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MANI FOLD ADAPTOR PLATE FOR FI LTRATI ON APPARATUS Cross
Reference to Rel ated Applications The present patent
application clains the benefit of U S. Provisional 5
Pat ent Application No.: 60/927, 058, filed on May 1,
2007 and clains the benefit of U'S. Provisional Patent

o BT A L B T T e i r

are rence in their
entirety. BACKGROUND OF THE | NVENTI ON 10 The present

invention relates _tp a njfold adaptor plate that
functions as 81}5“@5%%5‘}“05?(} ?12@8 Atﬂ?%gj%tb%sat e filtrate

f r onyhegdscnb PatbAlpplictiBnichifs HRNEESEI FU K| PMvisional
filtration apparatus. More particularly, this invention

Patentipplicationshieh 6@/ 9RAMSBofikd onddast br209V ané clatmsithietbansfit

of 73" Pl acrlT PG AlhuReBon .00 P KT R b P 0GR
ofSWIRBR bite HeddbgTincokPork¥etl ®F réferdnb@idtheis effiretynvent i on,
liquids, primarily aqueous liquids, have been filtered

by tangential flow nodules wherein a plurality of

filters are %@ﬁgﬁ{%n %g&%gﬁgﬁgﬁ@f\}ds one at the

bottom of the one ‘a p of the stack.
The fThktpratntdnvennion relates ackmanifgidiadgstonplarlthadin@ionoks

one or mpre filtration dul es and associ ated |
 grskehwilized t@%@)&@@%ﬁ"llﬂpﬁeﬁ%&@f‘éiragldarpf@n@aepla@é@wnw Ty
_ . L . I _
SBRL6PH} A0 BB UL AT (ML el
aflhpgor plate ®f anidarfy consttuettors hadkg a pluradyof lagers ifdloding ohesr

are provided through,the |ayers within the stack. The
ol es” it Sabine EsRe e e Be el SPassp Ev st o sheet
of opgdab tdpreRhenvehtid0 i iﬁé@%ﬁﬁnﬁﬂﬁh%‘ﬁéé £1igbiaf, vk at e
wth incomng liquid feed or retentate. Thée manifol ds

g
been fidigedd byctgngentialflew dwslulgs sdhewin 2 5luraligy of filtensarestacked

removed fro he second nmani | d, Thi mani fold
b PR bR g §BR PRI bl etk oBTH dekdofitne 1 1
st@ikdl EThet TtrStiuRPY 8 Statle 68 Fridek 8¢bHedtion dfne bf @Bte filtration
mani folds in order to supply and renove |liquid to and

mpdiyas aassecigied imgymodule gasksss. uhheddisrae separsted by

i . g r ;
o0 TR AL E AR EED TR B vt o
filesd andbbtentare fi@pime and fromfthe ttaekt. | DraddRdnellewdioles are

' ack. 1 Alternative tangential flow

Pr];?gﬁg%i Q%O'E%qﬁthéﬁaerse%lélﬂn the pcs. Thsiholpe gre sealed appropriately
with a separate sheet of gasketing material to prevent admixture of filtrate with
incoming liquid feed or retentate. The manifolds in each segment are designed so
that filtrate is removed from the second manifold. This manifold arrangement
necessitates fittings to both manifolds in order to supply and remove liquid to and
from manifolds in order to supply and remove liquid to and from the stack. This
can be undesirable since additional manipula’give steps for removing and
connecting the fittings are required when it is desirable to replace the filtration

elements forming the stack.
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5,176,828 and 5,597,447 wherein a single manifold is
utilized at one end of each stack of filters and a
plate is positioned at the opposite end of each stack
of filters. Liquid flow paths are provided to assure
that filtrate is not contaminated with 5 either

rete ﬂft%ﬁigtl\%r talfl\ge%gal ﬂcﬂv Hb%ufeglg%ecﬁgdl fed 1111 evs, @géﬁlt S

descr a separate eet asket rraterl al
5,186, 2fsartd HiE4veterein o diezlo nmmfoldtls\nuhmdla‘t ohdsndaasﬁbablne

of filters.to .assyre the desir [iquid, flaqw
Stqq%@cf?ﬁ bl e 1 esiiiuiet 2hib ORI 0 8 SRk HATK of o aise

Llﬁﬁﬂsﬂlo%ff patff aR pﬁ@&laéd | RhiBe hEDB1tRI AR MBS tsmBRRKSith
heet, such as silicone, can 10 be placed agai nst each

ﬂ@@fﬁ%@éﬂgbrﬁhé metal plate to provide desired sealing.

The t al l.a and I as asket S

o o it Bhef Rl Mol Siesite SgR A5t de Sh: B &ty
mhteflali il pbdif¥nddbetwéenthd o6k thbQﬂémﬁ@dsta'ﬁﬂgﬁ‘@&th@H off 16 to

nmodul e. The use of a mani fold adaptor plate having a

asgurp dredesired liguid dlom. cTheraasket shegfuds uses! wiiimanifeld|adaptor
| f
pl%ﬂreg:ggsrl tg Hg II’n%tneﬂ ﬁ)ﬁaté TTlé Pas!oh{eéfc fg‘agkelt g’he%h sﬁélha%l stllugg)%ican

oW pat rou

begplassd aigrihktceaklh y@faceiof thetlh&al plateitol prcﬁrhdaat c&:sﬁlétﬁsdahﬂgll The
| ets of the manifold. In sone |nstances it is

0
m_ﬁfaﬁg pisiaad elpsiomesicrgasiit shpstaase Prowided with Mquid fgpprathsdei on
as? _Iy&sﬂe&rﬁ grfloWoaMtﬁiﬂ Jnlarfr&llﬂﬁe tﬁﬁg ﬁﬂﬁrﬂcﬂ;« $loQdie0f
uids. I'n ition astoner | ayer tends to
sti ckhd wetolie mmmﬁofdﬁdzipm phteaving o kdparate clbsdtamencsteesel y

o G S R Sl RSP
hc?ﬁd Y8l pads thidBgk IR astrh GREN: vdth the qiaufa mfeks%{dnﬁlhtbﬁ

hat can cause cross contam hation of | owi ng I qu ds.
outietsenfdbe m@mfoldmntenest@lcastt@smssﬂﬂ@asie&rm the gasket sheet

&0 e d duri use 0 t hey .t end
IR BRGH 2h Sleh R il R B hkRioe dify B ©
additidng the@lzfstd?ﬁdricqayer 1hRis t§ s?tnﬂtftatﬂ% Shaedld b@sﬂ%ﬁ«eﬁﬁkﬁﬁg
formed of silicone which has relativel y hi

thasadverselxmiffests upterne ard eumpletgicantaciovith thefm@m@ld ﬁa_face
THSSSRRGIGAIEN Koo BEHOPE DRLSRAR S

flewn pathe tHaheah e Erososvhaminaich eiiflowing ligiigds. dauddition
dv rse reaction in the final _  product, particularly
e elastomegic gagigtsare Pwaprsﬁédtd'ueng) HER @ the mogule} they m@
gﬁ;&}g i r
o o O CanBE s B rBa Bl M Y o B0 RRNRRR DR
sepathtecsheet ingermerlydormed oftsilicone asrlndﬂlas mejatieaiy highg and

AR o S e e B
extractables need to either be removed from the fluid before use or to be tested to
ensure they don’t contaminate or otherwise cause an adverse reaction in the final
product, particularly when it is a drug or thergpeutic protein. Lastly, the gasket
sheet being a relatively weak and unsupported structure formed of relatively low
durometer silicone or rubber, it can tear during handling and storage rendering it

useless and they can distort enough to cause an external leak as well.
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2 Accordingly, it would be desirable to provide a
mani fol d adaptor plate which provides satisfactory
sealing without the liquid flow path alignnment or
handl i ng problens of the prior art. 5 SUMWWARY OF THE
| NVENTI ON The present invention provides a manifold
adaphedor@inglyeit SRR bS idkgaBle'td BrdViddH AbGifdIAU8Eptoplate
pol ynmeric Sheet |ayer ang one or two el astoneri
whizh @reviddSsetisthetgryrsealing witbmit dedligiid Howgladsalignineint per mi t
sage,t her rough of liquid feed, filtrate and
h 18%85\%‘3%%&@%?“ 1% ng o? filtrate with either
retentate or feed. When 10 utilizing one el astoneric
layer, it is nolded onto a first surface of the rigid
plate | ayer aft/MMARYWEATHEINVENTIGHY es of each | ayer
so t L und to..a porti f the area on the.
mol y i pisteoh PR ik RETbHER Bwrc! PRI br e eid
plaR!1¥yeeS d solghest sheehdber hdo@BbLAGYO Waktbmelie 1:38R0 Hakk l&er
second surface of the rigid plate. By effectin

ISFeS vk hole WPIShARER It pasRebheredrongh of isgrd freds Bltrate
anWRbuatd A AR @Y dher iRV bERE bl

utdizisg aresalastorharelayergin ésmokied ontoa fist atrface of thetripdd plagi d
| at ayer. By providing.rigid suppart to the |

la ?raagfeiaﬁt@?ﬁgla alf g} 6 hofes o Serhdayssse Hhat fiyis heRnadimoytion of

thg QRdaldnQRE PollyMefiO SRRt burtunBink thdRAES %QJg‘hCihgh&?}ﬁferitc ﬁklleset

esired sealing. I'n an alternative enbadi nent ~ of
thatis eptactrwith the oppesiteomeedond Isenfaref dncerigitlipldte eBy effaetinign

.cont ith a.first f f 20 t igid plate.
PRt iadictisfo T OBt Wom by hofid s
prohRIel withi £Crilgill Suppdrt %DGRE: #ztd MhieNayen 8n® BRUMUARIRIb)E

surface of the rigid plate. The elastoneric |ayers are
dags matimewe ekattyede Herrigith plateglayéro Basprowidingcrigid sepnort toghel

. ..an h I ri.c _sheet . . .Thi s, enbodi nent
R8s BV Qb Biope i AT EEIR PRl bR VG R0
magiddld o effeut Hedikdaealingf i | Inr A dl@fhafive inBoditheRt &MBIL
cadm xture of filtrate 25 with either feed or retentate.
inverdion Byeelagemerdc liye apcitilizerd angdn qewtpetenith 3 firsh syrfaceoér

| i i .of i i i .t D
thg lrigg{ Igl% 1¥¥er F‘lﬁ@ﬁg SOESHa if coxtnja&tsw%}pﬁl% g}iﬂa%gbrltchsg@% 817}%/1%}%3 is.in

neric | ayer I'sS sil1cone-base

- cdndaee withshogcomhappogiteburfaca af ¢a.rigid plate Fheasdgtamertf laydis S

T TR A SN SR
PO AORRENE R R LRE i o,
utiltred té ghatia plaaifeldics addtetieh mbdile to prevent admixture of filtrate
with either feed or retentate. The plate can be used between two devices.

In a further alternative embodiment of this invention, the elastomeric layer
is silicone-based and the polymeric layer is optionally eliminated. In one example
of this embodiment, when the rigid plate is made of steel, preferably stainless
steel, or a plastic to which silicone adheres sﬁch as polysulfones or

polyethersulfones, at least a portion of one side of the rigid plate is coated with

the silicone and the silicone also extends through the holes formed in the rigid
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the silicone and the silicone also extends through the
holes fornmed in the rigid 3 plate to the opposite
face. Alternatively, at |east one entire side or both
sides of the rigid plate (which can be steel or a
plastic to which silicone adheres as well as any other

pm%tt@ Eﬁ@épp%b&%ﬁéé e IRERYiVEL zsiityleefs@Bnet Rirk | §19e dr E(l)tﬁtsﬁl)es are

coat ed silicone wt out t he need
the @igydrplatedwha?mandmdtebh@ asplasticdn evhichyslicona radhctrommlwsll L)

th h d.i.n the rigi |

sl il SeSfER oot o T v mleig e o D wth

siEb@Rtwitlfout Bineed forlthe Fo19MbAE 1a§BDAM aﬂlcomﬁy&g afBoRn@f
the holes of the plate may be filled

o D ORE U EhhOe TeImecin b d Rt fayer. AFuiharelf desied one
C&I@Sgta%ggyr%& Ssﬁ?&tlg‘d@sigdsu”' ciently flexible that they

can e sea of a manifold or filtration

nodulreaniothee embadiiment, ohe bhmofd GixhOhsles 6f the peite iny PE €Viedt
adm xture of filtrate with feed or retentate fl owi ng
bwhﬁrﬁlaﬁtotnl‘\e‘élcﬁﬁﬁ%%llt%l agifas aff]qw dixesten nodul e. Preferably,

P e B i e e e B RS
ofDRAWHINGS oFﬁgratlbnlnsochﬂe msconmtﬁvith teaslasafmdrivesheetrio fpodvent

) f thi
oS Fsh bRl ferar FapHS b Btk f iR dh o

ﬁltﬁﬁsﬂmoqme PFe'f&abl§ ﬂh&;{ Qre%&ﬁ%f%l%%h‘o?ﬁ@tllc é’lhﬁMYn@xfs v(fhlch
portion of t erranlfodadaptor plate 20 of Fig. 2.

haviedow deviels efrexrgbldeed vi ew of an al ternative mani foI d
adaptor plate of this invention. Fig. 5is a partial
cross sectional view of the manifold adaptor of Fig. 4.

Fig. 6 is aREFIDBSERIMIION OF BHE DRAWING'S nodul e
mani fold and the 25 manifold adkgator plate with this

i nvehigi bis andpgmetyiciviqw,ef the magifpldeapparatusiaf this invgntion in
iltration nodule suitable for use with this

I'nvention. Fig. 8 is an expl oded view of the manifold

adapFigr 2 iy @t expifdetl hizvwporhe Manifbldvedaptop platst thidinvention.

filt lc"%t fIS ?sna cgggsusle(gt?onal view of a portion of the manifold adaptor plate

of Fig. 2.

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

Fig. 5 is a partial cross sectional view of the manifold adaptor of Fig. 4.

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

Fig. 7 illustrates the function of a filtration module suitable for use with
this invention.

- Fig. 8 is an exploded view of the manifold adaptor plate of the present

invention and two filtration modules. |

Fig 9 is a partial cross sectional view of an alternative embodiment of the

manifold adaptor plate of the present invention.
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30 Fig 9 is a partial cross sectional view of an

al ternative enbodi nent of the nanifold adaptor plate
of the present invention. 4 Fig 10 and 10A is a parti al
cross sectional view of an alternative enbodi nent of
the mani fold adaptor plate of the present invention.
DES I to Fig.
R T T M AR S P
emblatinent qfithet mawifold adaptonplataof the mesenb@ventsom por at ed
includes a first set of manifold segnments 2 and 4,
connected together; a feed manifold segnent 6 and a
second setprQERIFENONOH SPeaERt EMBEDIMERTSONNECT ed
toget her and nounted on manifold frane 12. The first
set Referringitp dligi 1ségm1rfphd appanathsd wishipdichite mamﬁq»lch

d are

adapleb Rt ot ishberibp 5 B ins ek ST GearEhs: 88 of gihfifald
segmehtsa dnidl 4 b@ir%ctédftd)géthel& Red manifeldespabit Gl Asedbnd e
retentate drain 20 and retentate vent 16 are cz}pped

ofgnanifeld segments § and 10repaneetedfozgther ndynoumged g mantial
fl‘gﬂlé b Ngpd h%t t&LF ﬂ{aﬂfﬁ df Jeg eR@tZI'}mﬁMt E g}dv%%:'dqxnﬁ{]g filt rll?e

retentate drain arat us

 outlet dhtuad & retiqaoate wemm&mmme@fndtsheoﬁmémfodﬂ segmenﬂ'sf&aﬂcbmd

. 15 segnent IS provided with a feed t 22 and
s PR AR el Dodet 19138 pseigntiie E6in 200 P scigntate drain
Z(ﬁélﬁf'?ékﬁfaté Y26 afehﬁﬁpéd"&}rl frTtrRE& "Ale RAGCAN %t S ®

hin the mani fol d " segnents since the 1ncomng f
parmlts rﬁlllmg the tetentéte ffowr math mth lxqmdmmll thotaerd® g deain perﬁ‘ntsan d

th t 8 d.10.. A I it
iy AR Rt e st Gty Rop B’ Y
egﬁ’ﬁﬁﬁ@fs%)rgwdé’d with amekdlillpy2 HRAA fet@itat® oBlIAIBS ﬂé f@émmﬁ:t
plurality of conpression assenblies 28 such

camchavg a dimmesgrienges/bpy that pf iatedesd f¢qdd@ndwwmlgn the @amrﬁold

s R Aol S0 T P B s
aridst gmisthé hcﬁi)ﬁdi séietfwgemritm ahd 10.r At lmalltryuﬂuil@&&ﬁmocan@b
the mani fold segments 2, 4, 8 and 10. Referring to

24 secupedfoqnanifolthaesteatsZd 4ps and B0 by sreqns fa plates 26 and a
PR B Ecn R, 2 L TENG ARDREL 0. nfebbtll
havmgl‘hms Gleﬂleﬂ'@lf[ﬁ@&int tesutdized ralser ghiaytultse The naaifolindaptor

conpo S r .a netal such as,stainless steel,
pRgata e Bof) Pb M YETAR GRREIRRER Betyeer el wodylay 2f
an’d7theH&ﬁlf&'d%g{nﬁh@%és%da%.tW‘? maj or surfaces, 7A and

7B, respective
Referring to F1gs 2 and 3 manifold adaptor plate 11 of this invention

consists of polymeric sheet 13, a rigid plate 19 that can be formed of a
thermosetting resin, reinforced composites such as graphite or carbon composites
or a metal such as stainless steel, Hastolloy metal or aluminum and an elastomeric
layer 17. The rigid plate 19 has two major surfaces, 7A and 7B, respectively. The
polymeric sheet is arranged to be in contact V\‘/ith one major surface of the rigid
plate, in the instance of Figs 2 and 3 with the first major surface 7A while the

elastomeric layer 17 is arranged to be in contact with the other major surface that



10

15

20

25

30

pol yneric sheet is arranged to be in contact with one
maj or surface of the rigid 30 plate, in the instance of
Figs 2 and 3 with the first nmajor surface 7A while the
el astonmeric layer 17 is arranged to be in contact with
the other mpjor surface that 5 is opposite the first

s SRE R The ifk SR D RaRee (T1Tps Dol bl kR ajer
supfaow VEcHaoki nfsrt18] sBancol ebtpetidatesith holes id efticddédied

1§56 S8 nioeh B Bifia 1 hF SRS pERackleyer dactd: 48 e nilsc and

mereglgtreﬁwm@@a{ otht1Y eAfife PRt NGwiald kBfink ik it MAY BY@Way
to ensure proper bonding of the elastomeric |ayef

artdcmtehsnp otoprebomslinggfghe elastomerit dayer toltBe pdlymanid layer.tiack

137 T 8nd L0 B el Wk ol g et A St el
56\fdr RetB@thes Th8 oggémﬁgi‘&%e‘wpl@)bldeé ki @Y HRAdset 8ot Feell Qd1fiéh 50

for filtrate. shown in Fig. 3 which is a close up of
altemeate with dielss 08 fon Gltrate; Assthown in i dgihielhis adose up of thei s
t
oS RRRG e P ehehi G G RR BRI s B £ G} e

lay &xelt7 exeeﬁde ddogpiesach hdleMi8N 60 had @@twmhlp@ot&ks&ﬁis 133hat
Pref er abl(}/]P the mani fol d adaptor. plate IS provided

exterdovenand bind & palymsHs shegt Mn Brefesablys tbe frwélfsldaadep 01 to
plag 117y gg) RL g%ﬁﬁlﬁ)ugﬁld@fl:ﬂaﬂons@l’ W g%éfﬁﬁn fi g‘i"até‘iﬁ L '&PE% can

requir ot her nmeans can used "Instea
hwadgsm bwdts 28 (QFI gd &)y hbwetaxchik it mit ecqaeiied mhd ythef mehet eanlited

G000 2 28 B R Bl D1 ol LS 0l

28‘%&1@%&@0?1‘1&%13&@?1 frbipd1RYQr s are bound to each ot her
when the elastoneric layer 17 is nolded. Optionally,

t h e Bhea@asimcm@labfezywr anslepelyreerimoshdetd! 3t ave tiatchsd sé dwme thef

ity e b eSens BBl Pnet Decelis e B S el 20

op@mnlgt 1Be eRY®McEd Waﬁﬁ c&E5d bHde@ td @k Wingaed sTREAgidpldb e
surface of the rl%| plate against which it is

agappt waish itris @pﬁle%ll S@pﬂ@malﬁerdth@fpommcr@ sheetansieadcof being a X
| f
B ol BE g PORERE Y . PRBEo I ko P

agahistivalch it id@pplesl. Thetsbaltih oradi € ey elhﬁM@éﬁc ﬂiafdriﬁg The

- flexign or conpression. Preferablé it has_a duroneter

elastomermalssiak dass npbnesg deibe Yoy ethir BuiAt shosldshavespme
Ht}ﬁgrq{)m 'nﬂnﬁalln'?ﬁé %?wpt h@e{cﬁ%’gﬁye#’% gid % fl9x1 pn or com ression.

astics, suc yprop ene,
Pietétalitp [tdiay melnsymaémifaronh efout 60 anabauet 60 Shmeme

Suitable materials include but are not limited to thermoplastics, such as
polyethylene, polypropylene, EVA copolymers, alpha olefins and metallocene
copolymers, PFA, MFA, polycafbonate, vinyl copolymers such as PVC,
polyamides such as nylon, polyesters, acrylopitrile-butadienestyrene (ABS),
polysulphone, polyethersulphone, polyarylsulphone, polyphenylsulphone,
polyacrylonitrile, polyvinylidene fluoride (PVDF), and blends thereof,

thermoplastic elastomers which can be formed of styrenic block copolymers,
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copol yners, PFA, MA, polycarbonate, vinyl copol yners

such as PVC, polyam des such as nylon, polyesters,

acrylonitril e-butadi enestyrene (ABS), polysul phone,

pol yet her sul phone, pol yaryl sul phone,

pol yphenyl sul phone, 30 pol yacrylonitrile,
D e B B e Sl Eran
nahgsrsaoh as Badmepeena® pblymer, Kratdn®bthemaksplastic ERSMnsen dnd

ol ypropyl ene and.the |i ke and which are sol d under
D%P%ﬁ’?g® ﬁ%%gers E@f?l\égu@sm fgsméq?stsr such @f glesed coll fgamad r )
uﬁggﬁhé@ etfgirb'berseéial%} RATGAal éf‘%nﬂ%(i&af lex(r) elastomer,

DM fu . thernosets such as closed cell foaned
ur et hanpsfermd dhat dliomeaterialdiet dhermmatlastialor drermyplattet i c. 5

It is preferred that the material b t.her popl astic or
clpHigRH) et PROWEPELE i tEgn e mafht s MRt | 1
injdtgoR Rfi@ng e A daRlbAAdtHefmbMAstick BYEMetREblasticRlREInh @8 have

nol di ng. Additional, thernoplastics and thernoplastic
loavea davelswt sxiapiabled rogleng thevdtesedofroduat clesnerb Exemplaki ng

the filtered pr enpl aky referr
el e p R S B RERE OB PR g BREECE B bt o,
8@availabletirohd AQParéa Blakirger{SyehAGf ake6r] GHig ot peer
Systens, of Akron, Chio or the_ _thernoplastic el astoner

thepmaerpstic elastomar &raton@xrotmedi G27 042 Sty axShorp Ay lepidagss of
avai | .

S O NP, L AEOIES YA 05

thdaneplasyics Inchelalow dengdtgnEnday lowrdehisity) ediaint densitdard igh

densit o] yet hyl ene, pol ypropyl ene and EVA copol yners.
d%ﬁh@@%@léknatn Praplengng Fp\égyﬁélme@heet s include

pol y : : | f one,

o e
palj¢thelgne polyestay ipolysulfére, polkanidecmretd aetydici palystuienabl e

igid.layers jnc tal nl ess s; |, steel,. m num
PERE el kiwl BryHDRe RuBting ot iz 1R BRRdRony
stSi‘ﬁ[H@Q§tleé1,e§cee19dlﬁrﬂiﬂuhﬁ/pﬁ@xﬁ?iéfoﬁﬂﬂ@é}ﬁrhéﬁll?ea-fdrﬂﬂa@eﬂ?deged

plastic, glass 20 or fiber filléd plastic or the |ike.
carRbgrdenaxp gomposifegsgraphitelapoBy cemposites.aigidmoldedrmdastit oglass

a r ate 9.0f.this invention includes two
Orzjiclj%eg?lglﬁ%ﬂaéﬁ?%ftg?ilki‘7 and 41, polyneric sheet 13 and

ri gi Refegiriite Figs. 4 hhe 5pokvitemhtvehesifold ddaptoranite 9 lthis
since the elastomeric layers 17 and 41 bind to each

ingeion ineipeesgryoreastamarisdargs 15endtb pobymerisshegt g rigid
plg&l M8 e polymeric sheet 13 is optional since the elastomeric layers 17 and

41 bind to each other through the holes 48, 50 and 56. The optional polymeric
sheet can be positioned on both surfaces 7A and 7B of rigid plate 19 as well as on
only one surface 7A of plate 19 as shown in Fig. 4. Like reference numbers in
Figs. 4 and 5 refer to like elements of Figs. 2 and 3. As shown in Fig. 5,
elastomeric layef 41 coats polymeric sheet 13 and elastomeric layer 17 coats
polymeric sheet 13. In addition, elastomeric layers 17 and 41 are bound to each
other within holes 50 as well as within holes 48 and 56. This embodiment of this

invention provides two gasket sealing surfaces. The sealing surfaces on the
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25 sheet can be positioned on both surfaces 7A and 7B
of rigid plate 19 as well as on only one surface 7A of
plate 19 as shown in Fig. 4. Like reference nunbers in
Figs. 4 and 5 refer to like elements of Figs. 2 and 3.
As shown in Fig. 5, elastonmeric |ayer 41 coats

! | '
eleQ+ME?ﬁf élﬁfﬁ%%g‘%%l b3t gyeg 433Fi%n?f 61‘:clah %%fokg %I‘Bﬁggﬁns

polynmeric s ition, elas yers 17
(pmtmsibhsdﬁ,eFlgdetb each 30 ot her within hoI es 50 as

N t hi | 38 di ment of thi
v eRiEetiedp ol det Top Tt welligr e Fiaaliel adfper " ©

plaR VNP i BAEACIS YeRRibbA eA?ﬁl&h@&{ E1BREALCT0SY b RESTedIRIWES
flat (layer 41, Fig. 4) or can conprise protrusions

mapfad segmant s 26d pla;teg%S Manifeld ssgm@éﬁé ns proyided withgiquéd a

ol GRS AT Pl Gfpen

5 1einemaa§ a plrdlisy pofeed imaeﬂedaeBMﬁ@ a pﬁlrﬂlﬂly ioff edtehtste@Eet 51
and plate 55. Manifold segnment 51 is provided with

mr«%mﬁl%d Qg sgt of A tratejquilptmeans #8|is provided op@ny gnéﬁﬁthe
0L )T oo RS TR AR a3 o PSS
the eppositaerad ofitnhrifold segnent36. Thaéiltsate ootﬂetfmdahs 28 iero?o ut |l et
COBBGHEHE B e T8 43 Y HTRS ORIt Pk B PO Al
fi8tel sutlef ﬁ&%ﬂeﬁ @Fhe JthHs he a?é’@Péé&@wﬁﬁﬁ p@ﬁnﬁ@ﬁlﬁfa@  flow

segnent . I'trate outlet neans are connect ed
thtmtlfromglr\ahlba zomdmg saggmgaafdl t?lﬁrab;scfelen (rrcmshowmhdw the pathks

(S FGASRAREE o it FhelFaaafE e

hdl&efeivhicR YemiAidag Wide® fééti nﬂetsrﬁgeﬁis@g aﬁﬁ halefs ish bytadte
screen (not shown) into the E‘at S pi cal lf\j/)l about

commownwe @flthzﬁltrﬁt@wuthdéearwﬁé he maatfpkdradﬁp@up@te? (Fig.

2) B3R RS e TRl oo o T
th@ll{irbpér seEipss 2fectdh@hithpiréveht adﬂﬂ}ﬁlhﬂf ofFﬂlﬁ&t@ with difheffeed
is positioned so that the elastoneric |ayer 17

orcr)éwmaeet Aniean ibFig. ddberfilrateagide §2 of hedilisr byer Skhkayingg i s
m@ghfsﬁ)%e‘?g é@h&ﬁa&&ﬁ&%ftﬁ %sae%;% ur"[%e?fltrét,__d tsre&%lgntv’?()t 1|§ also

or retenta seen
prbvided aith I@Iedé65ﬂndﬁ cdrhmuhichtesvith meatatéauttmmeags 28) Tesh

IS RO B S8 Cézf@tpgﬁrrfgqesﬂzﬂhepf BR T thol es 56
ETA?@G%%‘@“?%%‘”Z&W@%%@ oML POMALRS aTHERE sger 12
filtgrllgyeat2 orretenthtd spagér. 60 and a filter layer 62 with a second filtrate
spacer 54 (not shown) and which can contact paths 46. The liquid feed
represented by arrow 58 passes through holes 48 in layer 62 into spacer 60. A
portion of the liquid passes through spacer 60, as represented by arrow 64 and
through filter 52 as represented by arrow 66. The remaining portion of the
ihcoming liquid passes upwardly as represenfed by arrow 68, through holes 48 in

filtrate spacer 54 and into the next adjacent filtration module (not shown) wherein

it proceeds as described above with reference to filtration module 70. The filtrate
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Referring to Fig. 7, the filtration nodule 70 incl udes
a filtrate spacer 54, a filter layer 52, a retentate
spacer 60 and a filter layer 62 with a second filtrate
25 spacer 54 (not shown) and which can contact paths
46. The liquid feed represented by arrow 58 passes
I rtion
P o o e e PR o 7L P
tobwprdafitate cﬁnleamdanstilﬂr(&g; 16).f The meterfbite psssesqmrmeﬂlbetdteby

RN LG e Ry L
mBHse% (#fh. Nin3Dditdckibh at ﬁlo%ﬁﬁ@}eﬁrrcg‘\é 78NGhi Biteatd sts&eﬁﬁo

adjacent” filtration nodul e (‘'not shown) wherein it
hqlentte gtiwvas4@@stet means A dlig. ﬁb towardfibratmnauletso/7 and 79.

ses into hol es

Tl%eoregerﬁlgattég%ggsog{orﬁlggﬁ {ep éEtaP%h geniaﬁ%%ﬂ%yar rows 71 and
72 A9¥Ryveh iniHigr Btiee MlablolblateR (Eig 2 i§ pbdtioe beti®n two
retentate passes across retentate spacer 60 as shown

fikyption mogsles fFiank) soshaticlastogerisdayes 43 @né algstoperie davist 47 e
I Fig. 6) in a direction as, shown by
prg?@o%eﬁgﬁ%@nﬁﬁ'r ate passes into 5 holes 28, grooves

46, Eefefr&tg to@agssl, Ban(Fl, the ignifoddhappardtud 1 waich wilizéeths 77
t at e passes through holes_ 26 and to

ma@%éﬁ fdantor, d?j't‘t?f 3:1 %gihls RyeRliIg utiHzed g5 fodows: i Ehesligipd dred
toﬁJegilFerecﬁ ﬂaF Ll 1nt6)feédsml%9§2([1j1§ gqngq(*’l\ﬁc?ﬁlét"?@ (Fff'. g}ﬁ dlﬂt){lﬁp

so that tomer
feed aﬂd:tomuns 63,| th;oelgh fé&ed ipletpA8dmdttheugle ﬁltram(gnﬁmrrmtld Hhto 10

R f 1, 6 7, th f ol.d t 1
SRAeHeEA 1 DUt P e Rl ot BYepedCua GOk i s
mbaM@m(n Qmough Hlkd 56 %ﬁ&oagh holkd @@\@nd thigy Io%bpk; I e@fratd B
| ter ed passes into feed inlet 22(Fig. 1), into

remoqu ﬁomﬁlénatlmm@ﬁulgs 7@ yhrowgir mles50, Alond paths 46 ane dneuds,
otg:{s ed inlets 48 and through filtration nodule 70
4 te feed into filtrate and retentate.

Ret elﬁtaaﬁaﬁhbﬁalfeﬁ{mwe dmbb@ifeht bf thixtihGshtibh, tHE dlabferi0 layer
t hrough hal es 56, through holes 26 and through out | et

isgilicoms-based gad the polymesicdgysriispptiqnatly gliméngtede upresexppiple

4 t
of s ERaBR s SR IPoRRICS Do B0 of BICHEL 1P bELS
rigid \péané 1 @is cohted etithsthe silicom: lapare04 ahg tisd dilicone ¢ayeasedl and

e3P i A e £

IGSS(ﬂStBe AgRYidtk 200 B ordPLoSHAR tHeRai onHdth sides of the plate 100.

Alternatively, one may coat one side, both sides or the entire plate 100 if desired.

As silicone adheres to steel and some plastics such as polysulfone and
polyethersulfone, the use of a polymeric sheet is not required with this
embodiment, although if one wishes, one can do so. Additionally, as the silicone
will in those instances adhere to the plate surface, the entire surface does not need
to be fully encapsulated just those portions forming the seal or being exposed to

the process stream, although the entire surface may be encapsulated if so desired.
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rigid plate 100 is coated with the silicone | ayer 104
and the silicone |layer 104 extends through the holes
106 fornmed in the rigid plate 100 to the opposite face
108 of the rigid plate 100 in order to formthe seals
on both sides of the plate 100. Alternatively, one may
coat : [
Goai Paeoehtihoegfi WaEh AR ork 0B S Byl A fhertld the
plpleastfacs osemmby asnmp eysphiflate eheaentire plateyiatshmoaeibddrety; t he

use, of a | yneric eet. is not required with this
RS BEFHERR TR RS Slighie TRLHRE [Ridd BEPE co.
ARSEbfiveP Rk ¥an AffdcB Grefi thé pRRSUrMEd buchRs WiSSadntséances
adhere to the plate surface, the entire surface does

oxidationas @n adlering agentl ty enhanap thel asthesion ofthe sitissre foche plates
form ng the seal or, bei xposed to 30 the process
OrsWé%ar}ﬁ%Sgﬁer%ojwe?%]eaygn(ﬁg?ré e@lj’i’f’%%e may be encapsul at ed
i f swhdeabihg dtainléhs kieel, BagiCulafls BAGK Stirldss WRECH Jthe
silicone does not naturally adhere to the plate
staiplephttec] geadles payhen W&ﬁﬁrﬁ’iﬁﬁ%@%ﬁf@bwoﬁﬁtﬁaﬁ @epl ate in
L | at i |.d..t he
scBlyn0R% B4 cbfact, oftRs b FREPERLL bR e APl
supfacescafnhestigitadae .t Tiva onlyhthe pleat e/hivilirfbae ehessealin alse istebn

plasma_or 5 oxjdation or a dhering agent.  to enhance
sl axfhe bplghand &ﬁ@@?%ﬂ%ﬁ?lss ph e ithar sidedieed fcberpy
cddsq winema}hpgL i ¢ | ayer described above. Wen using

stainless steel, particularly 316L stainless steel or
ot heAlterpatavaly, both sidesalf tiy kgid plate cavhiencoatidngith silcone

astics scri bed ahoye that ,are. acceptable fqr fluid
i S eef 5 BEYRBC tob AR aiicofs laps Ap L d” 519
otfér thigh theWIdsABRBe P thOBgld [htd IRkt ThisHHAPLOMeY Wille
areas which formthe seal 'in the 'system ds well as the
sterd (Hainkepsion o), plestic err commpsittiggidatlatss amdeseribedireviosslyldt
coated with

d h ili . Al i l
P gyt fusb e sFO T Mihesiat B¢ dstrac ¥y SubBHI thf Hlota

- plafelonG@in@rfavdst hout the need for the polyneric |ayer and

the silicone |layers are bound to each 15 other through

t he Woileg pobimasiy layeriieotiegded ipthase embgdimentshilve toeythere
the S @b sttt tifd ﬁﬁé&m@% ?{e'yeﬁ&%g %at&?%g %f tBle ?iéﬁ Oﬁaﬁ% lor tl‘fe

conposite rigid plates as described previously. It may

encapsiation of tHehdate \womam jbe usalif teded odif thé nthegial eflthe rigihy
encapsul ate the ri surfaces. Wile a

id_ plate on all .

Plais s et Seel. 0y ape ot thselehisd alaatiss lepsiibed M) ment s, due

to edfil8le silicones include but are not limited to room temperature curable
silicones, platinum cured silicones, light cured silicones, moitures cured silicones
or heat cured silicones. An example of a suitable silicone useful in the present
invention is a platinum cured silicone available from a number of suppliers such
as Dow Corning Corporation (Silastic® silicone).

In a further embodiment of any the }embodiments mentioned above, one

can block or close off one or more of the holes in the plate with the elastomeric

material to form a flow diverter. Generally, all the holes of at least one type (feed,

retentate or permeate) or all holes (feed, permeate and retentate if used) are

10
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20 the adhesion of the silicone to the sel ected
materials of the rigid plate or the encapsulation of
the plate, it may be used if desired or if the materi al
of the rigid plate is not a steel, or one of the

sel ected plastics described above. Suitable silicones

. |
blbaféldu Hford iﬁef Sly[‘ﬂ{e Hoigsf &4 btl&ckEéP g‘ﬁl EH% meﬂ% Witk daF%lﬁ}?lee

cones, tirhum cured silicone
ofsaldtsatmmwsqr sm'lmonel nederal sticent toqoerest 1i@bd dlowhtbatugbut: ed
silicones nP f.a SU|tabIer|I| 8ne useful in
Che. BruemboRimeaor bR Sesigd. oY shormimEaghte 40ome et

p(ﬁc)éﬁbllléﬁl{e@t f 12060 & fifv FaRr seffagUpn! dﬁrrfglé Hrabs 185 43a\the
Corporation (Silastic(r) silicone). In a further

eles’t@ndmmnterlek 1éﬁynﬁhﬁﬁtb¢mn@ommfase rbhandersendagthequgbne
oS PR 1761 ryelafSpoftione o Yo TR LY o iGn B BRletT i By,

TEY MB6iR bf clegib/iedt naterRl hsddhe suratRat ©ffilPthe hORES) 198@ndYPE
(feed, retentate or perneate) or all holes (feed,

rep@rnb@@@abkcp massing Avid fram qaemmosserfaced 15[te SiectherNdde
pref §'hﬁfé} on% Qﬁn P&I tﬁé §%1c&{e en%o%?ljﬁgﬁj[ Vp ﬂloﬁ.l't LW}/ﬁlgﬁgn
with a vo or €11 cone

sheeif fdcbleck t}tedlota(guﬁ amlmnlajunadméf @mttshd_sm)gh it. In one

mbodi t of thi d h 10
o ool 811 e O RBR IS ORI P46 e
si. ‘}Iy &Ecmg‘t'ﬁe& bk ﬁo@l A&t 20 otﬂb%sf’at & Jt‘%ﬁf?s% é&caﬁ@ﬁse rial

he other major surface 113 an ext endi ng
whd:ne dncgﬁhow ushte He@il‘ea(m}d Tiopdlpmeniesteaty1 22 (6 nsddy dodsligavef

th t t the .h h L
hQPE PR ars atrhedl B dysie PIaRIoD BY e of dhg slpqiomnte
mﬁféh@l(% ihhBd aRfind HRNHREs 124 ih Meedel 12201A RaRSE BYef 128 €

fromone major surface 111 to the other 113. Simlarly

fopmed emhelpppositectaes ¢f the plateelAfosihae heeneserthed abaye.

poly 10 sheet bl ock, the simlar
oy iy S oD i) i el el ol o B
stesfedi covatjuitihediead oftthe lﬁ‘teado@remdirfg to $haWhete diashdaed
as a flow diverter and Eas no hol es at |east at those
shogkdhave heen qittbe entira @late diesizediip agemianragnney(notplown).
pol ymeric sheet 122 (if used) does have holes 124 and
is attached to the diverter plate 120 by the use of the
el astonmeric 15 material 126 in and around the holes 124
in the sheet 122. A sealing layer 128 is fornmed on the
opposite face of the plate 120 as has been descri bed
above. Simlarly one can use the silicone enbodi nent
wi t hout any pol ymeric
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sheet and cover just the areas of the plate

corresponding to the where the holes should have been

or the entire plate if desired in a simlar manner (not

shown). 11 CLAIMS What is clainmed: 5 1. A manifold

adaptor plate having a plurality of |iquid pathways

therethrough to effect passage of a liquid feed, a

filtrate and a retentate conprising an el astoneric

| ayer, an internedi ate KIgiIM3 ayer and a polyneric
heet .sa(il.d el astoneric | ayer being bound to said
TVr?E”inE * sheet through said |iquid pathways. 10 2. A

mani fol d adaptor plate having a plurality of liquid

pat hways therethrough to effect passage of a |iquid

f eed]. 2A fianifpldtadaptodplater levingt aapleraliGoofiliqusd paghways r st

el astoneric | ayer, i nternedj.at.e rigid. |layer.in

cont actngeEr R B rapgs BT iRk ateath PurtRics Briave

| ayer, @mipriginglahladtohferici 1hydr, AOIEMREdiateSHee layBeiniREN

said first elastoneric |layer and said rigid "|ayer, a

second helymserinbieetesdidglastomerindpyspbeing benmsidp gaidipodymeric

el asto ' . t-hr. d liquid pathways and

opti ona Féﬁ%mg@%:lgﬁ%hg%@&gn%ﬁagg' sheet positioned between

sai d second el astoneric |layer and said rigid |ayer. 20
3. The mani fold adaptor plate of Claim1 wherein said

el astorferiagiipldadaptor plaicdiaving & plaralisy eiwbpathweys
el ast QQE&rethfdlou hhE eﬁ@&gofa%ﬁlg% ?ﬁ?gﬁlﬁg é@fdg% %ét?fft? S Prehntate

wher ei n sal ol ymeri rom
pol ypr apyipeisimg aSirsfidiastornerid layet, adapdroredipteatigidddyeCimi m 1

21 NS eSSt S S S Sy o

\Q?:relei. rﬁfg%lﬁﬂl&ﬁ@sﬂe%wée% sal OB adi6: AR S Ta§eUrndSid rigid
layer, a second elastomeric layer being bound to said first elastomeric
layer through said liquid pathways and optionally a second polymeric
sheet positioned between said second elastomeric layer and said rigid

layer.

3. The manifold adaptor plate of Claim 1 wherein said elastomeric layer

_ is formed from a thermoplastic elastomer.

4. The manifold adaptor plate of Claim 1 wherein said polymeric sheet is
formed from polypropylene.

5. The manifold adaptor plate of Claim 1 wherein said rigid layer is

formed from stainless steel.

6. The manifold adaptor plate of Claim 4 wherein the rigid layer is

formed from stainless steel.

12
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7. A manifold adaptor plate having a plurality of
liquid pathways therethrough to effect passage of a
liquid feed, a filtrate and a retentate conprising an
el astoneric layer, an internediate rigid |ayer having a
5 first and a second major surface forned on opposite
sides of the rigid |ayer and a polyneric sheet, said
el astonmeric |ayer being in contact wth the first

maj o7. SAinfaaifeldcilaptbeplatediasing] aaplaratindoftlivmidppdthweyd c

sheet ei ip coptact with the second jor surface
of the tﬁqr ﬁ'ﬁgouggﬂé? sf}amassea%oa Q@tl@ i%ﬁﬂa ?niaeﬁt@tate
bound [ I ot tant; i i e
ot haey PR R8 ARG arliBloH a3l 10 vt £
wher ei firstaind askesidangpi surfaay formeid onfopposiw sideswf the rigid

thernopl asti¢ elastoner. .15.9.. The i fql d adapt or
ol at o QPSeery APoRTIsEr ansrt R F R g i cgniaet
for med wikiDihe BR4t YA SN0k RBEof the rigidlatldRAl 1R sbipdad Seet
plate of Claim2 wherein said rigid layer is forned

f r om stbginglin sentgetawith thegecond majer svslares of the sigidoplate apfl

The matty OroRbREr i L RS s EPlmletendle F8 Ll

second ligdfd pitlasdyeneric | ayer is silicone. 13. A
mani fol d adaptor plate having a plurality of liquid
pat hways therethrough to effect passage of a |iquid

feedg. arlfgidﬁrﬁﬂ&acf’aﬁ@éfblét%{e@ y) wl‘Ee‘P&H\rls\%i ie@ﬁto%nﬁié:l l%e‘i‘”e

| ayer and an inter rate rirgid | ayer erernt

si | i conefdrageé fronsa flermeglasiic eddstdmeast one side of the
internmediate rigid 13 layer and said silicone |layer is
bound to said internediate rigid | ayer and extends

throgg hrté%aqlifoilcﬂwaﬁto??Hﬂé\@ﬁ@}airﬁé-WH&§n RhiARIyherfd Bkdpid 3

further conprising a I cone layer forned on a second
si de offotnhesl froth eohypdopglameri gid 1 ayer. 5 15. The plate
of claim 13 further conprising a silicone |ayer forned
on a

10. The manifold adaptor plate of Claim 2 wherein said rigid layer is

formed from stainless steel.

11. The manifold adapter of claim 1 wherein the elastomeric layer is

silicone.

12. The manifold adapter of claim 2 wherein the first and second

elastomeric layer is silicone.

13. A manifold adaptor plate having a plurality of liquid pathways
therethrough to effect passage of a liquid feed, a filtrate and a retentate
comprising a silicone layer and an intermediate rigid layer wherein the

silicone layer is formed on at least one side of the intermediate rigid

13
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second side of the internediate rigid [ayer so as to
encapsul ate the rigid plate. 16. The plate of claim 13
wherein the rigid plate is made of a material selected
fromthe group consisting of steel, polysulfones and 10
pol yet hersul fones. 17. The plate of claim 13 wherein

the rigi LS - JYB. f. ' S - . .
pllate opverRaPid e liay s BhildlhRas ipkffdue i b8
pol ysulahdeetendsltBroufhaaidl 1@l pdthwhysi m 13 wherein the

rigi ate is_.made of ol yet hersul fone. 15 20. The
pl at 24-311@6 Vaif (i A8 Fafir CHEPEG & SHigoRElast féﬂmﬂ i
suff i cigefiindtsRie FHIRSTtPhbdBRG 8 1470 © of the liquid

pat hways. 21. The manifold adaptor of claim1l wherein

t he &j.athopleteiaf claapdd fughafcomprivimgursli®uné fayer forned on a

cl ose off qgne, or..nore of .the.l.iqui d pathways. 22..The
e f ot aeatt B e g Bens bl C SR WRE B 't he
first apgdplf. second el astoneric layers is of a volune

sufficient to close off one or nore of the liquid
pat hitaylde plage of claim 13 wherein the rigid plate is made of a material

selected from the group consisting of steel, polysulfones and
polyethersulfones.

17. The plate of claim 13 wherein the rigid plate is made of stainless steel.

18. The plate of claim 13 wherein the rigid plate is made of polysulfone.

19. The plate of claim 13 wherein the rigid plate is made of
polyethersulfone.

20. The plate of claim 13 wherein the silicone is of a volume sufficient to
close off one or more of the liquid pathways.

21. The manifold adaptor of claim 1 wherein the elastomeric layer is of a
volume sufficient to close off one or more of the liquid pathways.

22. The manifold adaptor of claim 2 wherein at least one of the first and
second elastomeric layers is of a volume sufficient to close off one or

more of the liquid pathways.
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