ENCAPSULATED VALVE SYSTEM Field of the Invention The field of the invention
generally relates to fluid managenent devices and, in particular, valve
syst ens. Wbneispessfically, the invention pertains to vacrassysinasssl used by
pharmaceuti cal and biol ogi cal applications or other hygienic process

i ndustries. Background of the Invention Many commercial products are
produced using chenm cal as well as biological processes. Pharmaceuticals,

for exanple, are produced fNcKPSMELAEEBN AuantETES usi ng scal ed-up reactors
and ot her equi pment. So-called biologies are drugs or other compounds that

are produced or isol ated frontILV|ng entities such as cells or tissue.
Bi ol ogi es can be conposed of pr } e Layent] aci ds, or conpl ex
combi nations of ﬁé‘ﬁé&ﬁﬂ?%m%ﬂ § L%eneIgﬁ}yrFﬂPeX TR "i&‘nta{?%e%ﬁ%% ctem%‘%s%%dep“ RS

such as cells. Fn order ogi es on
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blologles for gngégl r processes need to oc cg tbefore the final
product PS¥BKEANEE 8°gé°>% IGTORS PrOfET AR OIGRTES, cel I's may be
gr own in a growt h chanber or the | i ke and nutrients may need to be
carefully nodulated into the gromth Ehéggﬁ waste products produced by
cells may al so have to be re 0 L d basis fromthe
fermentati on chambetombercRNRLNREs LXFORLRI usbh%&l@ﬁh&tl B welugtbsolpri@guced by
living cells or other organisns nmay need to be extracted and concentr at ed.
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Because thgEeyRlcfotds BMRRE qhiphBst b Lhidld b@cﬁl@é&@ssa?@érugﬁ&wtﬁ&@oﬁlﬁbuﬁ@s produce
the final product, various reactants, solutions washes are often

punped ot hag preereruses! arispipagsidrane HVing cuiiics pisd as cabls pstishe Bieloglys e8rdui t s and

associ at @gdm¥ee 6B proth e SRicR¥SLRINRr TBYpIRe c&lhﬁlﬁaﬁloﬁéjmﬁésé QR AR, They
organi zational Iy conplex due to the Parge nunbers of conduits, valves

sensors, may¢verhacliiklviphentitigpgpchas ¢pdle dadrdas taspreducs Pt egis. onM@pmewroylalar e
these Sy%&a%r% 15@193!:(1 yndcegﬁms% eitﬁ?lgent 1S (?elﬁblhlt B&h aq‘glg%tutéa)l aﬁchey al so

i ncl ude nany nmponents that ar eqU|re to ster |ze etween uses to
avoi d cr¢mﬂ%£@nﬁmnmm@ﬂm@WMRSQUES%eﬂm@@@dmcmﬂeﬂmaéeﬁoﬂrdnmgnamdmbﬁblogic

Prepar at iigfe, %, FEAELAL MRS 800 g Al 5T ALLARYLERAY 13 1BERRIT NS

i ncreasing on st er| Pzatton rerequrred tor dr
and pharmaceummmamc@hemacaemﬁmsmdmhwénﬁsﬂm@nwﬁhuMHMEy %@mapnﬂmnern because
many of tphgﬁcedqoryoc% s? rtngy also haF\)f ?odbe rémoved on a controlled basis from the fermentation
chamber. As another example, biologic products produced by living cells or other organisms
may need to be extracted and concentrated. This process may involve a variety of filtration
and separation techniques.
Because there are a number of individual processes required to be produce the final
product, various reactants, solutions, and washes are often pumped or otherwise transported
to various subsystems using conduits and associated valves. These systems may be quite
cumbersome and organizationally complex due to the large numbers of conduits, valves,
sensors, and the like that may be needed in such systems. Not only are these systems visually
complex (e.g., resembling spaghetti) they also include many components that are required to
sterilized between uses to avoid cross-contamination issues. Indeed, the case of drug and
biologic preparation, the Federal Food and Drug Administration (FDA) is becoming
increasingly strict on sterilization procedures that are required for drug and pharmaceutical

preparations. This is particularly of a concern because many of these products are produced

in batches which would require repeated sterilization of a variety of components.



in batches which would require repeated sterilization of a variety of
conponents. Sone attenpts have been nade at incorporating various disposable
el ement s wotoloii3es3syst em For exanpl e, conduits or |inegcrarse@otB43gl vari ous
systens or elenments have been made of silicone. Unfortunately, silicone
tubing or conduits often have to be reinforced along their periphery to
avoid the possibility of | eakage through an aneurysmor the |like that
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si gni |can1 anount money. There thus is a need for an inproved val ve

syst em t [94tC [EsFe F‘dbg%“rf‘lﬂ‘étodéﬁéﬁe .ﬂtesre%qluaﬁv%lawﬁll@ RHpERenPEer he val ve

syst em shigstbdle iRANEAI ERE o PIhY FRtchRt PR m@ﬂ:rm%sﬁanw Rwe tblelRgn ByStens. In

addition, in nost applications, it woul eneficial if the valve system
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the | nve@BﬁlQBmﬁs%fc@'hE’édﬂng Brodfk&d ASREE imAf arhfifitd NURREIrBmpRRigNCcapsul at ed

val ve systemincludes a first housing portion having a first facing

sur f ace, applicafignssChysgdic agtualipostaf oo shihgas (p phund) iyexgemply dfghh pat hway's
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further es a seco ousing portion having a s con aci ng surface,

t he seconignifweitpgogurdf ameexconprising a plurality of branch pat hways fornmed

as a recess wt Uit is

configured to bzh%}%{hgrgggaglgg % %I{?ﬁﬁe& &eﬂ%]%?g)gs%eng‘tngf lg@eg%g%? hﬁgglge?gsgdfportl ons
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could reduce the amount of residual volume within the system.

Summary of the Invention

According to one aspect of the invention, an encapsulated valve system includes a
first housing portion having a first facing surface, the first facing surface comprising a
plurality of branch pathways formed as a recess within the first facing surface. The valve
system further includes a second housing portion having a second facing surface, the second
facing surface comprising a plurality of branch pathways formed as a recess within the
second facing surface. A disposable conduit is configured to be interposed between the first
and second housing portions and disposed within the recess of the first facing surface and the
recess of the second facing surface. The disposable conduit is thus sandwiched between the
first and second facing surfaces. A plurality of pinch valve actuators are mounted on one or
both of the first housing portion and the second housing portion, the plurality of pinch valve

actuators configured to pinch the disposable conduit at selective branch pathways.
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first and second facing surfaces. A plurality of pinch valve actuators are
nmounted on one or both of the first housing portion and the second housi ng
portion, wbeoplsesasity of pinch val ve actuators confi guipet/useoipiosshi t he

di sposabl e conduit at selective branch pat hways.|n another aspect of the

i nvention, an encapsul ated val ve systemincludes a first housing portion
having a first facing surface, the first facing surface conprising a
plurality of brﬁﬂ&ﬁmEﬁ%B&@Mﬁm@9&&%%n@§u%c&ﬁ&@é§v%&éQhﬁnhﬂ@u&%%%ﬁmfaC'ng
surface. The encapsul ated val ve systemincludes a second housin portlon
havi ng a heesdegrpriiencharig gdirstdecang supfaces the dind facagisngacs gpmatung vpipralisi ¢fg a
plurali ty, g, BLADGR Ba0YRY fectQRRth @S iRt LERE TSk t PhdekhRusREM. f aci ng
surface. k d? posdbl e condu?? Ts coﬁ??éurg' g ge |nteﬁb§§e% Eetm%en t he
first andysgetowtidrousieny hposing prgombayingiaspeuid daonig suiface; the secgébsingf t he
first fa J A

ol ur al § 31 e S pRS G Al B RRGE Pk ABEEOPRer SRR BLLBEE. 0 porti on
and the éamqnmﬂh@us%m@ppdﬂeunnumm@ngﬁgnsbahﬁhmﬂpmﬁdb@WWﬂeheﬁHEMﬂIrst faci ng
surface and e seco d facj the p nch alve

act uat or §econap?ugshrgé°8 t°8° %l?dndg%) ?Lﬁé mth8§%°85fsef(%:h§nl Stfcnﬁsupfla fll e branch
pathmaysxaﬁ@adm¢MBgnMdmmn§maB@£a&pmﬁmnhﬂpnmheﬂvémmmmhhaehumﬁmdanmesecond
housi ng rtions may be f orned roma nmetal such a i nst ance

ora i g5 S BFRtoneg R iSSPt g oort romeT By PBRIERE of ot her
mat eri al Sfaciﬁgmﬁu@ra,nd Iﬁmrsewnatfwncgesurfacepmkpmltm;eﬁdhaialvsuethataﬁ canfiugsit i ¢ may
be used encagh ﬂte t e di s osa le co The encapsul ated val ve system
may i ncl (oM @’ Hﬁﬁﬁ?eﬁ@l &Hﬁ CB&?H%&§§amﬁﬁYsexanple the val ve system

may include a SAeaJr@ngmc% agﬂeatof&mﬂvelaﬁaﬂmsﬂaﬂa QecBnPhdikBbipbiion outlets.
Alternatlvely, be plurality of inlets that branch into a

pl ural i t yaf eéermeétf@m 4We%wla%f%évrstae%f%%ﬁs%ﬂtt%nThet Fraraad segpnde a

pl ural i t yoQfind Prdn3 n?ag}@e"fhaaé Ggétﬁer%&érﬁts hdwbvelnq:o%@ﬁﬁé@ a bOGmB! HE@hd1ty of
branch pathways i1ncludes a first pathway that extends across the first and

second f aeshrag aplastiaimay bavrgd ancgasdniithe dispeselie eoslthway t hat ext ends acr oss
the first and S‘?H@&@ ;{]ﬁﬁ{eﬁgal%' s?e?r?ﬁay i%cltulqé 5 &%@N\@f%r%l\}\gﬁﬁ@a}sh%? irst and

second pat hways. I's confilguration e various pat ysS may have an
H- shape. crguDe, dhm‘gal\tecﬁyapmmmrm@lgb@csmg@flnbh@atl theremariches, intoleplrhlitigé fitti ngs

are di Sp%ﬁﬁ&ls a,&lt&f'i‘a‘%ﬂegr Ofak! ?ﬁ{?al}tp Gf Bieﬁrtﬂi‘['b}a)pﬁﬁ){n]@cf)g ﬁtﬂ&ﬂ}ypt ghiMgys exit

or enter the first an secon si ng’ portions t1ngs may
conpriseIﬁVﬂsnmaﬂdos@@mnwnhhhvesybhamhmﬂEybbmawadd@ﬂmgbspéﬁthV@wflrst and

second hOUSI t? fhe! p?uraht 0p brar\l/él?le g%h&vge 1fnclu§es a%r}q a ﬂlap dgl gcrgs% tﬁeI s are
pl aced i AR acing a¥ran enment . Y he comnp etéd Ia ge ?% A% flor med.

The fl anaed second facing surfaces and a second, separate pathway that extends across the first and
second facing surfaces. A third pathway bridges the first and second pathways. In this
configuration, the various pathways may have an H-shape.

According to another aspect of the invention, the flange fittings are disposed at
each location where the plurality of branch pathways exit or enter the first and second
housing portions. The flange fittings may comprise first and second halves that are located
on respective first and second housing portions. When the first and second housing portions
are placed in a facing arrangement, the complete flange fittings are formed. The flange
fittings are configured so that other devices and components may be secured to the fittings.
For example, additional conduits, valves, and the like may be coupled to the flange fittings.

In another aspect of the invention, the disposable conduit may optionally include
seals or gaskets that are located at terminal ends. The seals or gaskets are dimensioned to fit
within respective flange fittings located on the encapsulated valve system. The seals/gaskets

may be molded or otherwise integrally formed with the disposable conduit. These may be
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fittings are configured so that other devices and conponents nmay be secured
to the fittings. For exanple, additional conduits, valves, and the |like may
be coupl esoto1ti3es36] ange fittings. I n another aspect of pCmaSeowmsis7on, the
di sposabl e conduit may optionally include seals or gaskets that are | ocated
at termnal ends. The seals or gaskets are dinensioned to fit within
respective flange fittings | ocated on the encapsul ated val ve system The
seal s/ gagk@icd Y AR ARlARGQ 1n%e|ﬁ{§1'a¥}‘lcf§§g &1§B0§ﬂﬂ@édnﬁu1{ rgn%%c%é(t} the
di sposabl e conduit. These may beforme he same material used in the
under | yi rl?@shﬁ)sposabl e conduit (e.g., silicone or plastic). In another
aspect. of the | fueRibOflped BEnPlHER! & gfumllfy m&m&%&%gnﬁw jcl ude
manual | y-contro act at ors. In anot ﬁ aspect owever [Ur al | ty of
pi nch valmeaugbtasatroltesl agtgtorsndn mheaasp@mhqwm W@bmhtbbf Ienlcha@mat ors. These
i ncl ude, f. r ..
st opper - Bl G TRl Son BRLTRR ot SPMEAT 1R inRc AL R R
encapsul ahednasa) &@trwss@lmoid h&ﬁ@ stmper’dnese(dnaar servotbased aptamaal 10f-coord, urol | ed
actuators Sll nlec%rrapl ate aﬂv S s cm gw ema rg%r G %Ut Orrgan%a{ncaﬂ é’ongrglneda lua OIS,
act uat or §. "EBISTENaYS ?rﬁ %ey uSed “t0"Eetue °t B 14" 8T PhoUs Py 501 on to the
second h@msonﬂgnmnmmnmeEﬂﬁoﬂeaﬁtoemeamlyrmmrdmdaﬁnmmed to permt the first
and second housj ortl to be op d u t hat t e internal disposable
condutt may e GrouBSat g bkl FadREnER U R PPt TS B g, bol ¢
]gr t he |ié)Kﬁlon| trgmyte@eremaﬂaee ﬁﬁﬁ)Sd:dlb@ﬂﬁiﬁt s ﬁrs@-ﬁhcﬁdé&ﬁlﬂlh‘éfﬁsdigﬁmtl@ﬁttmn t he
Irst and secon rtion e scription of the Drawings FIG 1
i |1 ust r atPBENC P &% B 881 e"g@grd%%seglﬁ? ‘{}‘?t Dg’ngﬁoséﬂé’gpglﬂf&Stt@ﬁrS\}%aryve system
FIG 2 i lihdiflelsab®S ik NRits 6xiak ared: mae beRas hbidivioans af adbsignsapsul at ed
valve system FIG 3 illustrates a perspective view of the first housing
portion (S’Fw‘teﬁ‘éﬂ’ér%séﬁ%ffeﬁ?@&“\%%@o@% emalong with a cross-sectional,
perspective view of the disposable conduit. FIG 4 illustrates a side
cross-sectional view of the second housi ng ort| on of the encapsul at ed
val ve systemillustrating tBuefleseription ofshe; @rs. FIG 5 illustrates an
expl oded, persp i ng to
anot her enbodi ngfr\gjt lwlfgus{éht%%vaf% g;sa?(?g te &gbﬁgg‘gﬁﬁ ?@gﬁé?&%@%ﬂ@gﬁgﬂ,i rst
housi ng porti onFi§f. 2titestratet appther expdeiicd.glerspediiys vism ddin Fra@subital ohg with a
cr oss-seg%téﬁ?‘al , perspective view of the disposable

FIG. 3 illustrates a perspective view of the first housing portion of the encapsulated
valve system along with a cross-sectional, perspective view of the disposable conduit.

FIG. 4 illustrates a side cross-sectional view of the second housing portion of the
encapsulated valve system illustrating the pinch valve actuators.

FIG. 5 illustrates an exploded, perspective view of an encapsulated valve system
according to another embodiment.

FIG. 6 illustrates a perspective view of the first housing portion of the encapsulated
valve system of FIG. 5 along with a cross-sectional, perspective view of the disposable
conduit.

FIG. 7 illustrates a perspective view of the second housing portion of the
encapsulated valve system of FIG. 5 along with a cross-sectional, perspective view of the
disposable conduit.

FIG. 8 illustrates an exploded, perspective view of an encapsulated valve system
according to another embodiment.

FIG. 9 illustrates an exploded, perspective view of an encapsulated valve system

according to another embodiment.



conduit. FIG 7 illustrates a perspective view of the second housing
portion of the encapsul ated valve systemof FIG 5 along with a

Cr oss- secwpanali32436r specti ve vi ew of the di sposabl e conaartus2¢ib/@34331
illustrates an expl oded, perspective view of an encapsul ated val ve system
according to another enbodinment. FIG 9 illustrates an expl oded,
perspective view of an encapsul ated val ve system accordi ng to anot her
embodi ment . FI G i) lt)|1lldé§£tésaatﬁe?sp@ct%rv%e&ﬁthé/ﬁld\éfsﬁl\é/o% ﬁllshﬁo&ﬁ?gbﬁioﬁ%f of a
first housing portion of the encag)su ated val ve system of G 11

i || ust r attessengapselpted aalye sistops @kilgf%-t he undersi de of a second housing portion
of the encapsul piced Vhesy ShGRRE G ik ulibGigc b LcbHERJRHERo D

expl oded, perspective view 0 n encapsul at val ve system ac ing to
anot her efifedneremtiateetied IysemDEELS. |9pt| on of the Illustrated Enbodi nents
FIGS. 1-3 illus t cap e

erbodi ment . The SicapanlSRGaRaHloke ol e L Pl inc SRl o, bRl
portion 4¢coadisgmondthbougiodgngporti on 6 and a di sposabl e condwt 8 that, in
an assenbled state, is interposed between the first housing portion 4 and

t he second housing portion 6. The encapsul ated val ve system 2 further

i ncludes a plurali tymialteiimbcmﬁio\ne)facﬁlumﬁmmsd Ethboditnentst, 16, 18, 20, 22,

24. As seen in ,...pi.nch val ve ac tors 14, are nount ed
o the Trret hoblhg PR s S IR e vacafuing g et tsfht 5
24 are muaebﬁdp??atémm\&&gmﬁ 221(lmnGlsme§1? ﬁml(a?usmg portiow\al 4 @Cl&?cg{thlmﬁgi)%ﬂﬁblﬂc El \é al \é )e
actuators are [|llustrat . 1- our are illustrated in

more or 0¥y B%Eq WEE‘BH%glaHE‘p"é’r?G? lﬂﬁtaﬁ%glﬁémofweaweﬁgﬁf Jur ati on of

t he encapsiniat ﬁiﬂtldhaéi MR (BYREQTN hdusimt bdrﬁoﬂ' ef el dnB@sﬁl@teEkf@g{e sybtefWfugthert he
first housin dg portion 4 has a first facing surface 30 that includes a
b

pl ur al i t ynHdehi ByEhthefadncd enkyy actagors 4P, H§d9‘h§6a18r %Qzé%sz“v\ﬁsﬁ?‘ﬁl DFEGTEr st

faci ng Stlbﬁﬁcﬁ@@lvngcr@Jtorg Pﬂ@ ibi rzs bnd L RBuRO bit B8 fitkt h&lﬁn%q;omow Wile the
recesses that formthe plurality of branch passageways 32 may be milled,

wor ked, @inchihldeactiaiers 18,728, 32, prd 24 e megnted e Bie eecgnd hausmg ppition 6h iyleng
portion %@Pﬁ@ ggh@h ?ﬁQ@&%an‘?yale A RPRES nF1GS. 1@@&9@ e MRk Pmmcmt al lic

mat eri al suc I nstance, stalnless ste Al ternative Y, t e first
housi ng more or less may be included dependmg on the particular configuration of the encapsulated

valve system 2.

Still referring to FIGS. 1 and 2, the first housing portion 4 has a first facing surface
30 that includes a plurality of branch passageways 32 formed as a recess within the first
facing surface 30 of the first housing portion 4. In particular, the recesses that form the
plurality of branch passageways 32 may be milled, worked, or molded into the first facing
surface 30. The first housing portion 4 and the second housing portion 6 may be formed from
a metallic material such as, for instance, stainless steel. Alternatively, the first housing
portion 4 and the second housing portion 6 may be formed from a polymer material such as
plastic or the like. In a similar manner, as best seen in FIG. 2, the second housing portion 6
has a second facing surface 36 and includes a plurality of branch passageways 38 formed as a
recess within the second facing surface 36 of the second housing portion 6. The recesses
formed in the second facing surface 36 may be formed is the same manner with respect to
those recesses within the first facing surface 30. In particular, the branch passageways 32, 38
are formed the first and second facing surfaces 30, 36, respectively, in a mirrored fashion
such that the corresponding recesses match to form a substantially concentric passageway
(combined recesses 32, 28) when the first facing surface 30 is brought into contact (or close

proximity) with the second facing surface 36.



portion 4 and the second housing portion 6 may be forned froma pol yner
material such as plastic or the like. In a simlar manner, as best seen in
FIG 2, tweesmemsshousi ng portion 6 has a second faci ngcsust@om3B61 and
includes a plurality of branch passageways 38 forned as a recess within the
second facing surface 36 of the second housing portion 6. The recesses
formed in the second facing surface 36 may be forned is the sane nmanner

Wi th respect tORLRREE nbRGSERSS 1V, il yhrﬁlhg ofﬂ)rﬁl%th Ja?sﬁgé%xgl §B'I hR¢EemAee 1 N
particul ar, the branch passageways are fornmed %’ first and second

faci ng st fea@égvesfdﬁng@@ttlngré%qge%&h %ﬂl §2b, e, é4tm46?1:(§|6bd48f1:6fl§hl B YheKaehat the
COfreSIOOgﬂh%bgrtﬁﬁgl%ﬁl%?e%ts’@%qlaﬁo?thfe95 L@tesﬂaﬁ? Jﬁtﬂh%afﬂ&é CIRAGRNEL t%%{? ssageway

(conbi ne cesses en th irst fTacing surface 30 is ught into
cont act (swifacgBBged feeoxi fading jurlgice $o arhbroggltdeatthicaer inglosupoaicuty3d: Ref erri ng

now to FlI It , m nate at
respecti V(Saﬁ P ]I g"nfg““ég‘% fl%"[a { Lsgié‘%ﬁ? %hgé%ﬁl%gggng%ﬁéﬁg@gaﬁgﬁégd 41?%2?1)&)%%& 48a,
48h, 50a cirbdi.in Haph altiomplyethéi gebmmylefs apy bserlizsd. cRe-hakd fithgt 408, 4bnpl et e
flange fi

t| aC| n and S cond facing
sur face. Jh P FoHBHA Bt 004 OEFELE BHE PRI L IR ot e 11 ange
fitting isanfadieihin ﬂfheele\mfrpinéﬁs&yfolr amgleatfdnt Fongkaplegthered@aunawetkadMapesappear
circular in .sh atho h o eanetri s .may eu1I|zed Th | ange
1Lt ngs Bz st g loy g GaEw sppfcuiiay Wiksd! b sfhaiphl fuby "y be
f or med t@hecmgeﬁﬁmgmoam(fwnm s2Rndands 46k, tdlob m8bmbrmaemnhay vecidsibiiad or
application. For exa t here are universal es and sizes that are

typi cal | Y E¥5BY R4S %dﬁfdaﬁgcm?rwe%nwgonw qrégﬁ% arg also GRS 9d t hat

t he fl angai fithih tRGSoQR thedfNntidr dhach ABngedftng 46t 40141 Gaa, 446142 488, 448D, 504,
50b may be designed to conformto these standar ds or. conmerci al conventl ons

ot her si 788 48281 08, YbrmpEmIxircdrden? feses Saihehis dirpgnsioardipdecsive fenb or
i nvent i O%ask%%lgpl&h@dﬂ'ﬂ@refﬂefo% ngl tﬂ@ %gaﬂpg scaft 8gaskhd pan 4 Raccd o théBRess46b, 48a,

a
48b, 50a, 50b optionally includes recess 1% is dinensioned to

recei ve Seab theta gepsiibidi¢ eoelgaaibe &Tm‘?@ petwises @h@r.de‘vlﬁestaﬁii spnegagsregd the seal or

gasket cq,gn&gcg pecha géf?ttﬂl%‘? recess 52 so that a good fluidic seal can be
formed between o vi cesS and apparatus and the various conplete flange

fittings. As anAahln eltenmmw@ thoflarge fiftingn d@e, A0, HPng2b.40a, 4410102, WPaiB8a42b, 44a,
44b, 46a’4861 %a ﬁ)ﬁ %ESCf]ngT ab%Qéle mheSDQ%cﬂg%sg%?%% ?Zb 9%’ ﬁ18¥ Ee?lﬁing{e%[f'ﬁlgmﬂﬁlt? Sageways

32, 38 may termnate 1n plain s’ or ypes of connectors
known to etuﬂm&earsokhet fypek ofmomﬂwetoasrknowﬁhethommhélcd orthe am.yTlhre:oinmcmfr amhyy forned

into the bfe I1 I g tral?y I'Ii{lﬁﬁdcl f[orlélts ang%ec%gcrl Bé}l%?l]’l% &)‘0"1“[10?15 hh mr%aybeggcul%_%l?u;)e(gnpl e,

after forrma secon Si ng p’or%r
t he endi raQSr formatlon of the ﬁrst and second housing portions 4, 6. For example, the endings or

connectors may be welded, bonded, or otherwise affixed to the first and second housing
portions 4, 6. The endings or connectors may be configured to adapt to other mechanical or
heat-weldable union types known to those skilled in the art. Optionally, the first and second
housing portions 4, 6 may not have any flange fittings, for example, as illustrated in FIG. 8.
Still referring to FIGS 1-3, the first housing portion 4 and the second housing
portion 6 may be secured to one another via a fastener 54. In the embodiment illustrated in
FIGS. 1-3, the fastener 54 is a screw or bolt that passes through apertures 56 that are located
in the first housing portion 4 and the second housing portion 6. The fastener 54 may include
other devices such as clamps, bolts or the like. It may even be possible to use a water-soluble
adhesive bond between the first housing portion 4 and the second housing portion 6. In one
aspect of the invention, the fasteners 54 are configured to be removable such that the first
housing portion 4 can be separated from the second housing portion 6 to remove the inner

disposable conduit &.



connectors may be wel ded, bonded, or otherw se affixed to the first and
second housing portions 4, 6. The endings or connectors may be configured

t o adapt wo 20tohees3sechani cal or heat - wel dabl e uni on typ@sTRIsoNm/084371 hose
skilled in the art. Optionally, the first and second housing portions 4, 6
may not have any flange fittings, for exanple, as illustrated in FIG 8.
Still referring to FIGS 1-3, the first housing portion 4 and the second
housi ng portlOnR@kH%%nB%t@?RyBer&gm@@&mﬁ&ﬂ&ﬂﬁﬁw%¥%c%n%@@bﬁ&%@w%ﬂ32'n the
enbodi nent illustrated in , the fastener 54 is a screwor bolt

t hat pasdkose erapeiisd apraturas 08 shas gretdiagnsigped to secatve d pinghing gleficptst2 (FRsisi ng
portion 4, apd 4 REmSEHEAL Egluﬁ'v RRAd:010. Go, 1116, ARHENBEnd: S ] nC! ude

ot her deV|ces gucﬁ’gﬁ ﬁ %thsabg Fﬁe 1%ke gﬂgjeevesn e p055|ble to
use a watlesated o tlnbb@naldegv‘@aybdﬁ@fﬁr@tsmed\hmelgfplortsm 6hénse pugh pparturon 4 and

t he seco por I e fasteners
54 are cgﬁ ?%EEggq?bgbg&ggﬁg@n%¥%ﬁgﬁ%ﬁ&ﬂﬁgﬁm§%66??F%%Xﬁgﬁhgagﬂ%grt|on 4 can
be separ abiity rvelve bhgatseioid dnadowsinfigong or mom"seﬁctled) bragehopessaizéveayis 3REYS.
dlsposable conduj t on ed. portions
of “he- brSAEFBEL il BY SMalRel b s el B Fis B8RS Par o

di mensi orfeeh thoserie deisv@na hpisitgtHonghne. ememid regatd, (theagpdsablﬁc@dmﬂ% isf rom
respective ch valve ctyators 10,. 1 erture 60 are

| oonted PieRHETy ReBSURL RSy orsieveatnal MobSEndRBhid o Once
such apenbti6i® abflatos 19€EX) 14,16 &€520,22, Jrfaiez4ldpelatel1@630Jaiuetﬂbe>ckaﬁd Slksl apertures
60 are chosen to p o valve or gate a f|

ovide the a minto
one or Fréngfme%‘ctgéﬁa‘ﬂraatﬁétﬂrsﬁb@% ‘éncé’zpm%Val‘ferf‘CBlﬁ@rsa]sopg%% %"ﬁé%
| ocat i onsnagfactta{m@aagtaanasrsltﬁht baek {dldesdd argaysftﬁgcm&mmb s omene be different
fromthose in the second ou5|n§ portion 6. In this regard, the disposable

condui t glispesaplegenBif Ssissengn Flne- SYOhEF paipatory ﬁ@h@ésfarele%twe nicbsayevay 32,

38. In thiMa6RANKI WHALIAGHY am% bYRe 'a@cHe?to@-Qﬁa‘t'Bﬁl% Bran@ link€8b dkeenl i F1d8, 20,
22, and 24 operate’in a so-called block and bl eed arrangenent. Certain

act uat or $- dlismatiely.flesy apereespitis thofimdivuyag petieet wardgredyoth tolocation and 16
may act &g 'Bosa qnﬂﬁet Hﬁléusﬁ rtRInQE Kin B %gér&%@&&fo%a&é %&n'aatg n line

8a of the l e co seen in Fl 3. Sti actuators
such as, bfe@mChquhyarmpectl\fplpmhmgalem@ntaéi obenposind pinclpgalveoRtua@as (ey pach as

bl eed ac h branch lines 8b as seen in FIG 3.
Alternatﬁggkg&ﬁm]gqgagipﬁres 60 in the first housing portion 4 are aligned
with the | ocati Bif. éflllustreteapenossweetsonlahflexhef @epmnhivﬂwwtumg)rpb% Do, &d In this

S T TN R s e

10 and 18jcludes a pinching clement 62 that, when actuated, moves downward within the branch
passageway 38 to pinch the disposable conduit 8 (not shown in FIG. 4 for clarity). In the
embodiment illustrated in FIGS. 1-4, the pinch valve actuators 10, 12, 14, 16, 18, 20, 22, 24
are automatically-controlled actuators. In particular, the pinch valve actuators 10, 12, 14, 16,
18, 20, 22, 24 are pneumatically controlled pinch valve actuators. For example, compressed
or pressurized (or even vacuum pressure) air is used to control the actuators in an on/off state.
For example, the “off” state may include when the respective pinching element 62 is retracted
while the “on” state may include when the respective pinching element 62 is extended into
the branch passageway 32, 38. The pinch valve actuators 10, 12, 14, 16, 18, 20, 22, 24 may
each include an inlet 66 and an outlet 68 (illustrated on pinch valve actuator 10). The pinch
valve actuators 10, 12, 14, 16, 18, 20, 22, 24 may include air-to-spring or air-to-air actuators.

While pneumatically-operated pinch valve actuators 10, 12, 14, 16, 18, 20, 22, 24

are illustrated in FIGS. 1-4, the pinch valve actuators may be electrical in nature. These

include, by way of example, various types of actuators including solenoid coil-based

7



FIG 4 illustrates a cross-sectional view of the pinch valve actuators 18,
20, 22, and 24 nmounted on the second housing portion 6. Each pinch val ve
act uat or w8,200013232, 24 includes a pinching el enent 62 trhatus2ewmsd3act uat ed,
noves downward within the branch passageway 38 to pinch the disposable
conduit 8 (not shown in FIG 4 for clarity). In the enbodinent illustrated
in FIGS. 1-4, the pinch valve actuators 10, 12, 14, 16, 18, 20, 22, 24 are
aut omat i %é‘ﬂu&t%rs%éﬁpé%&t%ﬂbﬁ@& &@ﬁa%r§ or L&v&ﬁfo%dr%'s!e@%ctu&tbﬁ Rh Yetuny@by e
actuators 10, 12 16, 18, 22, 24 are pneumatically controlled pinch
val ve actaligmais, thFBmC]éWdYﬁﬂcélatOé%]ffpﬂés@ebﬁ ap, 2|9r &% 2 may gden( kyrmasyially-vacuum
pressure)coﬁtwlleh ?wﬂ ﬁle‘hé’e &Q%B@lle\ﬁp% %tlﬂéélt 29 diiBn, 80m g{ngﬁ tfalﬁé ate. For
exanpl e, f State may inclu he respectlv pi nchi ng el ement 62
is retr a@?T@dOWWIYé)etah@mamﬂﬂy§Dlat<éle¢1rwilll¢ wbma@y\hhmanmdhle cpeigpledt i ve pi nching

I t 62 i i ach h I
actuators 10, 130 oyl FR 1%, Blegoh RS AR i ol VA" E% e
an out | et’06&afeil laf tasnindteeds tberegfi M6Wa10heeaéﬂc’tm¢ dhusti@yd in FHES.gi-hctheval ve
act uat or S? %gc argfhmenémxﬁgi’t? %’1? Wltl%n ’the reCC 5 ?AE (I;Ea eXch ﬁ'atngagﬁmﬁ élha 4§li) 4 5'43

air-to-ai ors e pneunat| opéra VE acEUat ors
10, 12, ]44a, 4316,,461846b241§a 23D, 5(&45@5 dnithid m:gird,aet sl ]OrtaEbGﬁaceﬂ-n&tp tltehecess nch

val ve act e.ele trlc in nature, These incl ud

e 802 e BB Sk oE Rermel iR ey COBr Sl o B et uat or s,
st epper maﬁ@rscbﬁhpe& f&@@aﬁt&m@ OfQJbul’S@rak(ﬁlaﬂé@h&émbﬁ%@ﬂalﬁéﬁlblﬁhﬁérﬁs thofe et

anot her alternative, the | ve actu 8, 20, 22,

S
24 may eVHN B eesn%fm%nerf%dmev % e?fﬁ%‘ﬂlﬁﬁl lagéwospe%ﬁ%ﬁmﬁusv@ . or the

l'ike. I'nfRAE fittiRdy404S Q0E 4D4, A0, Ma| M8, A%l At MaS48R Y0 S0RUTHREBIEIGH mﬁn
controlled while others may be manually controlled. Turnjng now to FIGS.

1- 3, t he tehes podpren @Bwaé@rtad@twayo pther] thiss obcaaagntory puch a5 et staNcE.dbat ed at

term nal g télbf%ﬁ&é%le A§éﬁf1c(6®me°c¥{9|@Dﬁ@?£v%ﬂZlﬁe abg Bibhiad '11‘?5 G@iedr&at@ GS. 1-3.
The seals 70 are dinensioned to fit w he recess 52 each flange

fitting 4daor thoBLEENEAK spsile epgectar4 Ball LignScianges, Pradists, %HIIEOEY)SOb In this
regard, a seal ff) &%ﬁs«ﬁﬁe &Una&lﬁginiaQBQHﬁH@oﬁ 3%&%&% siRohd @b nghﬂﬂﬁfé fluidic

seal can be forned t ween ot devi ces and apparatus an e various
conpl et e nfdnagrgderfeiit 1d 1rgd to GF cxrsusizeandastlexilde eehfreediubingi hhelist kmiuping

crbodi e hﬁfeﬁzﬁzgﬁgzsﬁeo@g@?@si PR e S TAEAEE Ty %%aba@@onﬁﬁﬁ%;yezm
44a, 44b somﬁéqxosll@):tonmaa prad@ints thsJarmabiOm of alkeyens withinde dpasabletaobdist Hr ends
o
I nc., C epstemmti@r WhHhunmmfbfced KhEENIﬁihlﬁa@h@r bd e fon declisposablRabhduiti § e Sci ences
Products, ot htetihlk Listabld R this purpose include by way of example C-FLEX tubing (Saint-

Gobain, France) or tubing made of STA-PURE (W.L. Gore & Associates, Newark, DE) or

other types of thermoplastic elastomers (TPE), elastomeric, or silicone tubing, or other

materials known to those skilled in the art. Generally, the un-reinforced tubing is made from

a polymeric material.

FIGS. 5-7 illustrate an alternative embodiment of an encapsulated valve system 80.

In this embodiment, the encapsulated valve system 80 includes a first housing portion 84, a

second housing portion 86, and a disposable conduit 88 that, in an assembled state, is

interposed between the first housing portion 84 and the second housing portion 86. The

encapsulated valve system 80 further includes a plurality of pinch valve actuators 88, 90, 92.

As seen in FIG. 5, pinch valve actuator 88 is mounted on the first housing portion 84 while

pinch valve actuators 90, 92 are mounted on the second housing portion 86.



The di sposable conduit 8 may be nade of un-reinforced silicone tubing. In
this manner, there is no need to use expensive and inflexible reinforced

t ubi ng. TWe 2biwse43sousi ng portion 4 and the second housiPog/uysesiosss’6 serve
to encapsul ate the disposable conduit 8 in a sort of exoskel eton that
prevents the formation of aneurysns within the disposable conduit 8. The
encapsul ated structure al so enables very high pressure ratings for the

encapsul at ed vair¥ensyRfuSifly pOio¥d b tHé‘se'&&lleo‘va&ﬁgﬁoﬁbﬁ k&f?ﬁfbé éé@ﬁﬂ@@tdmy be
used for the disposable conduit 8, other materials suitab for th

pur pose iong pisdler Byinga{psioner &g Al s tmopst apaBirags ( S&FeHrse (@ﬁbéﬁswnerﬁip&nce) or
tubi ng dé%eﬁ) WREin(nfY grlv so RN ?ea&T/h%%%EEr llfalg%ondﬂﬁ‘@%rnﬁ b@@rnf?:g fr%hlher types

of thernDp tIC el ast orer TPE el asto one tu
ot her mattkysagk snakaniglarlescoibehdwee E’kfh Fdspedt forfhe ¢rabaaliment ceRléiSall 44y The he

un- o 1 Q58I UBAS AR O 8 BRITBNGu TR R AL ol 8o e

illustrat I'ternati an encapsu valve system 80. In
t hi s enbodil negetskettigaelaerbearpwdtlaftfednada’lnﬂethsy@tdem%@r khghaitely, & of sepasite housi ng
portion 8 ou5|

di bl 88 th
in an as$ %Trgd s‘fsa &, lspgsa goc%“t 82(511 aﬁe‘is‘\*/g%ﬁm]?lﬁtgllfgge% of %ﬂ??%wpgrtl otn gzl
endltge $émﬂadthﬂhﬂﬂmgmm@pmﬂﬂﬂ&&%dﬂEhEaﬁﬂdapﬁmi@ﬂ&ﬂ]&HhMe&Sy&genl80 fE{EPer
udes i n
5 pi nen (0 S6abt 260, s Bate Wb in tbRary fottnmotsatfersRER B4 whi 1 e

pi nch valfyen asiplat oftis g4, deQfibad bovBUTEGIndNatviactaReRIRY, JNUS g portion
86. The first housing portion 84 and the s CC{Ofﬂ)d ho(ggi ngs portlon 86 may be
R padsd

secured tGSHRAE %‘Eﬁ cyraptiegibponestgdeas glesclhe R pert ure 95.

O cour seyRt beﬁlné}a&u@@e@%fgfmgy}&eﬁﬂppg,e@lescr| bed her ein may al so be used.
The di sposabl e conduit 88 may be for rred fromthe sane materials described

above with respBt Otildusirpigs %ﬁﬂ%sdfieﬁ‘é?’i’ta YW takessthrough thegiwogbleseadit 8 condui t

88 may '@ﬁtﬁ%ﬁlﬁ%lbréﬁ@h gﬁe{g%a 910h0¢ﬁé £t ﬁEm%@ kDR oﬁﬂslﬁrs¥ ﬁ@fsﬁgf The
seal or gasket 89 may be inte ly formed with the conduit 88 or,

al t er nat ippgiop 34 assillpstatedaFHE-¢ 1 wr@t?@ theworrqunarding seeondi fagieswisiaee Forfdd t 88 may
i tsel f term,p g&tﬁhﬂgboﬂloﬁ lt]i}]a‘? is B ?fnto%ntakﬂv ﬁ{j@k ftéag)r}h? f g?fa&'n% §1§rfa!89us' ng

portion 84 an S 'secon ousi ng portion 86 ange Tittings 96a,
96b, 98a,3598isn theGwesabREonduatid I&mmossl_@lzebwedmawo dﬁomﬂmgr@rtmgéﬂ wér If thes hal ves)

Lo form GRmBlifke: § ki hﬂgxgaﬁﬁm%%ﬁ&é Reg 2N ek Quithddq8 Y ARGl Of S 88,

90, 92 are | sfra te beln neuna |ca er at e escri above.
O cour seortivari eudthotévend mybecs&%bcbf the smcdmdvlwlumeg a@tlomSQ)QFiGr@y Abseccmldpl oyed.

EIO S dUI6 t I g)lé %%}r/ %SBextends ac(%cs)sss tl?eetc st acr%r?é surfacé’\ést c?flﬁ?e ﬁrstkhoum g porﬂon QA S&Qﬁabl €
second surface 87 of the second housing portion 86 (FIG. 7). A third pathway 110 is formed
in both the first facing surface 85 and the second facing surface 87 and bridges the first
pathway 106 to the second pathway 108. As seen in FIG. 6, the third pathway 110 includes
an aperture 112 that is dimensioned to receive a pinching element from pinch valve actuator
88 which is the same as previously described herein.

FIG. 7 illustrates the underside of the second housing portion 86. As seen herein,
two apertures 114, 116 are formed in the first pathway 106 and the second pathway 108.
These apertures 114, 116 are dimensioned to receive pinching elements from respective pinch
valve actuators 90, 92 which are the same as previously described herein. In this
configuration, the branch pathways 106, 108, 110 form an H-shape. The disposable conduit
88 is shaped in the form of an H as well with two side portions 88a, 88b and a bridging
portion 83c. In this configuration, the pinch valve actuator 88, when actuated, blocks flow
between the first and second pathways 106, 108. The remaining pinch valve actuators 90,

92 prevent fluid from passing into or exiting from pathways 106, 108. Again, this
9



that lies within the branch passageways 104. The first facing surface 85 of
the first housing portion 84 is illustrated. FIG 7 illustrates the
correspomaipngieBesnd faci ng surface 87 of the second howsrng2@onsison 86
that is brought into contact with (or near) the first facing surface 85
when the disposable conduit 88 is interposed between two housing portions
84, 86. In this enbodinent, a first pathway 106 extends across the first

faci ng supfhaGmmeRorafe diBshihks %alb@&(l/%ieﬁl%ogﬁz{f c}géﬁt@iﬂ 2302allABIRRGANGISYT f ace 87
of the second housing portion 86 (FIG 7). second pat hway 108 extends

across t leagemst. f aci ng surface 85 of the first housing portion 84 and the

second surface fﬁ} %ﬁléﬁs!&ﬁteﬁ%fﬂ&%ﬂ@é@hﬂ&ir?&& bt ﬁ%nﬁ%@&llﬂe@val@ syster { for d

pathway 110 is forne e first facing surface 85 and the second
faci ng sun flacent®dineand thy dndgpeslateh @ali ¢ systenpl0hudyded @ 6irst boushg podmoid2.pat hway

108. As & h&{sgllgggrtﬁm lbﬁ',eanhgid{sﬁo ngiteg it#?g %ﬂapcfrl M{ja%%"n%? ae(‘é,tiyr e 112 that

i s di nensione celve ‘a pinchi ene rém pi nc val ve act uat or 88
whi ch i s itthposdtretwasn the éwit basing pdesori2deat the sebomd hdebi@g pdrtioh 126t Fleet es t he
underside _of the second h i.ng portion 86..As.seen herejn, t ertures
e 316 S p SN e e PR e SRR R e 2P R Los
These apdB2.uAesceid IMFIGLR G Eineh diveansiaton 2y it monetedbivehe firda tbisig pattement s from

respectiv inch. val ve actuators. 90, 92 whjch are the sanme as vi ously
Gostr bed SAGHDF Fintial Bt oG LEars Bruth@ o e St Abayo186E 108, 110
form an HhsRafeis plhoe vallveposedt €25 050]uB? ofBate B aSd@dadndnfcrtaddedeaibdd of an H as
well with two side portio 88a, 88b and a bridgi.ng portion 88c. In this
conf i gur &Ff8h Stlgfe Wﬁ&%Fk?ni|8v%&a@ﬁtyaqf§fans%mt SR RS TBHUBISORE: 1 ow

bet ween @&%nabﬁﬁa@@nm,@Qggmgmg@amm@y$4ﬂ06, 108. The renuni ni ng pinch val ve
actuators 90, 92 prevent flui, fron1pass%g§ into or exiting from pat hways
106, 108. Agai n!h¢ HisshostiBePerEnt 1ot endilke sserasponting Rl A eneyseeireo may
oper at e iflof HBhEAksRd: Q%t%klmﬂattﬂaﬁsﬁéjth%ufgﬁgﬁgﬁﬂ%‘]t%. Dréou dihdrustrates an

alternati ve enbodi nent of an encapsul ated val ve system 120. In this

enbodi medtsteneiyef g depssigicaibedihajein way glpe bepicd 2 dhe dispagedecandpit 2 minobssi ng
portion I j i iit 126
hat e e e e o T RS g
portion 122 tegenbedingat dredfirkidwssimgpqen | 23rand 2he, seciind hewrergrmnticat 184 deal ve
system 120. : i raldty | 8, 130,
143, hs CaumbOEy duRg MRS, Rl Al o Do BhIG R, (55 BEL R SR )
housi ng ponily amnbp2ninghior exipasribhcasamaebaat thatropsctiy803lvés3 therfestousiteed on t he

second h.%lc'l) {oplgb? gl‘ t&lg snecg)'r%cﬁhou-sriplg g 1E)ri1 ) %? Rit}{écerr]nb\égljnye?lt (?tCPt I&%,%ester]mzi?ldl 130, 132

operate rn a simlar nanner as BESCI’ I EJ
ends 144 of the disposable conduit may optionally be constructed to include fittings 146 that
are designed to interface or connect with other components. The particular fitting 146 may
include a sealing member, gasket, or the like that can then be used to create a fluidic seal with
another device or component. Of course, the particular fitting 146 may vary according to the
particular application in which the encapsulated valve system 120 is used.

FIGS. 9-11 illustrate an encapsulated valve system 150 according to another

embodiment. The encapsulated valve system 150 includes a first housing portion 152, a
second housing portion 154, and a disposable conduit 156 that, in an assembled state, is
interposed between the first housing portion 152 and the second housing portion 154. The
encapsulated valve system 150 further includes a plurality of pinch valve actuators 160, 162,
164, 166, 168, 170, 172, 174. As seen in FIGS. 9-11, pinch valve actuators 160, 162, 164,
166 are mounted on the second housing portion 154 while pinch valve actuator 168 is

mounted on the first housing portion 152. The remaining pinch valve actuators 170, 172, 174

are mounted along the interface or seam 176 created between the first housing portion 152
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herein. Still referring to FIG 8, a plurality of branch pat hways incl udes
first pathway 138, second pathway 140, and bridgi ng pathway 142. The first
housi ng pwot2om3id2 and t he second housing portion 124 may/useois@ssred to
one anot her using a fastener 134 that passes through aperture 136. O
course other fasteners of the type described herein may al so be used. The
di sposabl e conduit 126 may be formed fromthe same materials described

above Wi L{q iRSBLRE h&i%m%g)%rtﬁ)m@@“ TRAL piAth Fdl@actu%fors?}ml 2 I fark nt , the
first housing portion 2 d the second housing portion 124 |nclude

any f| angécited parprydiculrgetathogenabtofthe pechanly cvetaint 1981t 10dalps. h@Bl@@nd 140
term nat vaﬁ ;%/h\( gg’a;p%&ﬂ VAR Qétﬁ'a@orlg]% ifastihte@sh F10S. M%ﬁlow 1%@)@%& he

respectlve t he |rst ousi ng portion 122 and the second housi ng
portion 112‘41161611 depehéing n ddiprgiqulaidonfigidati@, of theeencapswintad valendstemlbOof  t he

di sposabl e condyj dferr{ﬁﬁ%ﬁﬂﬁ 904 by, ﬂPeeﬁr?t%ﬁél V\%’ﬁ(ﬁ}rﬁ%%L D 106 IRl S%u'f#gs 146

that are designed to |nter ace or connect componen
partlcuIdﬁ8ﬂmtmdmgﬂh4ﬁmamy0fh®hddﬁ&agseabﬂﬁbﬁnaﬁbﬂmnegm$WEMnﬂwﬁhmhe i ke

that can tcbt%?sur aceulsig of {}ﬁelrst%alﬁs?nééﬁoﬁ’tllo%l ;ZC nsnpga%iczfgr tﬁ'e rec%%ﬁeseflhatgew e or

conponent ar fi accor |ng to the
partlcuI@huﬂppbf@ﬂmmqn%a@wmmscm)mhghamﬂh@auﬁhﬂedwnaﬂuanamhéﬁm1ﬁﬁﬁgls used.

. % b ELLSLS, B0, SOEAR3RL 2L, VO, IGLEM 120, 250 0B o, anot e

pgrtl on Js&%ndao@en%?iagldﬂqwhm gawridlf@mnglﬁxéfacegm add dicﬁlﬁéhﬁe?[klhﬁh@'ﬁiﬁdwt 156
t hat in an asse e IS Inter etween the I rst ousl! ng
portion P Claﬂ%fsangﬁ‘éfasé%é%% Hﬁéﬁ%ﬂ?@eswe ﬁe ygond frefpe dilasn 5n e val ve

syst em 15€ch@htRals poRnUdSS TR @bd@ge@lfd)rhﬁédth@m@ﬁu fdinY Surdfet UgH MhPbal 60, 162,
164, 166, 168, 17§ 172, 174. As seen in FIGS. 9-1 1, pinch valve actuators

160, 162 forfisd is the gime marmsiwilbrsRsst oRkesS ECeYie W&ﬁ%thﬁ@’l%&%qgéﬁrf&@ﬁ&m | e

pi nch ValIIYBarﬁ&Ilé&aﬁlQBra%%dsétg@pwgtﬁ%@ matr@%rﬁlemg RO R RERAGELRON 152. The
remai ning pinch valve actuators 170, 172, 174 are nounted along the

i nt er f acsuBices bl 427 6espectizelidn batiwers fashien fichghat Hsweiresgopbing feetsses52and t he
second hQusing tRaf datguBBarﬂtéﬁ Qrﬁﬁc pés X%M é?hféfﬁeﬁl%s&rme ﬁl% 174 are

general |y oriented perpen ort h ogona i nch val ve actuators
160, 162 bravght intb@entaat@e:. clal |pr0@1rellt3g htith(tsy sep@nddhcm&:’wécabﬁu ators are

illustrated in ﬁ&g§m§%o%¢&rﬂ?i@]qrﬂk Eﬁ?ﬂfxﬂg *§%§?§ﬂ1 g 'ing on the

particul ar configuration o € ehca Referring to
FI GS. 9 aerchinkf atrdspectiive ﬁanga(ﬂlttmgslg%S@o186b01188351238h,al§0a 1P, 9024, a2 d9%kur f ace

179, 1t O EE S R LA 0 R RESARISIY AT TR 2,

parti cul dmps,when rhedes Sesnd sagfhcef IGR and fveond facing surface 182 are brought together or
in close proximity the complete flange fitting is formed. The complete flange fitting (e.g.,
186a and 186b) appear circular in shape although other geometries may be utilized. The
flange fittings 186a, 186b, 188a, 188b, 190a, 190b, 192a, 192b, 194a, 194b, 196a, 196b may
be formed to conform to uniform standards within the relevant industry or application. While
it is contemplated that the flange fittings 186a, 186b, 188a, 188b, 190a, 190b, 192a, 192D,
194a, 194b, 196a, 196b may be designed to conform to these standards or commercial
conventions other sizes are also contemplated to fall within the scope of the invention. Each
flange fitting 186a, 186b, 188a, 188b, 190a, 190b, 192a, 192b, 194a, 194b, 196a, 196b
optionally includes a recess 198 (FIG. 9) that is dimensioned to receive seal or gasket similar
to that discussed herein with respect to the embodiment of FIGS. 1-3.

Similarly, as an alternative to the flange fittings 186a, 186b, 188a, 188b, 190a,

190b, 192a, 192b, 194a, 194b, 196a, 196b described above, the branch passageways 180, 184

may terminate in plain tube endings or other types of connectors known to those skilled in the

11



plurality of branch passageways 180 may be m |l ed, worked, or nolded into
the first facing surface 178 as previously described herein. In a simlar
manner, asokesri3zsen in FIG 11, the second housi ng por PCOMUSI&E4H/0BEB31 a
second facing surface 182 and includes a plurality of branch passageways
184 forned as a recess within the second facing surface 182 of the second
housi ng portion 154. The recesses forned in the second facing surface 182

may be fQrMBYe behnbh6rs SRT®e TRENATY Wihdd ih@IREGTt A DR BodsREPORBAs WMt hi n the
first facing surface 178. In particular, the branch passageways 180, 184

are for med4 phidey e be swawred alwrientien sighe ikt adescondoustgortiass pebtpdel y, in
a m rrorgd: Lasiehe el BabndbErGRy RIRA! IfEE EERRER TalERY (Pt or m @

substantially concentrit passageway ' Irst facing surface 178 is
br ought ifiittendeaerbiioufiog patiossel Spr ¥ mhe gidingstohcerecters oamde Padigagdsar f ace

182. Ref Ghl RO dcRanidaiFH he?tl'-\%el&abl% L.“?%I?#E%E% ¥ tootif%sg%m%'g@ﬁ‘é%gge""ays 180,

184 termndte at respective ange 8b, 190a,
190b, 19ZyptiofddRbthe 1iesand sk, hotGdapord@BH 52, Had mafy Inanige e hust flingg fittmpgs,esent s
one- hal f ofxgg GQQqRI§5e Lhﬁ&gg fitting. Thus, when the first facing
surface 176 &SRB RITNTFLNHT Surface 182 are brought together or in close
proxi mty the cRafetrimieo FlG@ogthe fiird housthgipsrtfoard2and thheccomdiplueing pbitiamge

fitting (e,9.,.186a and 186b) appear. circul in shape. al t hou her
boonet 1 484 Hay bE el wnatodnaRPF Bt bl PhebloRadil Senes tnat e,
190a, 19QBssesl@mgh 4200res 204 ehat akOHbated DGRe fikOltasiaR Yorien 1 s smdhd Rcsanf orm t o
uni f or m st andar ds mﬁthiﬂ he r%bgvant i ndustry or apglicatiog. VWile it is
cont enpl CBHE Beston bd- g fyengri2DP Py dnclugs gther gegices susaas clamps, boligydhe 190p,
192a, 19Zfpe. & he @Vé‘l}géetbossll&@aa usd 96 RdHegye B@lddf_éﬁd’egﬁ‘ﬁfé f1r@ he@f¥omidnoL sbhese
standards or comercial conventions other_ sizes are also contenplated to

fall witRhhthenecoad Bprsingfotiog 1phy Eht frgener 20011 goaHgued fortheiregoveBlsauch geb,
188a, 188k tIa 7ho%§\%)portlo%2ﬁ’2 cDBOsepda frohMDsecdRbRusitdphioPidapal 1y

includes a recess 198 (FIG 9) that is dinensioned to receive seal or
gasket siremovgrthg igneridispoablseq 5Sherein with respect to the embodi ment of

FIOS. 1.3 S M hablyscoth ABSatd BLNAL KR b0 LDGed hAAGR of Ibkage 186 186D,
188a, 188b, 190a, 190b, 192a, 192b, 194a, 194b, 196a, 196b descri bed above,

t he br anchsspeeseayElayst thgo arciBdvidmlyapertyred Hattat prg dunerisionedivaceshdiangs or

ot her ty P i tieq T nnect ors
my be | Aea e R oRedits PO R R bl SaL B 100, 108, B0 Teo.
154 or tHé§, IitByl el Retlh dhheahti@s apotunatZ00 arcafsochedwithstresadivsectoatdr housi ng

o 11 gt B BRI R S NG RN B 5 90,
154. The abitidi togalvebr gaana aitl @xed ivimmaiptddee ©0 nioragdleetdd bmanch passageways 180,
184 as previously described.

An advantage of having the pinch valve actuators 170, 172, 174 located along the
seam or interface 176 formed between the first housing portion 152 and the second housing
portion 154 is that this reduces the overall size or footprint of the encapsulated valve system
150. This is particularly important given that multiple encapsulated valve systems 150 may
be used in a particular process or operation. For example, as one alternative aspect, the
actuator 168 may even be moved to a lateral position along the seam 176. This would reduce
the overall height of the encapsulated valve system. Another advantage of the embodiment
of FIGS. 9-11 is that the amount of residual volume of fluid contained in the encapsulated
valve system 150 can be reduced.

FIG. 12 illustrates an embodiment similar to that illustrated in FIG. 5 with the
exception that the second housing portion 86 does not include flange fittings 96a, 96b, 98a,

98b, 100a, 100b, and 102a, 102b. The embodiment illustrated in FIG. 12 also does not
12



adapt to other nechani cal or heat-wel dabl e union types known to those
skilled in the art. Optionally, the first and second housing portions 152,
154 may mwo 2hevis248y fl ange fittings, for exanple, as ilPcuatse@bms43’n FlI G

8. Referring to FIG 9, the first housing portion 152 and the second
housi ng portion 154 nmay be secured to one another via a fastener 200. The
fastener 200 is a screw or bolt that passes through apertures 202 that are
| ocat ed ijp1ide sEdlro§ aslé&%'l&&teﬁ‘a{ fhb %?mﬂn%?en%@gfth@@lsﬁc%%@godaﬁfﬂ% nﬁhstléél{ tion
154. The fastener may i nclude other devices such as clanps, bolts or

t he | i ke.thqternypg) eédﬁeﬁ‘ theedisposabiasioad B merelyeratagss ialecw 6pdithpidheetan behe fi r st
housi ng t rs 200
are confPgﬁﬁggﬂ?éﬁﬁgﬁ?%ﬁggg%ﬁg&gﬂghQﬂﬁg%pglRﬂ f%ggn&§4gP%%ﬁB%?§P%%§152 can
be separ akidldd fortbanrt.he second housing portion 154 to renove the inner

di sposabl e cond . i . sel ected
portions of thev%égﬁgﬁ]52@323%%56§§@%Bavggﬁﬁ%ﬁ%8%@g$g%%fg®%%ﬂ%“§%§?tures
206 t hat tlaerf?efstchndmmnd)h@ding@ort'eoeiw66at qiionldﬁliemgdmtecnhhat tRQ8n¢hsebr in FI G

10) fromrespe inc v 6 6 68, 170,

172, 174.“"1‘%@“%#0335 may E?rca%cgalﬁ‘ﬂﬁsa e ifhoag“l& PSR m?ﬁeg%r ngp%hctl ve
actuatorsaﬁeQQﬁeymdexMﬁmﬁnmnoth»Bocatlons of the various apertures 206
are chosen to pr.ovi de t to valve or ate a fluid nediuminto one
o “rore. sol ect e G Badtibbidyih Bet s FrudthT abroal JeBE bed. an
aﬂvant ag&aﬁéushﬂdﬂhf?@tlétﬁ&ndylt?@ﬁhdvgjltﬁeutalelbdﬂﬁﬁgf]ﬁ(&? ﬂh%@copﬁ%itheb?ééeﬂtocat ed al ongoI
the seam.or interface 176 forne n the first I ng. portion 152 an
the secortl AU G PEPE HCHEAC,S EO@@&?tiﬁmtef‘ SIERLL PHPIBVEEIAMS | 70 or
footprlnhn@ﬁwﬁaqmeﬂ@ﬁpsulated valve system 150. This is particularly

i nportant given that nmultiple encapsul ated val ve systens 150 may be used in
a particular process or operation. For exanple, as one alternative aspect,
the actuator 168 nay even be noved to a |lateral position along the seam
176. This woul d reduce the overall height of the encapsul ated val ve system
Anot her advant age of the enbodinent of FIGS. 9-11 is that the amount of

resi dual volune of fluid contained in the encapsul ated val ve system 150 can
be reduced. FIG 12 illustrates an enbodinment simlar to that illustrated
in FIG 5 with the exception that the second housing portion 86 does not
include flange fittings 96a, 96b, 98a, 98b, 100a, 100b, and 102a, 102b. The
enbodi nent illustrated in FIG 12 al so does notinclude a seal or gasket 89
| ocated at the term nal ends of the disposable conduit 88. Instead,

13



the termnal ends of the disposable conduit 88 nerely term nates at a cut
end that then can be mating with any nunber of configurations whet her

hygi eni ¢ WO 2novm3b4agi eni ¢ known to those skilled in the acr/usiiolosssF G 12
illustrates the pinch valve actuators 88, 90, 92 on opposing sides of the
first and second housing portions 84, 86, it should be understood that the
pi nch val ve actuators 88, 90, 92 may be | ocated along a seam | i ke that
illustrated in FIGS. 9-1 1. The sanec@ppl ies to the enbodi nent of FIG 5.
Whi | e enbodi nents of the present invention have been shown and descri bed,
various nodifications may be nmade wi t hout departing fromthe scope of the
present inventi on. ATREPINASHBR SYHHR FETRIES shoul d not be limited, except
to the following clains, and their equivalents.Clains 1. An encapsul at ed
val ¥e syst ﬁm ]?Qﬁprzi ?t‘snlgjusiag E)i)l}’[iﬁﬁ hensd gt PR Etﬁfhlcﬂah/ei fiYgt facii;lg gb@ﬁcé ﬁCi ngh
surface, the first ci surface conprising a plurali . branch pat hways
formed asompuRELRluG BN PREPHR Y i AY2 EGes Bin tBe 6t Srias AYtSFng
portion having a second facing surface, the second facing surface

conpri sing a pl urad iccyndfoukingpatioprdvingayscdndrfaoe; asface, the@&D8ad Bictnigi N t he
second facing surface; a disposable conduit configured to be interposed

bet ween tHEFCPBPrish: @g@ﬁwﬁﬁffﬁgﬁ PRI Yorgd Seintrct SHBLLEE WEPH n t he
recess offadikeufadesst facing surface and the recess of the second facing
surface; and a plurality of pinch valve actuators nmounted on one or both of

the first housing rtiqgn and the second housin ortign,.the plurality of
binch val ve.act uat DR FRUPEEEBIR ALt RHEoneROtb e RO

sel ect i veotviasiiti@s ahdeiysose®witlih eheaBeaPsuhfiedfadiag Ve fasy sidamR Rtescbai m 1,
wherein the first and second housing portions conprise a netal. 3. The
encapsul dtededifdngsyEecstyt claim 1, wherein the first and second housing
portions conprise a plastic. 4. The encapsul ated val ve systemof claim1,

wherein the pl urald piyratify dHaies Ralp@hdiy@ys moaipd bis&R cdbotheddie fddidoudideget and a

lurality of outlets. The encapsul ated val ve system of claim 1, wherein
f he plur ?;()pp{og} agcﬁ thﬁrsgfﬁeihousﬂlg portion,ptﬁe plurality of pincﬁ Val\\/ze actuators conﬁagured to

pinch the disposable conduit at selective branch pathways.

2. The encapsulated valve system of claim 1, wherein the first and second

housing portions comprise a metal.

3. The encapsulated valve system of claim 1, wherein the first and second

housing portions comprise a plastic.

4. The encapsulated valve system of claim 1, wherein the plurality of branch

pathways comprises at least one inlet and a plurality of outlets.

5. The encapsulated valve system of claim 1, wherein the plurality of branch

pathways comprises at least one outlet and a plurality of inlets.

6. The encapsulated valve system of claim 1, further comprising a flange fitting
portion disposed at each location where the plurality of branch pathways exit or enter the first

and second housing portions.
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pat hways conpri ses at |east one outlet and a plurality of inlets. 6. The
encapsul ated val ve systemof claim1l, further conprising a flange fitting
porti on dvepored2435 each | ocation where the plurality ofConsealh/opsrhways
exit or enter the first and second housing portions.7. The encapsul at ed
val ve system of claim6, the disposable conduit conprising a plurality of
gaskets di sposed at ends thereof, the plurality of gaskets configured to

fit with reSp¢Ct'thJ&@ﬁﬁﬁa&ﬂEﬁk@géwnﬁﬂcgﬂﬁ6Qﬂ€éﬂﬁﬁmﬁé@Hmﬁﬁk&ﬁp§y§§£”1Of
claim1l1, wherein the f urality of ‘pinch valve actuators conprise
1

aut onat | eHIENY eberskadt dignpsedet a@éSdhegeofghe Myelishef gpsgtsgprieRwed to &t 9y8t em of
claim8, &?ﬁ{géﬁa&gq% g%yallty of pinch valve actuators conprise
pneumati cal ly-contto actuators. 10. The encapsul ated val ve system of
claiml1, wherein the plurality of pinch valve actuators conprise

manual | y- cont Fol | ebhepeapariaied valyasystepeofehen pswibueia dhopdioldty yinghyabie cl ai m
L wher elfubR HrpRQSARkRuEARthkoRATBRLSRS S11Tcone tubing 12. The
encapsul ated val ve systemof “claim1, wherein the disposable conduit
conprises a polyneric material. 13. The encapsul ated val ve system of claim
1, further coftpri slifgnsanstlatedvalygsysenroisiainsr ¥heeinthequiyraly ﬁBplacft YAVer i r st
housi ng Qgﬁ&bgQ0§@ﬁ§ﬂ§&mhgﬁa§@ggmgu&ggﬁh&@;portlon wherein the fasteners
are renovabl e. . The encapsul ated val ve system of claim1, wherein the
plurality of branch pathma s conprise a first pathway extending across the

first and secohd f%%ﬁapéwﬁtﬁ%@ge Syateglétfamnéaw ) el aplity RErigel vd t he
first andcaeeRREmbAG Mahusil-E@eeRed RAMwENI rd pat hway bridgi ng between the
first and second pat hways.” 15. The encapsulated val ve system of cl aim 14,
wherein a first pinch valve actuator is mpunted on one of the first housing
portion or thélsecHHcRBELAEE VHEr DistA, oficham i Vagreip e drrgsabireoaditivat or
conflgungm®ﬁ“@gm§&w&@@h§lsposable conduit located within the first

pat hway. 16. The encapsul ated val ve system of claim 15, wherein a second

pi nch val ve ag on one o the first housing portion or the

uator is nmoun
second housi n Epor ?%ﬁpm¥ﬁﬁwé¥gﬁﬁﬂmﬁWHgﬁaVBIV%&EEPdﬁﬁwwO%@%FpﬁﬂP%d to pinch
the di spesapi®sepogHktic haeatied Wi thin the

13.  The encapsulated valve system of claim 1, further comprising a plurality of
fasteners configured hold the first housing portion against the second housing portion,

wherein the fasteners are removable.

14.  The encapsulated valve system of claim 1, wherein the plurality of branch
pathways comprise a first pathway extending across the first and second facing surfaces, a
second pathway extending across the first and second facing surfaces, and third pathway

bridging between the first and second pathways.

15.  The encapsulated valve system of claim 14, wherein a first pinch valve
actuator is mounted on one of the first housing portion or the second housing portion, the first
pinch valve actuator configured to pinch the disposable conduit located within the first

pathway.

16. The encapsulated valve system of claim 15, wherein a second pinch valve
actuator is mounted on one of the first housing portion or the second housing portion, the
second pinch valve actuator configured to pinch the disposable conduit located within the

second pathway.
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second pat hway. 17. The encapsul ated val ve system of claim 16, wherein a
third pinch valve actuator is nmounted on one of the first housing portion
or the sewondidigessng portion, the third pinch val ve actaatuseoioosdrgured to
pi nch the di sposable conduit |ocated within the third pathway. 18. An
encapsul at ed val ve system conprising: a first housing portion having a
first facing surface, the first facing surface conprising a plurality of
branch pat hways formed as a recess within the first facing surface; a
second housi ng portion having a second facing surface, the second facing

surface conprising a plurality of branch pathways fornmed. as a recess within
the second faéing Shfrdnsnsulatgd dpleptysieh o clRgR A whesdht ihydméghvaVee i nt er posed

bet ween tR@aiht & Stoudldd of 86O NOUS RGP PEibPBSthadokli KRGS Horvibh, ke t he

recess of the first facing surface and the recess of the second facing

sur f ace; thirtpiachpialieariuptpr epmfigiad fp Ripghvbe Ferosehlorondwplopttediwitlyn theehird r st
housi ng g%kkgn and the second housing portion along a seam forned between
the first facing surface and the second facing surface, the plurality of

pi nch val ve actuators configured to pinch_ the disposable conduit at

sel ective brahth pAb RigapRatedoalveesten epRNLg ed val ve system of claim 18,
further conprising at | east one additional pinch valve actuator nounted to

either the first homsi M@ PO hSlind NErsEREAE Shirhiosl Shd siradihd @fagnd ori ent ed
general |y perpendicular to the glura ity of pinch valve actuators |ocated

al ong t hEOWRHHS 2 plurality of branch pathways formed as a recess within the first facing surface;
a second housing portion having a second facing surface, the second facing
surface comprising a plurality of branch pathways formed as a recess within the second

facing surface;

a disposable conduit configured to be interposed between the first and second
housing portions and disposed within the recess of the first facing surface and the recess of

the second facing surface; and

a plurality of pinch valve actuators mounted to the first housing portion and
the second housing portion along a seam formed between the first facing surface and the
second facing surface, the plurality of pinch valve actuators configured to pinch the

disposable conduit at selective branch pathways.

19.  The encapsulated valve system of claim 18, further comprising at least one
additional pinch valve actuator mounted to either the first housing portion or the second
housing portion and oriented generally perpendicular to the plurality of pinch valve actuators

located along the seam.
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