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MANI FOLD ADAPTOR OR PLATE FOR FI LTRATI ON APPARATUS
Cross Reference to Related Applications The present
application clains the benefit of U S. Provisiona

Pat ent Application No.: 60/927, 058, filed on My
1,201)7 and U.S. Provisional Patent Application No.
60/ 8335891 tiled on July 28, 2006, and the entire text
of Dot iyl idas ARRPTORGLMS FOR FRAREDIN ﬁ@p@RATUS
reference in the present application. 10BACKGROUND OF
THE | NVENTI ON The present invention relates to a
mani f ol d adapt or gasket: (or
packing) for thecgggggg%Q%%t%ggﬁkﬁfq%ﬂﬁg(ﬁgn1feed

l'iqu I'Eheépﬁéi;eﬁﬁp@ﬁt:aaﬂ)ﬁ dlaima thicgeit ¢fall. St Pewistddat PakhtoRpplication
apparatu ther detail, the esent i nvention

Nee) & %737 968 aﬁl%PI@ Ma}’ BP9 Bl & 35%"6?*01}51 apient %Pphcatlon No.
6B/975 531 fﬂédaé 8%06‘ zf?Jd%é‘leﬁtIrX d&g of BYA the%@g;%ﬂffih{‘éhs is

one or two 1 enc osure’ l'ayers an n |ntU|ned
indogpcdated pp o¢ferehay@rthe Byesereapglicafiopri or art, primarily
i qui ds such as aqueous solutions, or the |ike have
been filtered by a. tangential flow nodul e having a

plurality of filB&eCKCGREAUNS OFSIHHC KeUERGIOREN t WO
mani f ol ds, one of which is disposed at the base of the

st ack Mg e nBHIion refateqn @;mang“olé.aéambala@tth%trfénqt@as 8% a gasket
cﬁl{n%g*%‘r t}-lrehs%g‘fnja ibf 8F ﬁRﬁté@ﬁHlfgedsﬁcﬁﬁ ]irg&g'l'tazﬁg‘l mngentlal

asse ne or nore filtratio
floet filttradon gmmkaeths It urtheadsthil nhs ))rebattu\mentmmnhhitessto allmatary

fil are arate opri.ate.di aph

ff@ﬁiﬁ) dagieq pfa#g qr Eim}lﬁ‘fueié\ﬁa]wé‘? 9‘5@1 Y At gy algg]@éwaﬁ,or two
efl&BSlII‘QPd £1s0d af ulltbﬂﬂé(ﬁate r@ﬁi supﬁ@xlth Iﬁls filtr at e and
retentate to and fromthe stack. reover, the stack

has By wegh ofptesartprindrdylibeide sychtdsaguesas solutipoy ghthe like have

R R e e Y A R S

befve@h @R5 nta@ifBIdeVeHtof WhiEHE dpobdueat fihd Bdsabethanehck RBd the other of
i ncom ng feed I|qU|d or retentate. The manifold of

s disppsadtaidie top of Hiessk e Bhastiltiation grodulgestack |comatiscsi ag
I
LI G LeOE PR R Bl L0 @R fhines e
ni@hldsoTlek Sltdrd a@rsdparated biy@adppioptibed diaq)htet@l (mrsmfeeﬂl)chn@or

rempve liquid fromthe manifol eed liquid
ligpsl- lﬁp&&\aow%layqré%véeqﬁo PY f Pfgﬁff é@%@)as Vel flrate and

régrg‘gl'él on QY thel PRk eMoveReliRAdyR E}{a@%ohé}l #4188 (or flow holes) that

operating steps are nee
pass through the layers. These holes or openings are appropriately sealed by a separation

sheet made of a gasket material in order to prevent mixing of the filtrate and the incoming
feed liquid or retentate. The manifold of each compartment is disposed such that the
filtrate is removed from the second manifold. This manifold structure requires an
attachment device to both manifolds in order to feed liquid to the manifold (or remove
liquid from the manifold) and feed liquid to the stack (or remove liquid from the stack).
Consequently, there is a disadvantage in that additional operating steps are needed to
remove and attach the attachment devices when it becomes necessary to replace a

filtration element that forms the stack.
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remove and attach the attachnment devices when it
becones necessary to replace a filtration el enent that

fornms th.e stack. Typi cal tangential flow
nodul es are disclosed in U S Patents 5,176; 828 and
5,5979447 whi ch e a Sj ni f ol d one end_of

each Ymrqaé%g%&tl&ﬁ OWHEP %loiﬂdd{l&a $ SPagehod 4838 and

5t§1ﬁ 27y §ho ihe ¢ Qﬁ#alﬁﬁoﬁ' aqgné) Enfaeh E tE:r%rstﬁ%]I( aGH whHE‘?n a plate

at hways for 11 qu ow are di spose suc
1§ dllspcrsad et the lehd nothebppositet shad efataeld fibiyr stzmkeiﬁheipaathways‘ foediquid

i qui d. B ans, of t. bove- nenti oned
%%ﬂ%gfﬁpa?edfs%h ﬁ“a{rﬁ‘ﬁ gﬂir%te “ﬁﬁ £8b %"cnéan%lﬁétsg %ﬁé%mé‘i’e o feed
1gasket material is disposed between one or two
mani folds and the filter stack in order to guarantee
t he dissingad df rtlmpﬂbcbvé-lnmvnomteogmﬂal fldwe myslskeet sepfnest sheet made

g s Ftone LREErorRior S gt Pl b B S e i orcer
tSkldrgReethb Qegiredieyid 8PRsRRraNeh BidpaskdtisBed ss@f with éhe manifold
nmetal plate in order to inpart the desired seal,
aganien Rlate inlormad Fngyas marab plaie Pogaskieti sheqt 196 apelasiomsr auch as silicone
I i
S BRATH ORGSR ol 61 | RISl G o
Ih@n@ elotu rﬁilthw‘/aly@\urdﬂwpdsed uﬂﬂhd rrid’[zﬂ pldtéend aagemmt @dskétliBwrder to
nodul e. Neverthel ess, mani fold adaptor E ates_havi ng

gg@aaﬁeafhe&?srérdagq%@pwstﬁé@ @nsffnélah%wm fpsede the fews?nual flow
t is difficult to
a e%glt?de Pi@te%lg%ieﬂp g"lu‘f%d‘ﬁ ow pat hways t hrough the
eI as ﬂ\tﬁveﬂhelbssymam\fwld ladarier pianas hatiolg kdpqratrdn ichds®iser alnekts are
qui d. ou

e e lsa it iapSt hEher mioyEBiars Sag: o eSasty abigh 1 iguid

floRashitiigayls Qhﬂoﬂ?ll? ﬁfe%@és'tcﬁﬁ& 18 ef hAgh t8E nfahﬁbléﬁrqu‘ﬁi’fn‘léig attPRquid
Furt her rror e he el astomer” Layer can adhere to the

onﬁe:ts fdprtonerddénsnding e dbeeast Hatrehany eoalhﬂetmthatéhﬁ gasket sheet will

h 20uni.f.orm an te cont at th
EloreclrdRe be PR PhA@ PR R RRR, g R, fftcBhofdh g clastomer
I§fcatsh adhkte th @@OmbAifs10aAd FG®BiscoThat hdvel d dbiiBlehthO¥fect on the

paths and as a result, external |eakage and

uBBeRT AR heamRIpiC £ABag atitepuman fold gytlprsy re is i @assibikity that this
I

SEARRLRED (RN EmGRTPMRER] N85 PR ) doh L RAHDA teakage
amd todntaminationh eadhgqdids. (ﬂ‘DMlh@rtﬂﬁord,l \Bhtmthe elastofnet‘ g&klet @unhed under
inlets and i U|dotl over,

PESHHF EfIohMSHRlIELSS ¢ B fy %ﬂor&ﬂﬁ@ah%tﬂaﬁﬁlgﬁtrmmkﬂmﬂldﬁow
e obGlod! arémormﬁhe ﬁaﬁlaqa%é%hllfqﬁld At here is
therefore the pOSSI |ty of dition or extraction

i nt o Méreo¥drytind seﬁpammcmgshcfttnm@em foneed itbincohennei whick has a

ecessary to nove the extract.apj e mthe
e Bl skt iE: ol iR T bR Pre e b SR G P oF
e@ithioh nﬂtblﬂlaéﬂﬁlhmlﬁgtm&cg}ﬁhé 8isicWhd. Il inQEcea Ry aNdifat Romove
the fluid. Ti' this is not done there is a chance that

tgoe peiraciablas fame theciuidipripr eiseearrtp peieran fojtsan prter exjcontirm that
t}%@é %:)ht?r r@;elsxm Z)?(é%rét?iﬂelﬁ‘ra%h ﬁﬁld‘; 'ifIr tiel[lq | Ve#) ' q?é l eéeh%nce that

tienthahatodac witishepfedtimetaldy nifedted, @aftieunes vlerecnm Blaldregoe
or rubber of relati vel%l | ow hardness; .t herefore

tl}eﬁ%?@HV"eH’i"é%’_&-@é“@@%?r% ¢ ERset slivst @aelre@(elg Heléqatﬁt %ﬁch@
u%éﬁ?gbﬁrt&i %chhﬂg £dr ﬁﬁ%r‘fe (ﬁ'r}qblﬂé‘ olf Pegat%e Ss; therefore
econes a age

Istorte tOt e extent t t exter
irgoguangences occur in that the gasket sheet tends to rupture durrng the procedure and

during storage and becomes distorted to the extent that external leakage occurs.

2



10

15

20

25

30

Consequently, there is a need to provide a manifold
adaptor plate that inparts sufficient sealing
performance wi thout any problens in ternms of alignment
of the liquid flow pathways or handling of the plate.
SSUMVARY OF THE | NVENTI ON The present invention
pr ovilcEseEICHEnithasE b arregtio Proyidst aemé@ifﬁid daniey Rlateitptdmparts

.r
sﬁffgget%g %F%%/lgé ge&oﬁ?&n@a‘g@thﬁ 5! k(g%fgt{é pglﬂtlgrnn?sngf ati §P&1Véﬁ of the liquid
ﬂonattllikeapaﬁ&agcﬂlrtgfof&pria{el quid, filtrate and retent at e
through the | ayer w thout allomﬁng the filtrate to mx
with the retentate or feed I|qU|d When a single
el astorner 10l ayegujziniiged off PARGNaSL N | ayer passes
through all of the openi ngs in each o he | ayers and
i s oMhtipeeskntriatersion fpacedasfa mxafald gdla.ptcm pizlte compesing uclyid plate
that | con ects with the region ﬁre the o
e TR RSt B GOR T Ot Tesess fary RSP Bficapenings that
am?@'tfor the B&s%ﬁéesoft & 9%9 Sﬁﬁﬁtesdn%"et@ﬁtafeh[ﬁr ?E aRdapdthiiatRit
of the rigi | at e. en the ynmer sheet connects
al/lpwhlgtth@ﬁbtaatstoomxemﬂh élpeﬁtenuate@rrfcegi leuyd. 2V benl agiegle elastomer

rovi de i gi ort to e orner. | ayer
BrEbET it o R bR g8l P PP e ayers
ahd & ¢h Bk &L sh@é/d%rof VDI €8 \ite 19¥r RIcB VA it@nhdcgd With the region
support to the el astoner |ayer, the elastoner |ayer

whare the opgpRgiIRithe RAlymanthekase pYclesed pinsibg Polymer shegt ghat contacts

SRS W T S B08 AR SRR R e

comecpresett claient ilgrr, thhedgidfplitb éayet prostdemgldl @ppm to the
contacts the first surface of the rigjd p

er
clasiomen iy stk chetomen s eeml netgyRYe rE]@Hf’%l e ﬂg@/ plate layer.
r
RS SCRAIRAGHLRE 1 2U0PE0AP0: LRISRERR e son e
apwpn&e]arraad jeasihedisposgdinhestate Icom‘uagtlmg the ntqnﬁ“nldrﬁgpsl 1ﬁ1pamehb desired

n.the rigi | ate | ayer. and means
. TS elobints P st Rin AR PR le RS el ifVeRRon. One of
tliéréjﬁs"torhé} 1§§%e’1t£ cdfigetd inktiratsufBed At BgRNelate 18 Rhd HeXbafhd

of the filtrate and the feed liquid or retentate.
elusloasy Bayer @ormc&i e palynise sheeé dosedtingdhe swibicd evitleeesecond opposite

st R B B R 2P M B B o QTR B 3 g e openings

férhedpe khéff%d bmy@r yd:I‘San@ 1yanalshedByBraaass &f thBr&ample, two sealing
exanp en therig layer is fornmed from steel,

l%yﬁ@fcéﬁ ABlugedsingregrae §easl, theefiltration madplegad peevieat mpsiagof the filtrate

o SRR by ORGS0 L U L8 o s

t he MHyghehnplodite aitanatiwearxathplyofsht preeee invendot, ke elastomer layer

.Si.).ico ext e to, the surface on the ;300
l%ﬂﬁlldﬁé’ é‘iigfh’dtt %p‘ﬁl@sm@g aﬁ’Srr‘ﬁQB“Pﬁ‘?if%%n}eP‘éﬁ %fon&eg? e when the
ri Jlﬁff&qg ﬁidﬁed%@n &Eelbﬁﬂéh&r%ﬂf LRSS ‘%feei B?a?l@fléjtooxklﬁfcﬁ silicone
whi th can fromsteel, a plastic whi ch
walil hilroesuei as pdehJéﬁoes or pelyethetshionenat least alpogisintcflvine surface of
for .rigid plate ar.c ne out
e AR RRS b SR afensd it aeRt srRRBowblo d Hiraog o the
of neeldedhioaglone hnattheiedvinahd Aigidopeni ngs formed in
e rigid plate |layer. Nevertheless, a polyner sheet
can be used as needed.
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By neans of yet another exanple, one or nore of the
openings in. the plate are filled by an el astoner
material in order to act as a shunt. The

cl astonmer sheet of the present invention has

uffjciently pliagbility to rve, as a,seal for th
ke A Greeiel? o1 ar iy %}H%(aﬁ%?}‘ﬁge E8itk @Fi(wglcliﬁ%“ ?%ﬁeﬁ@m sieslad
pHiEELo @Hf&h%ﬂ?c\ﬁﬁ@ tild QfleXdsnGr ﬁfotﬂe‘r Wi s@hfld B A gld SkeS) are

or retentate flow ng through the i1 nside of the

aomerefl by diliobna wehdutlrequaingm polythet ByeRPred treabioppe tdyers are

el ast omer sheet is de from.a therpopl astic

GBI Rene A herg e B OPeviaR Lmpddt Boriend piatdayeeeNevertheless, a
JOESRRISRIY: Ghh GF s RRAMGNGS 15Fig. 1 is an isometric

vicew of the manifold apparatus of the present
i nverly onawdyeugwther Ekgnpl, ¢ns canmagg pf Bgepeningsinohe phage are

i,fol d,adaptor plate of the present invention Fig. 3
fi@ﬁé’yﬁﬂﬁla{sg ¢ f%ag%laié%?ﬁ% hiogtt %ﬁ 2 rlf%&'i fol d adapt or
pl at eThertldst@nerdhedtiof thedréenbitvertidna@de dufficRwipbliability to serve as
alternative manifold adaptor plate of the present

apglfoetheingmifof ¢ filirajien moguletcpatacireys clasiomes phast ardyarevent

ani f ol in Fig a4, g B :
el eGP BBl Behl e a8 FRganito
offei filahdoaah@piler Prefeaitdy ahe tlastomee siept isinmde ftano B thermoplastic

ig. 7 shows the function eta filtration nodul e
e@ﬁ?ﬂ%pﬁﬁfl\é\%%ﬂevﬁ %xt{aﬁtagﬁgy.pr esent 25i nventi on.
Fig. Sis an exploded view of the manifold adaptor

plate and two filtration [nodul es of the present
i nventi on. BRI GESQRIBTEON &It THE RRAVINEECt i on of

AN alernatl Ve, SAaTDLe oo LS ATAILD R s PR 2Lech! Bl Erion
when used.

Fig. 2 is an exploded view of the manifold adaptor plate of the present invention.

Fig. 3 is a partial cross section of the manifold adaptor plate in Fig. 2.

Fig. 4 is an exploded view of an alternative manifold adaptor plate of the present
invention.

Fig. 5 is a partial cross section of the manifold adaptor plate in Fig. 4.

Fig. 6 is an exploded view of a filtration module manifold and the manifold
adaptor plate of the present invention.

Fig. 7 shows the function of a filtration module appropriate for use in the present
invention.

Fig. 8 is an exploded view of the manifold adaptor plate and two filtration
modules of the present invention.

Fig. 9 is a partial cross section of an alternative example of the manifold adaptor

plate of the present invention.
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Fig. 10 is a partial cross section of an alternative
exanpl e of the manifold adaptor plate of the present
i nventi on. Fig. 11 is a partial cross section
of an alternative exanple of the manifold adaptor
pl at e of the present inventjon. DESCRI PTI ON
speciiiEg-d Ogpaopt g section of angliegpativg ﬁx%plplo theymagjfold adaptor
1 capabl e of incorporation of the
[ﬁgﬂPgﬂ%%n%%aq?%%M% ate of the present invention
conprhig.ed iaafartst croet seofiomairf dicthativepasthplie of theZnaritbld adaptor
4, \/\4:“ ch are .connected to one another and are attached
e gL R RFESERdNVePHPRane 12; a feed |iquid manifol d
conpartnent 6; and a second set of manifold
conpartnments 8 and 10, which arc connected to one
anot her. The EES@RI%HON)OFMGIBI@EW@EIMM% 2 and
4ha f|| t e out 4 and a.ret e ve
The- distorine bt Fleg “haT ol dr@Bids ARt S a0k SR ag g

nhdnfifol PdRpRH bl ofliBe pRGerd i RINEBH %ﬁpﬂﬁ’e@'a'ﬁr?@et Seheqntag e
drain 20 and reteritate vent 16 are capped (or closed)

cemmprigents Prangd ¢ whichRres eqnngeted teepne apethes prdkers ajtached to a manifold

bel e: c{éfl(!l %‘a}lﬁ}&dfg}nﬁaﬂ %gtlf{ agéivaeg%qlﬁﬁ %‘fo(;tgnz!lﬂlﬂ)% d

0SS

cbmbennmaﬁte 8fand ot hﬁlchawo@heaecbmx:@efalnbthmtﬂhe MirstSet of mamfold
conpl eted.. Feed |I2_1‘11I d conpartnment 6 has a feed |liq

id
CPRPEHMonis 87ad 4 Nagp dnirale autdtitlitend agetepigicorfnh g0 fidigcgecond set of
rhd O e dnSpainRinfd @%{dz anag tiﬂ?ra{e'oruﬁt:t BCIndof PR %hla%ugm. Retentate

conpartnents 2 e second set of nani
dcamﬁﬁlanalrmnd:rsats vamtdl 610¢ cetﬂped é(ﬁmﬂmed) durengf feledtidon. Reitachtate vent 16

i nl et can hav i anet e reat. se of th
FReS AR E G e G G PSP HAHAAT] BRI drain 20 makes it
peSiRnats amn Btenthtdlrbinahé pra%tu:f badertBirhi@sh ﬁ‘éghhbf%‘ﬁedZ ‘Feé‘cﬁl”quld

be anchored to nmanifold conpartnents 2, 4

cnmammsm&whaasa faeplicitie nﬂ@ Brandan netentedd putiet 85 Incommg feed liquid is

f
AR RER L A5 SR e m el Gt bRy Nesoal st of
nfafﬁ[fobﬁcdmdtrridﬁtsm atdel 19 thdrérerd) ﬂ{etféed hd}fﬁﬂ lidlel Fhnaed@h @lameter
plate 11 of the pr esent jnvention 6) i s di sposed
gff@mélm thpserafahg @ierpal deqddiqpdicelyits ﬁét%ﬁmw djcompartments. A

Iy S
8 g 1%{12‘11 dq‘{lleég%l?%ﬁ b% l%g%horic&t rpﬁ?ﬁo% Ebrﬂ r?erf 5954, 8 and
10 rbyemetalns) Elu(mmmpl&e§6 ahd pcpllqtmmy ofleerprekdon am;eﬁllbasi Z)Emfdir instance,
arj i ch can be for

I er 17 d at e
bPﬁ%rﬁlmaﬁléfFGm%%dﬁa Q@Wﬁlg s 44ithg eRdse<dn bg mﬁﬁ%ﬁ of the bolts.
Méfﬁﬂ%l(?e?daﬁtcﬂ apbit 6r ok p9@se9t<1ﬁv&%ﬁ<zﬁigt kPR dls%se% Hé%@én filtration

such as stai nI ess ste, - astoll oy meta
nmdutm@&mdmegndmﬁﬂat@namertta@ 4\/&3aqdr110rrary surfaces 7A

cont Seeriad Bl ey ey Rl PRCRES ) idee Rtspinyenton

cSMPFAEDT pOlyter Ehéd$ 13 ZinadMshtchherQbydrh@, ddddd Aginlpadt€ 19 aMKich can be
el astonier |ayer 17 is di sposedysuch that it contacts

formeddidie e tharmesgtingsissnag eclibeeed rr@mpopitian yud gsfaggrapti or carbon
C(glﬁg&qﬁjorg %P?t?ﬁetteﬁ sﬁ!:lggs s?zimfe $ stgél,r ﬁgst&%}f &1 J)Inall[l:ﬂlgl%m %hgld plate

19 has two primary surfaces 7A and 7B. The polymer sheet is disposed such that it
contacts one of the primary surfaces (first primary surface 7A in Figs. 2 and 3) of the
rigid plate, and elastomer layer 17 is disposed such that it contacts the other primary
surface (second primary surface 7B on the opposite side of the first surface in Figs. 2 and

3).
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Each layer 13, 17 and | 9 has openings for the desired
liquid flow passing through plate 11. The openings in

each | ayer 13, 17, 19 are aligned in order to

guarantee the appropriate flow and fluid pathway seal,

and to guarantee the appropriate connection of the

el astoner |ayer with the polyner |ayer. Each |ayer 13,

17 and 19 has one edge with alternating openings 50

for filtrate and openings 56 for retentate. The

Fopipbget B3, adgad hahaopeming So8e flesiretidigdid flewipdssttigsthasgd plate
iLn_al terpatin nner ope in 50 for filtrate

1A TRHRREAIE llpgagcm%yermmﬂ?ép g)r@féar \pisuggagies the appropriate
fResaIIhAg pRhakh sdad a%laqwgu&llaﬁt@é’% @B%pﬁﬁﬁmoﬁﬂe&f@ﬁm'tlfehelastomer
i's openlng 50 in Figs el astoner | ayer 17 extends

lasker vuth thepdmeplepém @adtBLaycfrd Sahdand19 hasmra@udgc wﬂﬂmlmnatmg

t [ tribut
PTG R T R e -
& RéLH QRN Yispb®ai ih altetnagkapiefinep hatheo piieies 50 edrelfatet Ak Shown in

IS not necessary and other neans can be used. Plate 11
Fegar. ehish ihavenlpeged vieav ¢lorssqrallpd plats | M@Wéhwgh@hmmMg

(glf‘l B ésaé% Aj«%ﬁ} ol %t §? %? gﬁ)@?er %gxglext%{lds tnleou h%&cﬁx %mg 48, 50

aAd 66 &l bideew fHan praqsivad) 5 skichuditd 13 aﬁe dts‘mibdtay@\Feﬁ polymer sheet
connect with one anot her when el astoner | ayer

18 gndreenneey vt palymer shask 13 Faslervby manierd %,daat% @l%Nﬁwheless
tﬁl it e nééé%éa?f E?@éthkﬁﬁez{ds%ﬁ géédf/g&% W@aédl&?hé%%{t% 23 for

e elasto ayer i1 s app . reover, opti nal
fztdnlﬁamng theattacinest oﬁpllateblel tbduolte a8 byd temiavgl cfabe plany frbm bolts 28.

anot her net hod ver, t rfa of .t he [ l.ate. o
Eho o IRek 17 9% pligier fhtet £ sl fasaeRiagh P the

tWh weg%ﬁge@ vﬁﬁRﬁk%ﬁ@thEﬁ\X/ﬁén clINEmBPRAEALUS f(ﬁ%ﬂ:dbép’twnaﬂy, the
scal'ed by a variety of elastoner materials. The

clastasteo lyer mat twrjprled |t<s theisotfagrerfdbes Hgid| glatann et sn@fmzyhgre the
it st be,ca
ofiPRick Pl b it Mithe s AR lal G BRI et oy b tormed by
big @kst fQ@tﬂﬁy ROV SN ©5&d 188 surbrcelog ﬂfbhﬁgid pldi€on the 51de where the
el astomer has a Shore A hardness of approximtely 6

pelymepshech(ampliehbirgier e bexg arspoiats/layer: hae apsraspy mth? sealed
g%ﬁ%%ﬁyq%eelnag{%%? %até%}gag é;ﬁ@% %&E{g@% Er?a%rp; hsesﬂfbg ge&%sa]rley( an
eatnemetp elkliogateeiat dpoit st be cdphble dﬁlﬁmlntpmir;gaasdabmdtﬁs to the

nd V|nyI copolytners such as PVC m des such a
%9?% 2B 4pgst RndIngeRs coMpEgseiony %@B‘aﬁbj&. (i} glastprignlas a Shore A

h&ﬁ@@%ofg I%§H&£89%0t9qbgethersulfone pol yaryl sul f one,
sol | oné, polyacrylonitrile, polyvinylidere

Po : .
fluo (Ahhoq@mrxclwdelbl) éredpptdperaeohatecg aly neheledhaoioplastics
re%?rgoslughngsrSo’lyethylene, polypropylene, EVA copolymers, a-olefins and metallocene

copolymers; PFA; MFA; polycarbonates; and vinyl copolymers such as PVC; polyamides
such as nylon; polyesters, acrylonitrile-butadienestyrene (ABS), polysulfone,
polyethersulfone, polyarylsulfone, polyphenylsulfone, polyacrylonitrile, polyvinylidene
fluoride (PVDF), and blends thereof; styrene block copolymers,
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EPDM and pol ypropyl ene bl ends, or the Iike; substances

mar ket ed under the brand nanes of Santoprenet pol yner,

Krat on* thernoplastic ciastomcr and Dynal | ex01)

el astonmer, .EPDIvi rubber; thernosetting substances

such as cl osed cell thamed urethanes; and 5natural and

synt heti c rubbers. Ther nopl astic or

Eljmmrﬂﬁ %%@yﬁén@%ﬁ&ﬁ? ot tiY Bke? E@Js@in%%@&@éﬂ%ﬁdéﬂﬁé{ brand names
om1for us injection nolding, whichis

0[5 Selﬁteplrea@@ metyimmj Kfater® thereeglagtici alastoméremd D%«Inaﬂsex® elastomer,

T RGeS bt o AR R clossc o MERnFe i Gt and
BhRf UGl sehBanatbb&Eanpl es are SANTOFREND(r) pol yner

haV|ﬂa§a hardness 1. 0of approximately 80 obtained from
Adva dngplamcmher@pslamelaﬁ@mensme Priaéried peeaise they allow for

uﬁ\e ﬁ in écni%ﬁ ' 1%1‘8 ol cé 1%%%%% 11 gtbélﬂrens[%rol nlél?’en lon. Also,
t&tﬁabpmsucsahe&mmaglahﬁteam&haﬁtuaeéa 0 levelg olf extrateatslityand make
i near |0M/denSIt nedlun1den5|é% and high density

t]pﬁﬂ'%@(h pr odhet cl%ply @x@@y esgee YT |p9hzgpe§ having a hardness
o%é gg%ag (§2 0 pgf F}fdhn? gxgﬂ’éex ﬁysé%?%?gﬁteﬁfs e thermoplast1c
elmtoyrmn‘ﬂ@eton@@éﬁsaimermww (hamﬁg IalﬂhopmAymtckle&mEf 56F65|FeEned from
S I|c Vi n or the like Ies o preferred
Arfivav ”53%?@6 sl Frfereed %l?%%q Sé‘F%’é‘F ud3 QiR inear low
d@ﬁ@&ohleﬁﬁhﬂ@érﬂﬁ? Y&Ehi tgH rd%ﬁsﬁy%o"?éﬂ%%%d S@lyﬁﬁﬁ)?l%ﬁb laﬁdp BXA
conposi tions, graphite/ epoxy conpositlons,
cnmﬂﬁedmplastlc glass or fiber-reinforced plastlcs or
t he ef err | tp Figs. and. 5,
1 ¢ e RATIPIS AfaRRrp BT e B ssheste Peliaforo gt lyaipylene.
poII¢&BE, b8y sEIRFHR! g&?%ldéoa&keﬁlschreélﬁ)/}ﬁﬂﬁst}'%n@TP(TF‘E]- silicone, vinyl
pol ymer sheet 13 and r|g|d pl ate 19. El astoner Iayers

o1 thedifg- Byaraples elonaiserce digiblagers apmuvtinigss ¥ee, Bprbralwginum,
pﬁgt%ol m?an&jeinﬁ/ge 6%{56‘ %@fdglé r‘rl%ér/rgg (?S'Ca rr]ﬁlpns ti ng ;%o%ph dte/epoxy

cﬁmpbsitlbh§ tipidagelded pAstad) @laﬁé. dr fberfrewifetced plhstlcl Q)I th@rliket
can be dlsposed on only one surface 7A of plate 19, as

showRef§iripg & Figs. 4 #ndm, g’*&temt%@aslfolfi ﬁéa@ah@aﬁee‘?f &rthp peesent
ng}r%gﬁ%{ é()}éﬁx‘?ﬁ%’%ﬁ&i .efa@t’{_zl o ?agr,éér@ a%ldeﬁep&?m@?sﬂe@t H gqt r%ld plate 19.

shown i'n el astoner fayer 41 cover
Epstomerlayghe £ arki34 hmd cohml:ealrte ont ay@herivia opanengs 480 6§ aed 56;
sheet 13, urthe asioner | rs 17 and
(i Pulaich ShSE | ARERal Bty B ospbNTHgST s e fiposed on
both dubBEder ORRNTIDGS néﬁ A 1560r ﬁrE‘énSbeedﬁ%H%E& oRbnfMe surface 7A of
resent invention provides two gasket sealing

tdceshowhn lées‘éeln |Fttgji é @nd actbs sane réfercned rgnlpmeare used for the

surf ces. can can hav
sHHbEPHER SRR RIS rr el S g bsSBRF Y 1) govets potymer
sBdR0 NS add f:llabtbﬁlaf la98r 1TDEBess gdt@her ﬁe@tapabhﬂh@ﬁloﬁg le@tomer layers
used together with the Smani fol d adapt or plate of the

1p B & hers Gonarkifd. onk anpiher Hsidswpeniaget: 27 ovefles disigroansgings 48

and 56. This example of the present invention provides two gasket sealing surfaces. The

sealing surfaces on the
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bet ween mani fol d conpartnment 51 and plate 55. Manifold
conpartnent 51 has a liquid inlet 73, filtrate outlets
77 and 79, and retentate outlet 81. Manifold
conpartment 51 has a plurality of feed liquid

i ntroduction nmeans 33 and a plurality of retentate
evacuation neans 26. A first set of filtrate

eBXRRHA IR BAS: §§odtﬁ (Hyérmqﬁﬁ gah) &Nen Bk lg&m{mehé QrStrusions

10conpartnent 51, while a second set of filtrate
lévaEuatIamiREans 28 is dlsposed at the end on t he
oppo mani f o

oy Uk oo anUrB e o AR BRT0of Piite el B Feryth the

n?ahﬂ%mjadﬁﬁtob}ﬁlaﬁé bt th@%)fés@rﬁn%holﬁ’ A AV n WY 26 )s diSposed
and filtrate evacuati on neans 29. Pathways 46 have

b@tvm@n sappold mmpaﬂ@mt 1 ankplpiedn. Mafnifptdr@mammugh hagreliquid
| a t fd ate
R PR PATY Dt 71 FNET B8R Bl Mot bl Plfppent 51 has o

plluihlﬁly M&‘é@dﬂmldﬂrﬁtro&mﬂlohhﬁdahs B8 dﬁdfla pRiralgyal befentate evacuation
proxi mat el y to 3,0 mm Filtration nodule 70 has

%@ﬁ%g% fing Set\m |ﬁé'ﬁat? SRS 18 disRpssd gt gne enghef manifold
0
SRERPHAF 0oy SEfSely s Gy BB RLLOR RREi o o

ohhiec eprasitosee of mymlfold tompatmeitss [Bilirito Iedawatrqnaniemﬂs are

and a te_sea r .preventing the mxin
PRI TAE AR P 7?&%4 B B TRl bl Gl gtk g and
HAWEydRad@inbans 9. Phthivhad £ ﬁé\@‘%hégns‘?(gnsfthétt&ﬁnit @Yeeﬂov'é 3f filtrate

has nesh spacer 54 that ctontacts the |ayer and
tlexpgsiéd pativtay s athilo mrmm@ sagemg of Chef ﬁﬂﬁmﬁehapim&m (or filtrate screen;

openi ngs,.56 that ent evac ation .ne

P B Rl R § 36 e heE LG i URENT BB TRETE 155t 3.0 mm.
Fllirbtid fbile MOk 8 e%@ngs'ﬂr @hidhngadhCre&d H(?ula inlkts 381 atd (gﬁmngs 50,
nodul e 70 has a f||trate sgacer 54, a filter Ia er

2
vhicheteash ltratesqyaewatiog aneass 3 darifald pdanierenlaiedd éFlgs 3) is disposed
I t
é 'ti Fﬂaeteléeﬁg%ng% ele%;%}ﬂ? ta@tsH fd (lto?ﬁ/ E’tggeﬁlt g lgnl‘tfc%}?approprlate seal
fatrbvayisg 4fe. miksngbfofvrate)and Ifcfdd\lﬁcﬁﬁfd off eeshtdté Yuealize oMSshown in
thro h op nings .48 of | ayer 62 into spacer 60. A ,
Kort 1 f gwteoql ? ﬁitafdﬁxﬁréﬁi\ﬂémeﬁb RAGH %‘ﬁ%&%ﬁon@@m the layer and is
)?lﬂﬁ\@@ 1MraBbh Qéﬁ\fngélmﬂé\ﬂt PARRES Hab Bﬁé‘lﬂﬁ‘% $4d '&lgtr re§ re?ef’ltate
by arrow ©68. e remai ni ng portion of
evaruenomgrehnsiifi. @latd Hws uspd tnherdergh soqi e t(l)gssultf&:eodf filtration module
7bltrate spacer 54, as represented by arrow 68, and
nto the adjacent next filtration nodul e (not
| uRteratigdlo PIROT, efﬁ@fhf'éh %d@@%mabs%m&@y@a&pm a filter layer 52, a
filtration nodui € 70. The filtrate flows into
rggpEatic npaces 00 mco@ﬁmter sm@qraﬁﬂén@tmauﬂemdamnﬁl@aﬁléerz@er 62.
ng(fl:den%rﬁelfretﬁ tsg%cerr]$4 rll(;tel rtrglﬂe Qe(l)ﬁm kE ct e S 8 sC %(‘él' A%bsqlown by arrow 58,
fedaignidfows ﬂl@(\ﬂﬁgh%eﬁfm@s 8% of a@dr 62 mwsS;tabéma)g A mpesh 80%is liquid
56 in the dlrectlon shown by arrow 78 to Sretentate

Neys raretospaperits avghopm by are)w 6419ad ppyses WEen fPigs 52, as shown by
d t

aggmégf‘% %&ﬁa@ﬁl g yglé)‘gla(ff It%enln?%}gln éQ%?({ AH&E h@ ero% openings 48 of

filtette sytaateS 4, howpreshntod h aopermiSngsd ko tlm adﬁtcemttr&k‘eﬁltratlon module

outl et 8 ) sho in Fi 8, adapto ate 9
(TRl progecdingsastivs Rt aRo " S Hom P ap gy o Tirate
(Fig. 6) so that elastoner |ayer 41 and 17 act as

seals. 10Manifold apparatus | that uses manifold
adaptor plate 11 of the present invention
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will now be described while referring to Figs. 1, 6,

and 7. The feed liquid to be filtered flows fromfeed
liquid inlet 22 (Fig. 1), liquid inlet 73 (Fig. 6) and
passes through feed liquid introduction neans 33, feed
liquid inlets 48, and filtration nodule 70 in order to
separate the feed liquid into filtrate and retentate.

W ih@t GRhAES 50 Snd BDYE ﬂufart@mafchét{o&l%éa% 28 gﬁgdzsy iShe Qirection
via openings 56 and 26 and outlet 81. trate iIs

shewn \be @rﬂbwe mhl fand {7 Eafhmtemaamﬂews ﬂ@oughautghtatqwacerg%) St{)shown by

aI on ggﬂ Sal fj}gwse %P%I%tngfﬁ%f’s ‘ﬁ’rtg% gﬁ?ct OH\?B?%P 5?{ arrow 78 to

rét@ﬁ‘ta&l AaLBh MAXED6 (g sa)l TEOARrRASO/s todael ﬁhﬁtdo&itlé@@’ﬁ and 79
| ayer is optionally omtted. By nobans of one such

teRnepings Bheweveirtiagd yacaptionemsansg i by hefretontate flows
f |age 100 is 70covered by a
LEERA /B o e bRy ,

i'cone | ayer 104 extends

t h r ougshoperih s 81 8&aptarpiae 9i(Pigt 4 piis digpbaddebel:dtnUpvot ftration
surface 108 on the opposite side of rigid plate 100 in

nrddss (Fig- Phsmthat despmemlayain agdrlf 2663 splsr i gi d pl at e

100. .
surt %Mﬁéslﬁfl@ %}%a}\ff?{{% }] ttPﬁﬁ] ﬁgksﬁlgzim%icg%éﬁgtoqrﬁ éé ggég@g &m&gﬁt}lnventlon

vﬁlllnombeedeadﬂmde&hltareﬁelmmg toelfigs.de 61 andr. ﬂhafedddﬁlummrbeaﬁ;ltered

11 e TSI T8 (Wcbs LAy R T o DR peSisfiph i feed

lﬂﬁi@ihﬁb@ﬁ& 98 mdah©3 Pk BLuid 'ﬂﬁ&E 48 3MdH 18X REMBEAE 78%n order to
needed in. the present exanple. Moreover, by nmeans of

sepresie t@@n@ahe@td nstplﬂltratn enmm@ﬁ@s The netﬂatam atremgyadf fagre filtration

and. e osure. of a erefaore is, not '

RS GOt poBBion Pyt a8 RS S PhEolSh EPly fasion

iRl 70hh®uEEed emﬁgsfmen@@g p@hwh el ity Bt RXPP&RT79. 0

the treatnent flow. 30Neverthel ess, the entire surface

can B @a¥isedad ajemadegedmple of the preménmsqnltlp@dh@ clggfemer layer
I 0]

G S0 SRR 3451 B6Enel oy BERSGs e suc

esampplershowh én Bigl 9, adleastel mﬂi(ﬁfﬁiﬁfnelsagfat’e m dffaarigill piage DYO is

this enclosure itself Al ternati vel i s possible to

oprsd by ﬁéﬁlﬁpgﬁ Byeutragrd silienedpus i sssteadé ‘wiB ppenings 106

f&%ﬁéagn & I%{lﬂi é\gfcrl O@rupttB Sulthdeen 08'td?1 thé ?g;%oshg si d%? Hgﬁl eplatﬁ 100 in order

hesi o the silicone on ,
tcaﬁmme& stebar bitbdugadey wé rigldaylete.100. Alternatlvely, When necessary, one

surface, both surfaces, or the entire plate 100 can be covered.

Silicone adheres to steel and certain plastics such as polysulfone and
polyethersulfone, and therefore, the polymer sheet is not necessary in the present example.
Nevertheless, the polymer sheet can also be used as needed in the present example.
Moreover, by means of these examples, silicone adheres to the plate surface and
enclosure of the entire surface therefore is not necessary; it is possible to enclose only the
portions where the seal is formed, or the portions exposed to the treatment flow.

Nevertheless, the entire surface can be enclosed as needed.
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In particular, when stainless steel such as 3161,

stainless steel or other stainless steel grades are

used, or when the above-nricationed plastics

acceptable for contact with fluids are used, it is not
necessary to cover or enclose the entire surface of

the rigid plate. 10ln essence, it is possible to

si Mplyh&PYBEoM dols fbt dd6QR80 Bl Platk @@rfic%git?sn}zosmgt% siBfty enclose
seal is fornmed in the system "as wel e openin

thenehtirb plager laasllmont hied ol mppomﬂwdwonh elas)tpmwr lwgsr on the plate by this

Al ternati sarl sof . re
aghreasyl AarsBhb: §apaStE i dteat (€ rlagifiol Hifh Hsna by
o&ﬁﬁﬁ@ﬁtush{tgea Hﬂﬁliéf'@ 'thel &REIn Gk tbhﬁpﬁide'a@ﬁé&%d &Ytﬁé sifikéne on the
openi ngs rmed in 15the rigid plate layer can be

pdate, et patisecthe Tpove- dvémixdmivmgéaxehe above- ment i oned

(stalnle t her). ste ast, i d

ol at eIS a.%]gf) Lo gt%eln nségl%lgss sgeee’l g@c&l as g: é 8% 5{a6nFSS s?%ei elgstamless
sfel granys ars usddasewherOthe abbvesStiehaard p@fsﬁésh&cépt@ble el @tn&ict with
can be encl| osed as needed. By neans of these exanp

Tavigsotrg Head, itayRat nieeespsy taPouey o1 redersdhy etire herfasq wé éhedhgld plate.
IR fess%H@e, il | 859{1)?6 {oosntngsl Ie\R’LRISIES&:l e&h; rgéloh?%hétlegﬂléjseal is
plate, " or e o

or encl os at e,
fpossliibltiee dysteus as svefi @b yivarpehmyge andashe rae@dﬁﬂhe prate/\d&ennd the
riﬁlgid plate is not steel, or selected front the
P& menti oned plastics. (Al though not exclusively,)

ex a”ﬁh@'&nﬁfvef}h BoRRAFARSIRTR $dil} ;pﬁﬁ’@@r% BU&ed bl LRB&Sand as a

capabl e of béing cured at room tenperature,
resu#tt thameed or@dnsit thepnpser lphotand che Sﬁcmellam Nesgpenings formed in

AR BT O S Rahoabs SULB L 6 s
oP baRONteel, PIAHE 10960 {)@sn@h@id Pl ChHicesbatihg b&PBCaplidtdSsly the
from suppl i ers, including Dow Corning Corporation

twe pEimass Swfaces oF 8l syrfagies pﬁthﬁ aéiegid plate canpy epelgpesl asfnepdad.
anot ! I eg%&grfglt}?es %xa{ h@fe gn%g\ﬁler lg)y ARy IlquZr(JllWé}IS negded for the

POSSi nmor e “op
atihsiqal @ftike siichig tamheedna&h@lrserectwtfef thalngumplafedef fotr enélegm of the
a shunt. In general, all of at |east one ty

phise fuhY iy PRssioiclodst A galvencr latce At lafteée%rorg@ﬁe rﬂ%ﬁeraglfirpéate is not
A Dty b PTG fea i | 1 0. pereat v

(Although not exclusively,) examples of the appropriate silicones are silicones
capable of being cured at room temperature, platinum-cured silicones, photo-cured
silicones, moisture-cured silicones, and heat-cured silicones. Examples of silicones that
can be used in the present invention are platinum-cured silicone obtained from suppliers,
including Dow Corning Corporation (such as Silastic® silicone).

By means of yet another example of the present invention, it is possible to block
or close off one or more openings in the plate using an elastomer material in order to form
a shunt. In general, all of at least one type of opening (for feed liquid, retentate or

permeating liquid) or all openings (for feed liquid, permeating liquid and retentate (when

used)) are

10
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used)) are closed off. It is further preferred that
the pent elastoner or silicone material in an anpunt
sut through the openings. By neans of one exanpl e of
this design, e closed off by being filed with ant for
preventing the passage of liquid possible to use a

pol ymer sheet 1 for the first primary surface 111 of

c?osEJl gfrdre pd ﬁler etjénge?trég tﬁa‘? t n%§ LRMBEse HBJy' lﬁ:llr}_glﬁﬂed with an

for the ot mary sur a e 1 as s wn in Fi
el:Btonkelr as tidivene rmatbaah ialan Bibuekudhdsnttior megintiop éi pagsage of liquid
é;G igﬁorder to cover the portion of sheet 112
trgpel t°PFY"8peni ngs 116. The amount of el astomer

nat ergyah MRt ohs cAinPER¥ His %f%n' ﬁ'l?ﬁ(gssfb% tofdsla Ia'pBQ/mer sheet 112
openi igs 116 10and preventi ng from being ab

foribe fitst prinome Slpfacmiﬂ i/ ofa rl’gabldat;t JliOtaod tm@se@dammemmatmw} 114 for
ace, hg, sanme t
Goh gty T Riocth, B ROR 686 15 PdRER RFREL 4 rrmys
thid@glS bpdneze 164 Brddr ROdAWEEThe PORRIN dfShaRl wa@;heat@@o 6mﬁngs 116.
illustrated). Yet another exanple is shown in Fig.

Thearmeupt ef dastaner rgatgdlivgerbly aagmeust spfieient fos flling, ommgs 116
a%& ﬁf %eﬁﬁrfge@lﬂdg&%ghggg glﬁlgté? L)z?s@"cﬁton)f\@gé &11&191%/ % 1 £ f%he other

V er
primary surface.

Similarly, by means of the same type of design, it is possible to close off the
openings using the silicone when a polymer sheet is not employed (not illustrated).

Yet another example is shown in Fig. 11, where plate 120 is designed as a simple
shunt, and there are no openings, at least where the flow is to be diverted. Polymer sheet
122 (when used) does not having openings 124, and is bonded to shunt plate 120 by using
elastomer material 126 in and around openings 124 of sheet 122. A sealing layer 128 is
formed as described above on the surface on the opposite side of plate 120.

Similarly, by means of an example wherein the polymer sheet is not used, silicone
can be used in a similar manner to cover the regions of the plate that correspond to where
openings should have been disposed, or to cover the entire plate, as needed (not

illustrated).

11
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122 (when used) does not havi ng openings 124, and is
bonded to shunt plate 1:20 by using el astoner materia
126 in and around openi ngs 124 of sheet 122. A sealing
| ayer 128 is forned as described above on the surface
on the opposite side of plate 120. Simlarly, by
nmeans of an exanpl e wherein the polyner sheet is not
used, silicone can be useddinpsi mlar manner to
cover the regions of the plate that correspond to
Wharieclejpenl: ngs shoul d have been di sposed, or to cover
the entire plate, as needed (not illustrated). What
is clained.: 5A mani fold adaptor plate having a

plugali I\)&neﬁﬁf&ld %Hp%rff&?&t@l’i@iﬁg h Bﬁﬁalﬁ?%? llhﬂﬂ%ﬂﬂvaty@ hat pass

plate and al l ow for passage of

filtratéreusd theepletetaand@llowlfer diepasdage ﬁﬁfwd bmdaﬂhmmnd

plate co rlse elas an_interme

o a | SRS e pRORRLRIR sty Sore Bpmb G R g taver, an
sheet, midmehitcali@s | GREformaY BlontQRNREE Stedlf 4 4 P&lymer sheet, and
polyner sheet via the liquid pathways. 10 A naniftold

adapt or thglelas®neajaysgcennseta maih thy pelfymer qhﬂeHVlaéh%lAﬁlyé pathways.
that pass through the plate and all ow for the passage

of feed liquid, filtrate, and retentate, wherein the

mankf ol d raddafldadaptaatptate baging s @Rurditl iof Htjuielpativaiyethat pass

| ayer, an internedi ate r| d. | ayer ch_cont ts at

| east a%wgh theplgte amfalippie th@magslagﬁemﬂepéyew a hiirafe; and
formed 1feE BtS, tv@ie‘?&ﬁ%ﬁe Eﬁ%ld a@ﬁ;tbloﬁlgﬂelcﬁm?ngésréﬁrst elastomer layer,
pol ymer sheet’ between t first chasto  ayer and

t he ri gadinkeaediateaige tayed vélicdstonats dtdgast a poidion of the first
connect mnth the firs to ayer, vi.a the

Caut o Datriay ey i brRsh R e les i SRyHEF « Sreaptymer

di sposeghebedtREM thbirst %ra%%e@h t SWEhe rRYERyand std¥d elastomer
rigid layer. 20 The nanifold adaptor plate accordlng

to d ailaver thattrenedats Wik ths st dasemeralprer visthe digvebpathways; and
ﬁatr P?Hﬁ?@ %a’lg’) %1: sgcoﬁé pgrg%eé 81}%?‘[ dlsp?sed aetween-l[ﬁ%econd elastomer

t he pol mp@randneetigiliilsyes. f or med f rom pol ypropyl ene. A
mani f ol d adaptor plate having a plurality of liquid

pat hways that pass through the plate and allow for the
passag j il

Aot o ! RHEREEAA Al b Cplalc bl il Qe EAERE AL e clastomer layer
el ast onsrfoinaydeitom anhdérntoptasecelasteriet.gi d | ayer, whi ch

has a -first and second primary surface formed on its

two sides and is fornmed fromstainless steel; and a

pol ymer Tﬁé‘ﬁﬁfnfola@Qaﬁt@ﬁplﬁﬂe%&&ﬁﬁ{g th @& € Qﬁﬁe?éiﬁ %het P¥ymer shect
first primary surface of the rigid layer the pol ymer

sheet, isdomagst fsom elypeqoyhahepri mary surface of the

rigid layer, and the el astoner |ayer connects with the

pol ymer sheet via the liquid pathways. el astorner

layer camnetiosd ¥aptoriphee ROHNFE PLERNaS S lifiid pattvdyk Gt @ass

pat hways
through the plate and allow for the passage of feed liquid, filtrate, and

retentate, wherein the manifold adaptor plate comprises an elastomer layer, an
intermediate rigid layer, which has a first and second primary surface formed
on its two sides and is formed from stainless steel; and a polymer sheet; and
the elastomer layer contacts the first primary surface of the rigid layer the
polymer sheet, contacts the second primary surface of the rigid layer, and the

elastomer layer connects with the polymer sheet via the liquid pathways.

12
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6. The mani fol d adaptor plate according to Caim 2,
wherein the ela.stonmer layer is firnmed froma

t hernopl astic el astomer. The mani col d adaptor plate
according to Claim2, wherein the polynmer sheet is
formed from po ropyl ene, The manifol d.adaptr.plate
accor di %S@@eaiaﬁgr S eator ih e PR B et Teniseid pahways.
silicone. The nmani fold adapter plate according to
claim2, wherein the first and second el astoner |ayers
ar e6si | Thomenifdldrdmptbopldicadegption tplCatim hantiengn ghe elastomer layer
plurality. of Jiqui at h s that pass through the
plate ahdoHng Ckf‘(ﬁl(rj[h rﬂ’é)pﬁﬁgglﬂétowgf eed |iquid,

filtrate, and retent ate, wherein the manifold adaptor

plate conprises a silicone |layer and an internediate

ri gid | dhemandeld appar platveceqridilg te &llaiot davierdmtheeolymer sheet
group consj sti of ee pol ysul f one, and

poi yet hles:}éhﬁ?do%%flpf)w}tr%yﬁngbne | ayer is fornmed on at

| east one side of the internediate rigid |ayer, and

the silicone ]| ayer connects with the internediate

ri gfd | dpepaniifdederipgrlaeeeugnedarimlguhercpathp giagomer sheet
A mani fold: adaptor plate having a a plurality of

l'iquid pathways that pass through the plate and all ow

for the passage of feed liquid, filtrate, and

retentate, wherein, the manifqld adaptqr plate

conpri siﬁe magily I g rﬁ@fé@%ﬁln&rﬁo clatm &t pRE@IL e firtgpg second
llayer mad@oherRystaldligsnest eel, the silicone layer is
formed on at | east one surface of the internedi ate

rigid layer, and the silicone |ayer connects with the

Rt L R R g D T

pl ural i thyouph thé fldtechridallowass tHeatsapass feef liqudhfitthee, and
plate and allow for the passage of feed Iiquid,

filtrateenie wharanths manijad edamor Mete vamipfistsh Bldegpedeyer and
plate conpti . -]y an_ i r%ﬂi

rigid | aye?é@gglg%fﬁ%?nl%gpglg g??@ﬁlez?&[q egag?e;k%:t:e?ne at@ée roup

i s for nethsBingbf stedspol pndfoaelradndpelyethekhidfonatire sildoatl@yer is
rigid |l ayer, and the silicqgne |ayer connects with the,

i nt er melrRES op Alleast|oqy side &Eﬂ)& le%fre%}gtetr}&lfg[@mn fpgthe silicone
liquid pat ts (iR fnQrfledy i 1RkRh | i
plurality of iécqsu?%g pat \{/)\A}aygéﬁtg at‘c’qpa se trﬁir%f% dgtg%l‘gUghsald
pl at e ahnghidiphtbwafor t he passage of feed |iquid,

filtrate, and retentate, wherein the nmanifold adaptor
plate conprises a silicone layer and an intermuliate
rigind | ARinifeRIgdpiRPHIROhYNhH 8 bR 11ghRI Stthw&RNRat pass

| ayer is 10 forned on at |east one surface of the

i nt er neidiraucd the plate andypdlow fanthe papsage pf fegd higuidafibirate, and
connect ' t 1 nt er nedi I.gid I ..and .ext ends
©br ough L e BRI b e R PE § L bR anc
pl at e ascidimediateori@ddyayef matiaimam stiintebs aeghthd Silicone layer is

further conprising a silicone |ayer forned on the -
second Sr@ed gr at lastione svtigedicatle wicgmadipieyegid layer, pad the silicone

The manj ; cor di ' L
10t hr odgn POFEREh R Bl ORIl Sk PoR Bl TS B the liquid
f or med pahwines. second side of the internediate 20rigid

| ayer in order to enclose the internediate rigid

plate. 16. The mani fold adaptor plate according to any

of ¢bai ARnARADERPER plde nNRE 8ipNrhNG AMRURpaBiways that pass
silicone is an ambunt sufficient fof closing offy one

or nor ethpfughtike pliatguind abawrieaips passage of feed liquid, filtrate, and

retentate, wherein the manifold adaptor plate comprises a silicone layer and
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25 17. The mani fold adaptor plate according to claim
1, wherein the anbunt of elastoner is an anount
sufficient for dosing off one or nore of the |liquid
pat hways. 3018. The nmanifol d adaptor plate according

to claim?2 rein | east ane of t fiyst. .and .

second B ALsrERERS fgidlayer g %amﬂ%@lﬁmt 7 ghtoedpyer is

cl osi ngfRfnkd BAGt RhstRE Su@dceloend infrinddiRRUAPI@YS er, and the silicone
layer connects with the intermediate rigid layer and extends through the liquid

pathways.

13. A manifold adaptor plate having a plurality of liquid pathways that pass
through the plate and allow for the passage of feed liquid, filtrate, and
retentate, wherein the manifold adaptor plate comprises a silicone layer and
an intermediate rigid layer made from polyethersulfone, the silicone layer is
formed on at least one surface of the intermediate rigid layer, and the silicone
layer connects with the intermediate rigid layer and extends through the liquid

pathways.

14. The manifold adaptor plate according to any of claims 10 through 13, further
comprising a silicone layer formed on the second side of the intermediate

rigid layer.

15. The manifold adaptor plate according to any of claims 10 through 13, further
comprising a silicone layer formed on the second side of the intermediate

rigid layer in order to enclose the intermediate rigid plate.

16. The manifold adaptor plate according to any of claims 10 through 13, wherein
the amount of silicone is an amount sufficient for closing off one or more of

the liquid pathways.

17. The manifold adaptor plate according to claim 1, wherein the amount of
elastomer is an amount sufficient for closing off one or more of the liquid

pathways.
18. The manifold adaptor plate according to claim 2, wherein at least one of the

first and second elastomer layers is an amount sufficient for closing off one or

more of the liquid pathways.
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