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conponents. 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,
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The encapsul ated val ve system may i nclude any nunber of branch
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and 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 seais or gaskets are dimensioned to fit
within respective flange fittings Jocated 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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Fasteners may be used to secure the first housing portion to the
second housi ng portion. The fasteners nmay be renoved to permt the
first and WOHA3HEEsi ng portions to be opened up so t HET/YRRRI0/034371

i nternal disposable conduit may be di sposed of. The fasteners nmay

i nclude screws, clanps, bolts or the like. It nay even be possible to
use an adhesive bond between the first and second housing portions.
Brief Des dplin‘p?d e efmea hyterdt wpsdl ghe wRpdyingldigposabietepaduge. ansiléqom oded,
perspecti l,ew of an encapsul ated valve system FIG 2 illustrates
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in combination with one or more automatically-controlled actuators.

Fasteners may be used to secure the first housing pertion to the second housing
portion. The fasteners may be removed to permit the first and second housing portions to be
opened up so that the interal disposable conduit may be disposed of. The fasteners may
include screws, clamps, bolts or the like. It may even be possible to use an adhesive bond

between the first and second housing portions.

Brief Deseription of the Drawings

FIG. 1 illustrates an exploded, perspective view of an encapsulated valve system.

FIG. 2 illustrates another exploded, perspective view of an encapsulated valve
system.

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.



FIG 6 illustrates a perspective view of the first housing portion of
t he encapsul ated val ve systemof FIG 5 along with a cross-sectional,
per spect i vORNEVE3DBSt he di sposabl e conduit. FI K& T/(752010/034371
illustrates a perspective view of the second housing portion of the
encapsul ated val ve systemof FIG 5 along with a cross-sectional,
perspective view of the di sposable conduit. FIG 8
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Detailed Description of the Illustrated Embodiments

FIGS. 1-3 iliustrate an encapsulated valve system 2 according to one embodiment,
The encapsulated valve system 2 includes a first housing portion 4, a second housing portion
6, and a disposable conduit 8 that, in an assembled state, is interposed between the first
housing portion 4 and the second housing portion 6. The encapsulated valve system 2 further
includes a pluraiity of pinch valve actuators 10, 12, 14, 16, 18, 20, 22, 24. As seen in FIG. 1,
pinch valve actuators 10, 12, 14, and 16 are mounted on the first housing portion 4 while
pinch valve actuators 18, 20, 22, and 24 are mounted on the second housing portion 6. While
eight (8) pinch valve actuators are illustrated in FIGS. 1-2 (four (4) are illustrated in FIG. 3)
more or less may be included depending 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
thosc recesscs 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.



FIG 12 illustrates an expl oded, perspective view of an encapsul at ed
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exanpl e, re uni versal shapes  an izes that are téﬁﬂcal |y

enpl oyed ?‘H??/grr“i %‘“%EP&“?”C%‘{“MWSW%i’i"émgtpo‘i“gnéoﬁli‘eefﬁ%‘?“a'f Praglidene
flange fi bihbm@sicdQach AQRmpdBalis A2 likd4R madaen b Bdssibab uschSutcr4Slable
be d gned, to conformto these standards or, conmerci al

50a, 50b

convent i o%ﬂ’(%@lgg?@’é@’ the Sfé1°§%i“%%‘t“é‘rﬂﬂ“§t‘h§de“t08d B Ing RPTIAR Oy koypae
scope of hdpectionthe fve:Ridn, thoRiktedetsapages dobfigdrdido 80Rmoddik sué@at st 444,
44b, 46a, 46p, 48a, ,48 50a, 50b t;ﬂ ti o‘gdgjlwé i ncludes a regess 52

that is dPHEWEPEHEY*FH Yesenaraid Ty gyco 18 RO AP FRRPVAEICE 5.1 ow) .

disposable conduit 8.



As an alternative to the flange fittings 40a, 40b, 42a, 42b, 44a,
44b, 46a, 46b, 48a, 48b, 50a, 50b described above, the branch
passagewaywo32103824my term nate in plain tube endi ngs arcrogfrer/byes
of connectors known to those skilled in the art. The connectors nay
be integrally formed into the first and second housing portions 4, 6
or they may be secured after formation of the first and second

housi ng porti onSRéfemﬁo néwh R&ARIBe plelele@BTHobHs O thERARA pha dg%wﬁ%)sze
wel ded, bopded or ffixed to the first and second housi ng

rwW s
portions 4ergare ?Wé‘dé(ﬁ]?ﬂeﬁ‘ﬂgs g)rt ¥ arafRensiogedg yeceide L RIRTIRE AWt &F (BRfApt

t lc<>_ Iolt hgr rmsr{am) £éth r@pech@AfindhebBalt@utd L @N2,UUPES SkhitivBpdiiret BPSe
SKI e i

t tionally, t first. and secon ousi n ortions
4, 6 may H%‘iﬂteﬁéﬂ/‘é ¢ b Haﬁﬁgfé"a%i %&qqﬁﬁé?coﬂé}‘oué%ﬁ?ﬁ‘%ng é]“‘iels'l"i} r&'ﬂeed in
FIG 8. . 60 is seenh111$l[(l}|2‘| 'Iglemaﬁdnmgfth@valﬁb@p%nﬁes dohe: dhbdes to %@uad ils)
portlon na t secon ortilon secure to ne
Dt hor vidhgy b XSpEfents AR A B R Y
1- 3, the fiastcciagit, Mhbosmaqssﬁmeupeﬁnmbmlthe ﬂit’@ta{ou@ﬁgs[ﬁﬂﬁ)ntmmmlfﬁﬂﬁnftures

56 that are | cate in the f.irst.ho i.0 econd
nousi ng porel e i ipbordiBptgRorion rdg B Bt e e SV REEE Such as
cl anps, bcpﬁﬂcbedozrnlﬁdme)nb bilewithih theayspevietphagpasI2|dse Ii thiswdffighration, the

wat er - sol ubl.e a d t first.housi orti 4 and
e second it ST IF APl 16 Th R i bt Cingre e ikinh oo

f asteners a&dn@maxtcﬁmﬁugmdariancm foe etade) Enchvalve ddnators He 12,118 sdnd 16
housi ng por.tio gan b t he second h n ortion 6
o remove ettty Refill 2sRRIRL Blofniop Tyt Ao iR BRI T 0 o
FI G 3, aldepgsalge eorglaik &astseeh PG Jorssillofhet matmrmdfnsp%sma@maymh%lve
there are e res. 8Q e eceiv

pi nchi ng e ea(r%réérﬁ? §gga%$%£ﬁay K B &GQ%M? lgthqrpeném%mtn?lvgn p| nc %/na] 1\%&
act uat or s 31@terh@jveliydthe dErtu@s A9 inghe faﬁémttammrtﬁm dzrenligomiatiddhe locdtion
branch pa . housi

apor t ur o by AR Ailep iSRS T B R bt BT E ey,
60 are chbseinclted bprespdcties fikvingleleimienty 62 of oppdsing pinch gaveactaforafed., piadh um
into one QhviTRk Gli6¢h branch passageways 32, 38. In one aspect,
the | ocati doﬁs ]%t%eoeage?)tures in the first hou3| ng portion 4 may be
di fferent from tiHgskillusirateh e crosscispePniousyy eighgivnahivaive gctuatars 12, 22eandr d,
the di sposabl,GniGPsai éecﬁldnl%um%%hﬁoﬂ 60 hdh AR, &ng?orwﬁtzw B bHhe
respective passageway , is configuration e various

act uat or s inplydesgpmching elegient’g 1haZGV11312@Cf“aéﬁﬁ1deYPS é?jélr"ﬁitf@“’lﬂﬁn thedpneln| | ed

bl ock and,hkgedapsd t%%m%mp&‘%lé é’dnﬁm?—@ 4Pk R uﬁi@i%%%clalfl@j" th ARt ance,
pi nch val ve actuators 10, 4, may act as bl ockin

act uat or s embegdimest dblktr%%ll 1@35’&% l"é}r @aﬁmﬁif Vﬁtlﬁéc‘@éiﬁﬁdﬂ 12 He 1848000, 2het

di sposabl @GRkl cSiroB&ER AR aﬂ?bula?‘ttl'lelﬂlncﬂtvgﬁé aGldat RS 18Ugh
as, for instance, pinch valve actuators 18, 20, 24 may act as

bl eed act U&t28r22 #hale PsuRatcally eandrllqdinnes velle sesvalose rF of gxemplg, cogipressed

Al ternati »s r¥ssuriZ0@ (R BRMveEuREh PeQsirE) airhPuskll foon I UR1aBGatBR i dnQib/ ot BhE
aligned with the |ocation of the apertures in the second housing

portion 6Fongfample.dhe @i state niﬁﬁéncaidw&}%tﬂw Espestigdinchige ﬁ‘ﬁvmﬁézﬁﬁfﬁféfﬁ@é by

respecti Vehiid M6 Fdngtal! niesyBithile §ePfhe %@Qﬁté&wﬂlln@%ﬂm\éﬁ'éﬁ@s AehbaltifoS
(e.g., pinch valve actuators 10 and illustrates

a cross- sHEOTBHESHERY of %Shérhﬁpw@hv%W@ata@tI&d@oHs1@98 20922, 2pmaynd

24 nount egach hchil€aSBEOATandQH Shttg cPAMIsirRBd & pifAGRIVE hdtgdlor'8). Vige pmtivat or
18, 20, 22, 24 includes a g i nching el ement 62 that, when actuated,
T

moves  dowNHEF WORIOEHON1S Ad 1Br 'Sntth 224 3y dinic 91 i wripe AH-fore actuators.

di sposabl e C0ndWﬁlle%nélﬁﬁhttlcaﬁi?%&aieﬂ'pﬁblﬁalv‘b akREtoR 1181128 W), 16,118, 2022, 24
enbodi ment i gl us%a%g(gsl n Fl , the pinch val v? actuat or s 10,
12, 14, 1@ iljgtrat 1244thapéw]at{ﬁlwtwgwy beslsetrigal it t hstors. 1 n

include, by way of example, various types of actuators including solenoid coil-based
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actuators, stepper notor-based actuators, or servo-notor-based
actuators. In yet another alternative, the pinch valve actuators 10,
12, 14, 16wobk810/2M3522, 24 may even be manual | y- contr ol |ed/uSreghisvhe
use of a knob, lever, or the like. In addition, some pinch valve
actuators may be automatically controlled while others may be

manual |y controll ed. Turning now to FIGS. 1-3, the

di sposabl exceabf idpp& nityr-Haitdlatiifoi8, o3 e@lo-Mbtog8sk@ictubtbrd. Omateetiombr

t erm nal ds t hereaf sea e.jllustrated in FIGS.
155" The Slpatdahethengavd sl i 2 1A 1S 1 20 2 el S B SEe Bt baoh
flange fi tcbntﬂﬂle&@lauglﬁﬁ)&)useé%lmoﬁ,ﬂbger Séthe lilke Din addirion, ¢bie,pirdBaalvéd8b, 50a,

50b. In th b d t t 52
A e AR R
apparatus and t heuwiag hous RIGSPI-Bile didpasnagle chiduit8mgy inciide 6 edat agzaskas

stated her n.certa o] t her

connect or sﬁé?cméﬁat ferpag f)”gj g’ﬁ%‘f’fjfe @)ﬂ%Feafﬂﬁﬁretlﬂ'éstﬁ%tﬁé@ﬁg%sll? The
illustrat echlsf1(Bamgdambnﬁd1mm@sf4®&tlun4mhpccés232 of 42, fladgkafittingM0a, 406,a12a 44@b,,
48a, 48b, 50 Thes l.ain t bes ds,confi gured for
adapt i ng. (" denape s a8e et a0 AUE BHE Bt A58 % o W RS pR M

Bi oQuat e DBR2spthsaddoed Asldmtseat cdidrfeoicd betﬁvma)theadmdeainidepﬁamm 481 dQuat e,
ne. . O eqruat ehmibEnaflh 4 LIS SHEE iy SPORER'Rbaie)

Sci ences Producrapleliatee tl‘ﬂg % as Staed herdfy, ety cibopdi ct%rt%re t 8
may be rracbdleoibfp@srof cemnedtas cendsiah be emgloyedivthagthan the smmﬁcaﬂamlhatr@tect her e
i s no neeg, ! pens ng. i nf | el ejonf i T
first noudriy HipRAPRRS LB M., b RE BTk B 00 50, THEL Byl
encapsul attwbes breend @pﬁsad:ﬂ fer wlapthgite otBerltypeaoiécmmtecmfs sachos et instame,ttheat
prevents a NN 8.
e encap i QPR PBLAR Alep@ARhRRTONC) N el bROASE INE BRI
for the edtapdhd QLERNRAN werils pwmedtor]Ball Mfei Sceenem Prodingts, dnsd EldIssNI).cone
tubing may be usﬂg dﬁ Bsaﬁlpgollql{lf?gﬁﬁgé E\a(?eom 1émf§rce Hl%ﬁe Exgrfnadn!?

suitable for this purpose inc r@i{ exarrp ubi ng

( Sai nt - Golaiwer, tiyra@e pesgrto w@i@(mmm@é exmemfgﬂsd fuim, Tigpfist hgusing
Associ at e%ortll&?waﬁchhe @ndq{ous(?ﬁo}}%ﬁlotn%g@ﬁe 9;en&ﬂ)@ﬁlﬁ@H’Je%ﬁbés%l@!:(ﬁiﬁﬁlpmras
(TPE), elastomeric, or silicone tubing, or other materials known to
those ski Isréef axpsleliion ghet preveats deefpimption pfanepivsms ity thedisnotblersgndust Srade
froma polygalchGuliRl Qt'i'dcﬂhe also enables vefy! lﬁ? prghm?re kajtlhg%lrtﬁé ﬁxc%ﬂulated valve

alternative enbodi nent of an encapsul at ed val ve St]/foq:} hi s
enbodi mensystathi) SMbikgedriafosgd @BF%’étWt%bSqudrf@f pogablejcpuduitfpusi ng
portion 84ihePmaEeMWitdbMist MB pRPbid ik By \@9 df &aftbRIROSIAD RGO Shuit 88

that, in an assenbled state, is mtergose bet ween the first_housing

portion 84okHE free)sE tibig nhEtet Tid-BORE (WA Si5re & hssoeiien pletrik: BE) ¥al ve

syst em 80 ofhuhys@rof 1heﬁ{dgﬁa& e@aaﬂh@fa@ﬂ’ﬂ)}’el%ﬁon&h@m shadn¥ Qubfel sikIRF S 88,
90, 92. As seen.in val ve actuator 8 |s nount ed. on the

first houé‘?aﬁg‘a]%’r“wncfﬂ ﬂ@ae i}mrﬂ@ the #E Hospgrele hecngrsintsrcsd ghnsgomagedrom
nount ed og mlg)gle,s@@gathhoum ng portl on 86. The first housing
portion 84 and t second housi ngﬁglortl on 86 ecured to ope

anot her usi ng a1?§§tse7ﬂau|“5‘@1? PRYFILE SBRodiRER g eﬁﬁ@?‘ﬁﬂ?‘%" sysggm 80.
course ot mfefhisfea@b@memh@éncaﬂmlateapﬁv@l@&@mlsbmmesraemﬂ hFBngloBinize, ised.

The di sposabl ¢ caonduit 88 t he sane terl als
descri bed SEBBVRUHRS WW%%%?‘ ﬂtcg v?ﬁg{eéﬂ*tﬂaa@ﬁ%t g apietaled 1518, X The
di sposabl Qlt&@d%@dﬂbdtw&ﬂ t’rl’ﬂifﬁ‘stﬂiﬂﬁisiﬂg%@rﬁ@n seald ¢ scgasiketsitdohtivh &b eUnat

term nal ends reof The ske e i ntegral
with the 8'8)%%‘.1‘,"{‘3%8’8“’8?3’“351 St%g}“ﬂléf f! f‘g?ap Sﬁy é%%%??é{?lé%cf E?éscéﬁ/%‘; %‘hus

t he di spogabie 11CH®EIﬂin088a]ﬂaabtdato‘i e} fs inl oathe firdd hausie pbrtion 34gabiket
89. In addjtjion, the housi 8ort| on 4 and the ()second housi ng
‘H’Ef'g 8

portion SBIDF%quchi’émf’tP’ér?atseézfaﬂ‘i‘P? 65 seip)! °‘§§’ap°'§‘§’b 100a, 100b,



FIG 6 illustrates a cross-sectional view taken through the

di sposabl e conduit 88 that lies within the branch passageways 104.
The first wacong3susface 85 of the first housing porti ACTAB208/034371
illustrated. FIG 7 illustrates the correspondi ng second facing
surface 87 of the second housing portion 86 that is brought into
contact with (or near) the first facing surface 85 when the

di spos ablhe condugnc 88 hbﬁsu‘;grﬁo&i’oﬂtas eldjhtbeiewﬂmoﬁm RALURIO Ghalp OF §d§m$ toB4,
86. In this.enmhodi nen at hway 106 ex across .the fiyrst
facing surbaemissugre & huder RS hRuaprrans S A nis fis tbrmel
surface 8#hopd describeckunen hay slkdlg: weal. tThe dispdatflé-¢daduir§8 m4y tedomied from

at hway 108 exten S e fi.rst faci ur.f ace f t first
el ny ok Saiah feORE ehSs b Zope B R TR et no
portion 861156)Edaﬁie conduit A8 thy mdluped deulay ¢dske 80 Sochiad amelminal &as theieb® Ther st

First pat MBS F08! Fomehe BEEsRA Bl S BBI5S Saufmrieh & Briilhe
third pat hwaxymilﬂms,rthé dishesabircoafuerB utiag itddPictniiadic ing schl megasltco&ﬁed_nt o]
Same as proyRaheryrGLERTEpeyoR R Bl set R kR R0 PEiOIRE o | ne
under si de fofings h@ 3@3@%98’bomn@0mcand i @M, BB thascosibew tdether (As halwag) to
oty 1087 e @i eCialibe bovboplgih AL R LRDIGOT el 700"
pi nchi ng ellwirgat & bking mauesiiedy bpeeatgi aadbscnbﬂd\ﬁbowcma@mesva@@us @lgrwhi ch
are the s rein, In this configuration,
t he br anc?iﬂ%% \}\I/%EISXI%?J {Oégﬁme(?%go?nfan H shape. The di sposabl e
conduit 88 is shiaﬁeﬁilliustranda@ cfoay-seriadnalaieviHakenthtoh ghihe disposableiondpit 83
portions t

%%?1les3ﬁﬁlrﬂﬂgb&1éﬂ é}%sqg%m 194, *rﬂerhrg%ﬁglosg{(é&fsﬁ OFH’IEHSQH&%%

t he pinch val ve actuator actuate et ween
first and pegionhdispliustiteds S1G061usLEBS thflﬁemﬁsmfdul@s%ﬁgﬂ@famg\sw@tw@ of the

actuat ors (g l?(%éIHg g&ﬁ&{ gd th :igarglfgm %%51?{5(9 gm; r(‘:Sr(?leQ5 € ¥lst g% g% £ | ve

pat hways 10 i ment encapsu
system 80 Smelbﬁbé ﬁlamcéahlmmadlgbﬁ&lamre@wsm '@b’i@eafm» fmu@egjptamna Aty Sfre At this

FIG 8 il l.pstdigtfs: @k p@h&v@;? DRl RdSRROGHIBRE .0k SR E SR fldlrRk ﬁS’us}ﬁ%' ve
system 120. In this enbodiment, the encapsul ated val ve system 1

i ncl udes aomlpaa%‘tarﬁdhpsﬁcmdwﬁc@ ghofthemsecond dewsingdorion 86 FIGpDr ﬁse@pnim

and a di spasab) R)S(é%ﬁ’d%'atzro%?t@e ﬁl@ﬁﬁcmg B B8 AERLE HoRhab&itiod $ and the
i nt erposed bet'ween t first housing portion 122 and the second

housi ng p&fPRbHT fmﬁ'? OfH@ S@ﬁe%lwam&?%ow%ﬁ FES- gy s tisd potywey YO formed

i ncl udes @, IBUthh@hfsi ciRE sRaBEES MakiQeRed Fh@ﬁ)gﬁlﬁ‘fa%@@? andBfldged R firdS seen
in FIG 8, pi nch val ve actuator 128 is mounted on the first housi ng

portion 12%hw 108 tpihp grrortnaievay P et o i 3E- 61@2 thizdpathyant Odnddydlet he

second houghgteuRQNn? indfls didfensidde® toredeih@UpinRhing BleMat Vi@ masic 34108 SctubésB,
130, 132 %gerafe in a siml.ar r as described herein. Still
btn@sqb

ref er ri ng ¢ §hieh & thagams aspreyigys efiesiith pat hways i ncl udes first

pat hway 138, secagd; paitandihe Lt@isi@ndt tlRrisbadgll RghsPa ey 86l 4% seen hegem
ion 124 may

The first housin ortion 122 and the second hou

be secur ed'? %’eﬁ?fgs ﬁﬁoilﬁéfe fég]?eﬁg“% e it patery lﬂéﬁnqlﬁ%ﬁe&ﬁﬁé’g %% HiBough
aperture I8&ec apdtuR@UIE elcmrhelmeflsa@k@fb%@w@fpuicmag blyxm@nsiie&ﬁ Fesfeetvepaicai n
may al so be used. Tedl posahl e condui t é% ma\%/g d fromthe
same nmat erflf Eiugios b?i% 1CREPHAS PES IS desgribed er@i‘f‘bé‘ﬂﬂ‘?ent of

FI GS. dlh Z@nﬂgﬂlaﬁ&li ﬂm@fﬁbﬁld%aﬁlﬁﬂys 1dsheogt :1mgblTﬂ1ﬂlLf$Jsf Blil’@c pﬂfc]Edls(pﬂsaEIZZmﬁilﬂﬁ t he
second ho portjo ude a n itti

oot hor R s eRE e T per e b s Avionn a8 tdar 888k ol ¢ a
an openi ngm@oﬂ g&X M thas:omﬁgaraﬁa@ehelm)chbel)ze adfuatdn 88, vasp etiiatedchibak ies  of
the first_ housi 0 and. t he _second housin rtion 124. |
the erbodPHgre (BF R SEondineas ot RBo SR g e e BBes e

92 prevent fluid from passing into or exiting from pathways 106, 108. Again, this
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10 and the second housing portion 154. These pinch val ve actuators
170, 172, 174 are generally oriented perpendicular or orthogonal to
t he pi nch W@Ye/getaators 160, 162, 164, 166, 168. Wi | RCIEBUZhL/EBf1

pi nch valve actuators are illustrated in FIGS. 9-11 nore or |ess may
be included depending on the particul ar configuration of the
encapsul at ed val ve system 150. Referring to FIGS. 9 and 10,

the first dnbodimegt b dreteh@psuldéd vabe syteln §0shayf dpeiatedn 8 su-adledbldckBintl hiatd
i ncl udes a | Iurallty of branch passageways 180 forned as a recess
wi thin t hé FIeesr™ aci ng surface 178 of the first housing portion 152.
In particul ar, tFRé&. Beihxstsa;asmtahranatrrve)embctdhmenpdaﬁ.mahcapyﬂaﬁd valvasgskem 120.
passagewa e the first
faci ng Su)r/I g%se%lh;g%egte th?g%(%a su’la]temragg 9rs}eB1e1&Hﬁ1é:?u§ana tqlousn%% portfon 122, a
manner, asedvad hosmgpoition H{;andlaquspbhblesaummzmthats inng apembledsiatd, 3¢ has a
second fagj t

qht@r%g%&%%t%%ﬁégl d)ﬂf@f%s?ﬂ%ﬁmf&%é rﬁjo%el?%ghdotbﬁge%ﬁd l%usgﬁgr a g%ﬁ‘i% Tl

passageways Surtace
182 of t hengpsadaict abusisam pirfhitleningkdes aﬂmalmcﬁsméyalﬁlmqm@rs 128t 138,

second faghng,sull 3G8cl84 pily vzﬁﬁe a{cﬁ\éﬂf thels ? m%m.m?edso%r{?e %9&%}%&% N

respect to those recessés w I'Tst facl ng su ace
parti cul arl22 whae pnchnehre pqsa%tg YRy A8Bount@ongdhesefand fredbingipertiohn i3t and

second fa% Qarfdt 1?(8%1%21%&31@%28 1?@9%&%‘?& i}{afsanIaP‘mQMe Rlaed L@shi on

such t hat e correspon recesses orma substantrally
concentri dleli@ms%t;é@faynmﬁ the pluratist ofbrerieptieeys melades 7igst pyhyoldght

into cont %Séoné?d’th\%ﬂ% aBHQ%dngg:]ﬁé)hw‘éH the second facing surface 182.
Referring now éﬂura ity of branch passageways 180,

184 terminate atThedispdessingpoftionn nlduﬂtetspcwgé haqgig portigs h24 made secugdh,
190a, 190k, 01113%%@(1161‘1:]9% a fa%t%ﬁféi" 134—1%%53\1'39@%0@ :%)@Hure E?@ l'bif cloﬁ‘@Q&th' t t ' ng

repr esents one-h he COI'Tp ange

first facifgnes Pf tawpq%crema h@r@e@mj allsabf} #gd. sIhefdeﬁ@esab_lszowél%rlwdm

toget her  Qfrmicd 6 RS RE %emn& Meshli&d GUTRth Fes écafagﬁ'e Jnmohlhregt drgrdrmed.
The conplete flange fittin 86a and 186b) pear circular in

1
shape al t Holiytis 84‘“16’35041%??51 @@S‘H&EPW l3giend tilééFC‘”ﬂ']@“W%lﬁ@'émf 12¢ 49 ngs
186a, 186kt idd@.any 8812 ik, RURE he fﬂr&%ﬁd bel&%gmth%gﬁaBS 1!1964131»0 té'r&@ﬁte

196b may be forrred to conformto uniform standards wth
rel evant PEPRGEIEAY ORFNINGAN cKIE at theyerse ARY bad 1 the jegpesivethalyp %ftﬂeeoﬁwtﬁaﬂsutghe

flange fi pbitio@$22ld@@he qg&ﬁ@houlﬁﬁ@om&@ﬁﬂ 1A 80 3mbdddént ofB12a3, tﬂegtgﬂﬁ'nnalgéla

194b, 1964, 3} gb t[m%‘ esi ned to coqf ormto these s%%n

commer ci alf24sdiy ekt ‘E'i myoptpnally peepnpiied fpinglt tP’EﬁSfI%ﬁ 1]’“

\1M8t8 hi nlt8 ggle&mggﬁdwllgtgg&elldgg@mdtanh otiaCddni bl&ﬂgngli ;sgugﬁugla%gﬁ% g 1465308, | |
a, a a opti o y

i ncl udes Hcjudease “133%""(“?;?11 é"ﬁ‘@} fﬁs’ekqtﬁataw s edﬁ?éHOFGatFé%& %Féeﬁé‘%

gasket si mhdtiedr dévaceton admsbinsit USS lrsB Al Epafticolat Httihg $4@iy faby dcB&ding to the
enbodi nent alternative to the

o T b spisaton iashich s sacepiig veirb bystom B3t E 50 1 05b, *10me,
194b, 196a, 196lFIG8sEII itedratthovacapdubedialae itepalso agevimpso ddther 184 may

E ﬁ{)g‘e ng'l[(IeFllan | %}It n'll:'l'éaue11capsur{:gec¥l Aive systé)I;[l ?ﬁrlncIX(Pes a ﬁ?s]; h(%]%?lg Ie)gr% 1S52k nown to

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
cncapsulated 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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art. The connectors may be integrally forned into the first and
second housing portions 152, 154 or they may be secured after

formati on 90 he3g435st and second housi ng portions 152, PQiBYs206a84371
exanpl e, the endings or connectors may be wel ded, bonded, or
otherwi se affixed to the first and second housing portions 152, 154.
The endi ngs or connectors may be configured to adapt to other

mechani calanothehemhd lﬂﬁisﬂgbblﬁom 1§40 rl'h‘e's}t @Ehﬁh khesatub0rst 110,962 sk hile@enerdliyt he

noi have ARy H eirraerY bRt aBRSeoR g B B e et LT Ted X 1A E s

Referring Wmlel%hgﬁt (D pintihealfel acmhtoBartsiilikgratd int FIGK. 9L B2man dr Ienen@eb@ond
housi ng par 0_0ne .anot 200.
The. 1 agt anar BB aPLo iR, BoPaan: Sihvpnipy DRBhER e st [Pt “202
t hat are | ocat edRefmmgue) HTGESY ankld(],sthm@rsﬂmnimg)[fbrﬂgﬁﬂ 52hd 4 fivet fegendace
housi ng p on. 15 e fa e ot her vices such
as ol arrpsol %tl P n(::ll éles f’iﬁ urallt}i(o brqnf:l i/agewa % %eorpn?)egSI %recests Bvdtﬁlél etheaH‘st
adhesi ve tfemmtg shJEfaomelé& ofthef i Iro&smgmmsomlgzpbrmrtmnlaﬂ,ﬂﬁ recagied tha feectbad

housi ng p%l 1a11 noflb %ncln assa Cactk aa%;[sqg n18¥1 ﬁla(fan Ecﬁeg ntto ﬂ‘lF%I’Sl{: %gﬁ%/abl €

such t hat rrs USen e se ar at
second housnfentg lb&asmrmua}sfﬂleacoberdénmue It inemilameamneti apbesatﬂnen Eléhdiyitite

190, = s SEphioBihoRERTsd i LSS A, ik en SlONGLRL EpRBliEked

portions o Ch passageways ere are pPovi
apert ur es b@eh pdssagewaye 1 81 fvunsiiao peatess ovithmgkd seeond f@mg@hlifwg 1 ditent 208

(seen in F!i ggd ﬂ&%ﬁ b@%ﬂ i 72‘?& ]ie‘ﬁ&sé%if&ﬁﬁd YAthY s%cc?ﬁtf%%g%gga% rqu miPBe

164, 166, ] e various apertures _
associ at edonwiet fs the yags praandr with zespeshtodRosaiscedess ovithingbe fretrfeding suffhes 178.

I ocations 39@ rﬁ&%r%ﬁéﬁrm pgsgﬁe e?SOZPBQ o BrifrddBEkstlaRa DO 1 nd he

ability t ve or gate a d medi um into one or more selected
branch pasgdgesvdys! 828'@5136‘1'(8’4131611@ appiggied Epshign el thef theeprresponding recegages

advant age ,ofchawHg sﬁ@%mf?ﬂlﬂ%t}nc\éﬁtl iV Eas@%E\Hgl\ﬂ{eﬁ tli]e7fgst fé]c?n%’sul:kazzé 1hegated

along the seamor interfacé fornmed béetween f1rst housing
portion 1%wughfdnty ﬁ@lt@é@éﬁlﬂqum’@@ vitteg b@%pni@mgsmtfmﬁ% his reduces

the overall SIzeR&éluﬁg)ﬁBupfolms@tntm@p%%@ypo%ta%& sééaévms%osmm 150.
This is particularly 1nportant given e encapsul ated val ve

syst ens 150%Hal ab’ésﬁfgfé’d flapged! fﬁ‘ﬁstlﬁ@ulgﬁ’ Wbd@%‘é 1993 b"SBsrl;??‘i»de e,

exanpl e, §§4I9m%aaiﬁt63rE@l'ﬁﬁgﬁﬁﬂ%@%pre%ﬁeoﬁ&ﬁamﬂfe c%ﬁﬁlet@@l&(nc@fﬁﬁh be
nmoved to a | ateral ﬁOSItIOI’] al ong the seam 176. This woul d reduce the

overal | hdignivherthe Hist fapipgpeiareat’agnd sepend fws%tS@FﬁceAﬁ%%rﬁéméla\%eﬁﬂlarg% of

t he enmbodin@ae pexirity@e cdnplele fldngé Rfihg IsHOMRIDURY cofleteSifhs@ting/@leUne of
fluid contg ined in the encapsul at ed val ve system 150 can_be reguced

FIG 12 i I'Persd 804 anpseresienteri Prilape dibpvghegther geomeittes mey bsyiliatedBen FI G

5 with thelaspedries 086at fm ﬁsb@ 13&0 90, 190USIong 191, 194211936, 1d@£$9amﬁay

i ncl ude flaﬁ)g E‘IIttlfn%Ps 3 a a, _Q%b 100a, . 100D, Vﬁ

10%b. * The PEIHGE 1EHRIOM oS A RS W 5 2 G rggkorpg cation. e
it is contemplated that the flange fittings 186a, 186b, 188a, 188b, 190a, 190b, 192a, 192b,
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, 186D, 188a, 188b, 190a,

190D, 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
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i nclude a seal or gasket 89 located at the term nal ends of the

di sposabl e conduit 88. Instead, the term nal ends of the disposable
conduit 88weenmimg24B8rm nates at a cut end that then carPdrRUITALIALHTI
wi th any nunber of configurations whether hygienic or non-hygienic
known to those skilled in the art. Wiile FIG 12 illustrates
the pinch valve actuators 88, 90, 92 on opposing sides of the first
and ﬁ ecolndlrth QUS EdRGedidd mhpmmﬁgrauﬁﬁrmédmﬁmmﬂrd ag@sewﬂ%sﬁmmdﬂal 5% he
pi nch val v uat ors 88, ated along a sea

Phat i1 1 usSs BELETIRY heeiedgon OrmlaY ol bR Fa BHREr EREB ISt of
FIG 5. For exampleW’le bielirgybodhinientsmf bet\h(ﬁieﬁ rieadud] oriofhéaviid affixcd v e been
shown and C vari o may_ be de w t hout
cepart | ng Py A R etighe i pn e, 1 34C The et Rt ot ERuEe railue

t herefore ad@ln audtiger rethabieallor I‘reat @é]ﬁalﬂ«mﬁqnttype@ khdven tbcﬂiok;@s&aiilrtg in:ﬂhahnms, and
their eqwd/ val ve ste

pressurizé d)%f)]ila Oﬂsle félg anlgis%cond ousmg po i 1.% qgﬁém]a){? gla al}%g g}nﬁs@
portion ha‘}vnuagmacfas rlhlktraft@lon Blz.8urface, the first faci ng surface

conprising a pl Uﬁé}em é/toci:fl ?hecfl?stlﬁ%usmg é%l%{)ﬁ?gﬂ i seiond (gllestl)l% g\(r’)]\lljnﬁn

the first facing sur F&Ce; \%ere ttral
pat hways dé#pry bescaed forogt armpher tialp Gsteddy@00. | Tfstfastmelzﬂoo Iismssxewgw palt thaton

further c %Q}g&' tﬁxjo{?& a%@ﬁurgsr 205?1{a?a1£ .iorc§tgd ﬁﬁlllef ﬁrgtlh%lﬁ'sgneg Jomosxil B821d the second
housing portion 154. The fastener 200 may include other devices such as clamps, bolts or the
like. Tt may even be possible to use an adhesive bond between the first housing portion 152
and the second housing portion 154. The fasteners 200 are configured to be removable such
that the first housing portion 152 can be separated from the second housing portion 154 to
remove the inner disposable conduit 156.

As best seen in FIGS. 10 and 11, along pre-selected portions of the branch
passageways 180, 184 there are provided apertures 206 that are dimensioned to receive a
pinching element 208 (seen in FIG. 10) from respective pinch valve actuators 160, 162, 164,
166, 168, 170, 172, 174. The various apertures 2006 are associated with a respective actuator
as described herein. The locations of the various apertures 206 are chosen to provide the
ability to valve or gate a fluid medium into one or more selected branch 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 cncapsulated
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 m FIG. 12 also does not
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a second nmetal housing portion having a second facing surface, the
second facing surface conprising a plurality of branch pathways
formed as worzewassissm t hin t he second facing surface, WRITAIS2010196430f
the plurality of branch pathways conprises a second aperture, the
second nmetal housing portion further conprising one or nore
correspondi ng second half flange fittings configured to mate with the
first hal findihkdergeal bi gakltet @Blocated at the terminal dgldfINOEPREaBleCOIMTNILISE. Instead,

conpri si ng, unrei nforc ol r configured to. be inter ed . bet ween

Therti st tghal i She BRb R soPROT TGS i Bise e bt B A el B o

of the fi nsdting avith agy wubbadfeodzdratig wheteds giehic bhsonsgegiend kil ta ghose

surface, tpﬁﬁﬂnﬁﬁeqsnabl e conduit configured to carry a pressurized
ern, a ’

fluid therd) a first automatically-controlled pinch
val ve actuat or n¥hilt Bis. ohillustetel irepinch @ales avgpapay 88 9092 an gpodngkides of

automaticgl |l y-controll.ed.pinch v .act or pnounted on the second
ous ng. b SR eI Rt B 6 PR e B 6 S b TR
val ve act wamanrsids, 9 $pogde lantctl hieng 2 £catn likethat ilthonasd hgF1IG8r -1 brirlend
oriented gggggahhMOH%%FSQlqukgﬁ¥§g the first facing surface and
conprises’ a pﬁWcﬁlng &t ement  con gured to pass through the first
aperture and wheWsileenlvdingetofitie putanmventian have bomtshoil ad dpicribd, val ve
actuat or |5l SRASER A0S AERIAMTEL Ak AG.BOL dridi}-and ori ent ed
general |y perpen Fcul’ar to the secon acing sufrace an conprises a
pi nchi ng erventamt Toomiéngian,ektrafore phogd nétbo lighted, beccptde tha dolapentelmres, t he
first and tically-controlled pinch val ve actuators
configureéﬁfggﬁgﬂ%ﬁhgﬁg cl ose the disposable conduit at selective,

di fferent branch pat hways. 2. The encapsul ated val ve system
of claim1, wherein the plurality of branch pathways conprises at
| east one inlet and a plurality of outlets. 3. The

encapsul ated val ve system of claim 1, wherein the plurality of branch
pat hways conprises at | east one outlet and a plurality of inlets.

4. The encapsul ated val ve system of claim 1, the disposable conduit
conprising a plurality of gaskets disposed at ends thereof, the
plurality of gaskets configured to fit with respective flange
fittings.
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5. The encapsul ated val ve systemof claim1l, wherein the plurality of
pi nch val ve actuators conprise pneumatically-controlled actuators.

6. The encapsul ated val ve systemof claim1l, wherein the disposable
conduit conprises silicone tubing. 7. The encapsul ated val ve
systemof claiml1, further conprising a plurality of fasteners
configured hold the first housing portion against the second housing
portion, wherein the fasteners are re éﬁ%le. 8. An

encapsul ated val ve system for pressuri P1 ui ds conpri si ng:

a first netal housing portion having a first facing surface, the

first faci ng,i surface conprising a plurality of branch pathways fornmed
as a recess wit h{'R ansarsylated valig suptarm ferpressyiiredd|uidsermprisitge

plurality of br aaq#stnﬁé@wﬁa&i@ﬁg@ibﬁ%v@fé first fﬁgém&é, the first facing

a second nmetal housing portion I ng a Second I ng surface,
second shiHatsgompritinga plorglih ofibrgneh pathwalys fornufd 4 anetespavithiaiies first

the. ol (7379 YT Brari BetolTis BRETR, T B0 PAbLBRG ol fSF

a di spapshlie, emnfigt netal MRULHIGDMIGH Rirthep teRgrising Yieroreade fEst el fhgee
interp%ﬁedspetmeen the first and second housing portions and di sposed
wi t hi nTtiRgs;

a second metal 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, wherein one of the plurality of branch pathways
comprises a second aperture, the second metal housing portion further comprising one
or more corresponding second half flange fittings configured to mate with the first half
flange fittings;

a disposable conduit comprising unreinforced polymer 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 configured to carry a pressurized fluid therein; and

a first automatically-controlled pinch valve actuator mounted on the first
housing portion, a second automatically-controlled pinch valve actuator mounted on the
second housing portion, wherein the first automatically-controlled pinch valve actuator is
disposed on the first metal housing portion and oriented generally perpendicular to the
first facing surface and comprises a pinching element configured to pass through the
first aperture and wherein the second automatically-controlled pinch valve actuator is
disposed on the second metal housing portion and oriented generally perpendicular to
the second facing surface and comprises a pinching element configured to pass through
the second aperture, the first and second automatically-controlled pinch valve actuators
configured to pinch and close the disposable conduit at selective, different branch

pathways.
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recess of the first facing surface and the recess of the second
facing surface, the disposable conduit configured to carry a
pressurized fluid therein; a first
automati cal ly-controll ed pinch val ve actuator nmounted on the first
housi ng portion, a second automatically-controlled pinch val ve
actuat or nmounted on the second housing portion, wherein the first

Frrot et al 2housi g SheRP 4G 1ok ST &Y Hath 1, Prer R BRE Rt Bforagen
the fi pathwaei cvgngrisekart deaphdne ol argks plurplitpohooete] enent confi gured

to pass thrqugh e first aperture and erein the second
aut ommat i cal 3y- cofHF? &ﬂpw%@tﬁg iabis %t%\gﬂal@w % wharelp iepluEality plbranch

second paRvystWST@sRR1dds0Bna Bduer 4RNs RirARPES flidt¥. Perpendicul ar to
t he second flacing surface and conprises a pihching el enent configured

to pass through the second aperture, the first and second

automati cal l,y-co i.nGh I nf.i i.nch
and ol ose b ai 435 SapresRRa el BieRT bt B BRAYBRMARER bl

pat hvvay:empri?ing a pluralirt]y phgashets d(ijib@osrddwtaéridb)trr]]@fe;)f)rth@p][ljr@lﬂy bf\gaeﬁ}ets
conpri se i rst_pathway extending_across the first facing surface
and th@%@%ﬂﬁ?qg‘g\v%r%%’@g\ﬁee,a@es@@&gﬁj pat hway extendi ng across the
first facing surface and the second facing surface, and a third

pat hway bridgi ng_between the first and second pat hways; and

wher ei n t hedf i r sThagneapaulaiad valvesystest pkdain Acwhewi thespluadityoef pirch

confi gyélgg a%ﬂja%@%ﬂgegj%ﬁf%?é@é%ﬂ%ﬂeﬁ d85ahed within the first

pat hwa ncaps ve system of claim8, wherein
t he second automatically-controlled pinch valve actuator is

configured Lo pinch the di sapl e condujt ]Jocated within the second.
oty - 67 B onGnsaBd YA SySa bciahtd oo Nk diveesaiorartait
a t hir domutiss@silised bRt rol I ed pinch valve actuator is nmounted on
one of the first housing portion or the second housing portion, the

third pinch valve actuator conprising a pinching el enent configured

to pass through e BRELIHNAESGALE Sy HILCILRE 11 flrhdr BEMBMENg a plurality of

fasteners configured hold the first housing portion against the second housing portion,

wherein the fasteners are removable.

8. An encapsulated valve system for pressurized fluids comprising:

a first metal 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, wherein one of the plurality of branch pathways comprises a first
aperture;

a second metal 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, wherein one of the plurality of branch pathways
comprises a second aperture;

a disposable conduit comprising unreinforced polymer configured to be

interposed between the first and second housing portions and disposed within the
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11. The encapsul ated val ve systemof claim1, further conprising at
| east one automatically-controlled pinch val ve actuator disposed

al ong a seam created between the first and second facing surfaces.
12. The encapsul ated val ve systemof claim1, wherein the first and
second automatically-controlled pinch valve actuators conprise at

| east one of a pneumatic-based, sol enoi d-based, stepper notor-based,

SEervo @ée%gs'ol??ﬁg ﬁrs??éc'i’rﬁ Slrface and the recess of the second facing surface, the
disposable conduit configured to carry a pressurized fluid therein;

a first automatically-controlled pinch valve actuator mounted on the first
housing portion, a second automatically-controlled pinch valve actuator mounted on the
second housing portion, wherein the first automatically-controlled pinch valve actuator is
disposed on the first metal housing portion and oriented generally perpendicular to the
first facing surface and comprises a pinching element configured to pass through the
first aperture and wherein the second automatically-controlled pinch valve actuator is
disposed on the second metal housing portion and oriented generally perpendicular to
the second facing surface and comprises a pinching element configured to pass through
the second aperture, the first and second automatically-controlled binch valve actuators
configured to pinch and close the disposable conduit at selective, different branch
pathways;

wherein the plurality of branch pathways comprise a first pathway
extending across the first facing surface and the second facing surface, a second
pathway extending across the first facing surface and the second facing surface, and a
third pathway bridging between the first and second pathways; and

wherein the first automatically-controlled pinch valve actuator is configured

to pinch the disposable conduit located within the first pathway.

9. The encapsulated valve system of claim 8, wherein the second
automatically-controlled pinch valve actuator is configured to pinch the disposable

conduit located within the second pathway.

10.  The encapsulated valve system of claim 9, wherein a third automatically-
controlled pinch valve actuator is mounted on one of the first housing portion or the
second housing portion, the third pinch valve actuator comprising a pinching element

configured to pass through an aperturelocated within the third pathway.
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11.  The encapsulated valve system of claim 1, further comprising at least one
automatically-controlled pinch valve actuator disposed along a seam created between
the first and second facing surfaces.

12.  The encapsulated valve system of claim 1, wherein the first and second
automatically-controlled pinch valve actuators comprise at least one of a pneumatic-

based, solenoid-based, stepper motor-based, servo motor-based actuator.
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