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METHOD FOR THE MANUFACTURE 5 OF A COWCSI TE FI LTER
PLATE Cross-Reference Rel ated Applications This
application is a Continuation-in-Part application of
U S. Application No.: 10 10/870,802, filed on June
17, 2004, the entire contents incorporated herewth.
Field The present invention is directed, in general,
to met hodol ogi es for nmaking conposite filter plates,
and in particular, to a nethod for making a
substantial 'y MEIHOD FORITHE MANUFRACTUREI Si ng a

t hernopl astic fr filirati rial, the
filtration mat epﬁglecég‘%r%%ll‘tr@etﬁggﬁigsai d frane
fixedly, yet under reduced exposure to nechani cal
stress. Backgr und Filter ar.e vel I known. The
varied struct ur 58%(‘3”8%5&8%&%% atlopunctl ons: 20

t hereof are vast The basic format -- i.e., a

conf | gurgfd %Il&@@%'ﬁ@&ﬁn%@ﬁ-‘rﬁiﬂrﬂ aipl.aénairl Ui hbigdtioR No.:
rial |ncor ora ter

u

10F Bk 100 F P anhdierine fadny sdieoredt ool y i ¢

the construction of, for exarrpl e, filter presses,

normal flow filter disks Figd ectrodei oni zation

devices, nmultiwell plates, and t angenti al

filtrati D eesant sxentiof iefiresisdy Bnggnaish o MWSB‘B?'B@ fqg fnaking
corﬁ;ﬂj’snéfﬁ!tétlf)laté& Wihtd rgparticulag to @ hrtr@e for triwking ialstibsadritialty flalfter plate
corﬁ?rﬁrplt gntglgra SolgragtbcP fr]éréer(]teégnﬁ% 81}%@0% R\%Feﬁgleqhtﬁ E t%%n material being
emperded i sgit ftﬁmetfhedlxo u@teﬂdqrh@uﬁ@bwsw%wfme&h@vw wresgphi | e

such met hodol ogi es continue to be used with good

results, for certain ap |cat| ns, the well-docunented

post-formation, pre- cu nS| onal instabilities

of many Elttmrptatqslmwlldmnm eTrheaflalsed(%rugureS shrlicatiangednddenstions
theldY Sre@fst. *#rﬁlé PsRAgRE: 1 né.! H%}ﬁl urgfbntdaﬁlpﬁélﬁgl&bstﬁﬁbll ﬂat filtration

Integrity of 1 ncorporated i on

maég{lgh#ﬁcy%por%gd prghin helq by aj ?LB?{ t%p@eleséln%fa@e\ﬂgk - has been used
widefyC @1 3¢ ado@structionobf, afot yexemelegifitere pedsdso remad| dowi fiter disks,

elegt‘?oso%l?H%t%ﬂ de\{&e‘é' ﬂulﬁf&% da"?és J Qﬁhsta.( Eéqﬂcﬂﬁuﬁélﬂma@wéle@

ar mmceu e ar at OnS even
st r uct ur dndepeenypntiang ar?ﬂ@fiolag'swf @9%%%'n9 Flesr rﬁ%‘ﬁﬂSa@F figration
matdrRNBVeHek flx&)\bemwrf)or&tb@fetthdrIs\tﬁﬂtaﬁé’bdsly tof BPAEAdyaneoasly with the

oG FThe bl RFRAR Y R A A b BAFEI ol 0 o0
userhvith igadds resa@ ifas cetiain @asleatallns othey vyet- dpmteﬁm%yfowaélﬁe pre-

cutflr%rc{m&r?ﬂonglaﬁbta%ﬁméy &%ﬁ?tkﬁ%la%ﬁd’ﬁét@néﬁ leU tsUFidage) can have an
ont or ons

uninieRded ig Iurlgpce (?nhtF &ict[ugel Bpe%gv é)ﬁmgorp%gtﬁé |l%f'lzft|optnbe\xer|ﬁ£?%r example

if the filtrationi mmterraetq‘ weoineaspncated isf of Leetype sngingeted du ghable high resolutlon
fluﬁes%g%}g{ L‘?Jh é&dé! SlnWp@\arn?a%gutfcgdﬂuﬁd']séplafatlons) even a sllght

ernoplastic raw materials -- suc ch a
str@qttaglqurmseﬁorpeﬁ Werrfows'ﬁ@d%?fweg'asﬂc EABHOMe LY T SR Ived and
terBptas Y, addini dlm pebniENriaoceptablt taOistrudtyralt nhtegmg ko sidid fritratiet meterial.

Ceatglq tr%:eli'lrrnl) r]gstlf.‘, ‘?EHI?: F\a{engg @tué e ?néé @i'tf?la ﬂ(??raf# tf&fpnats can

“escal at1 ng pus
prcmqgg mesﬁ\/er@eﬁtruq:twgbgqnfqytlogs tdgtiRg eging dhag éﬂq ga,lctural and functional

mteﬂit)ﬁd?‘é\?*fl{% RbHR Atk t&\(éteHél% rot trﬁ}ﬁurf‘eqﬁ)hﬁsrl]@ﬁ m?mbes _rll_novat ive
er mo rohi bitive e
in mans ?ﬂg’f‘grhcg%na%%%% ?ﬂp%%efyh%nawgﬁﬁ bi'e¥o Qey‘*‘@r‘“@m of

tharineplasiki ray oftedals poswbh east glass-Eter molymernsomeesitss andhat retain
sugﬁé{r{tlgletﬁmensmnal stability throughout formation and curing, such innovative materials

are often costly. In light of the escalating push in the pharmaceutical industry
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5 Need thus exists for an alternative nethod for
meki ng substantially flat filter plates, wherein
filtration material can be enbedded or otherw se
incorporated within a thernoplastic frane securely,
but with | ess exposure to the dinmensional

towiarﬂ§ts@kﬂallddt toRspostblet Manufadieenmd asits of rsavh mabetivalthanselastic

mathaIs canrge d)r Pﬁ{h afF%g 8!390INWS¥ancésn e50%§r99£]§/%n£\%ﬂ$g‘§f r use in

t he esent i nvention provides,
the mkm@efmhﬂpa$ablea’l|tr?é9mwma$ntw& deyices-substantial ly fl at

filter FNe@H %L@‘Hﬂéfsl foi é}galﬁbrr&z\lﬂ%hﬁfhbd &r Inyaking 8tibstantially flat filter

po ame W subst ant i lat ...
st VPO sk Bar PR e, Bt BPRAR Btdndorkip@iyitnin 2
theivplasiet feamiez egbutsly, |butswuhela@sce>tﬁ>oexp¢@theeilmnsm@ ipstabiligies of the
the%%%&ﬁc%w%%tén@@s@&%%rﬁﬁsam' cal 15 stresses
resultant of thernoplastic frame formati on and curi ng.
The nethod, in particular, commences with the
formation from a ther rmpSuasmiany pol ymer (or precursor

ther eof )In % slpmfe(?&‘h%reﬁr)ver aﬂd J’?Iﬁ)errtnb% Qita p"éggnt mventlon prov1des in

substanti a er nop | astic fr
gerferghst Mgt |ffefrf“ﬁmﬂ Fgubstpnf ﬂ‘Méﬁat 15 |Pﬁf?e?%ﬂ”§'“9j ?SSHP%IE'E@”V flat
theh\%@eu@ﬁoumrarahhamm susbtbitailendt fitephbtedan deatedftedlyahéreindthe

meﬁﬁl dhasréfI esrltzacF yy %l ce!i gpﬁ%urleto ﬂ@ér%a'te?ihl tJ) fhe adv rse mechanical

anar lon Wthin sa
StrQSh@rrnmbtla@tSJI‘ thgrnfqp g@frméor@@p@}arw,qugqg portion is

r ender edTr%Uﬁb?ﬁcﬁinhlp@}tlkMar éﬂnﬂﬁé}ﬁ:bQWﬁH thé’fo‘ﬁrﬁﬁblh i&omfaCthermoplastlc
examnp a

polym?rt(gr prﬁgtr%qr%éﬁre fapH)élHer QLP%rgorh%q e ul amttall%fl I R moplastic
frapeyr thp hoestea | first - milrtwplrmed dneidge. pqﬁphgally;dlsp[ah@ ledlgrejof more than

sufﬁ&&ﬁ’ ngtip QﬁJ \MQ{P\ t9f'10|d §§H gub%%ﬁéll?'ﬂﬁﬂ fﬁilerl Mat&ﬂ’é@fﬂ@ﬁﬂtﬁﬁlbllyccoplanar

A eos'tT'ng g Je c? bstantiall
re'i‘tﬁ@r"ﬁ%lﬁl $aiq |”l?r'ﬁ?ﬂl"’ifﬁ%lfra'(“8r b QUiEE 965t p?rﬂ%r} @oﬁ‘ grd substantially
dimsngibhdlie dtadlee s egdmsaibg durme The elesid esubdtdngialpSlatl filesp | neater@l is

thetnesg&gd u;%cﬂesra%qx?e‘?‘ gg@%%y ?‘}édla\r’ceg %'&Bé ?Hapyg thce%r%r sectond portion of

I'XI ng Sal seat ed
salﬁagt@pqagtpally nthgrngel@sth frapg iy fﬁmqqc|bk5aqiep8%ﬁ|rygcfheoﬁar{1?]eor similar

thdﬂﬁ@fﬁ%ﬂ& pbl@MSﬂYerﬂeduEtopE@Véo@emaum&adasf of sdithénner peripherally-
dlsglageéit Igﬁg{ ugr%r%yfﬁu %Star%tgla ytagotmp?ﬁtln%/ ||d6“1er;noé>lgs?{: fr@ln@ta%d f§d?1'gdsa|d
seatetbitenmateddl inplédeat t her m)pl astic f r ame w t h

f’ﬁbSt ant j @ b Yorifdigh oisjé&tto@ﬁher@tfeﬁin% ﬁivehrﬁlelatt(ﬁﬂrofnﬂé(adhé‘thocﬁfbr the

erein. ect. of t r nvent 1 on

B oA i Sl el 575 g0 B8N
sulsstepsialgnfidt ahérnoplestic fFaniet evith plubstantietyrfiati Bienaterial seated fixedly
thedfpstantial ly flat thernoplastic frame with

substantially flat filter material seated fdl edle¥
t herein, It\ish epeiher igcH ok theskresant é"vpg,tlomtgtprow e a method for the

metnbabtmp&)fa@tsmusta‘nralgrmat Sitek @latee dorhprisiy d edstantalp fistehameatpstic

frame%\ﬂﬁ ’sutfs‘tjan IQ@ fl\géﬁlfhtgrh‘nact?ﬂaqi éa'lﬂ%s(&gg]t h@leLny whgfgln fsglatsugs'telnilﬁry flat

I"ncor pora
thqnme@@ﬂ@ friameemﬁorw ip @t |ppsh Wl eeraraii staRsd d¥riHe V\thr?é Sa'd Substa”t'a“y

flamg%ﬁsﬁdﬂrs%c@fpo%t&l]bst antially flat fil ter pI ate

conpri si st.an ly fl a her | ast

Mt sunlonApTar P of e pee dPETP Qiecs e ey e
mankfecteienof aviselrstaniially Hiatl filn pitegenerising o smstantually flat thermoplastic
fraH%Q/\ﬁtm%s?a?ﬂlélﬁl it fﬁgfem%térlafl Qéd[@ﬁflx@fily ﬂfere'wfs @ﬁéreﬁﬂé@d substantlally flat

feren nmopl asti c n at |lea

IR (8PBIR CATHE C Shlarsited g@ﬁ%‘ hemgpele AT ot feas
tws diffdrent st sapiaraad bigpd, lamtl durihg ehichresbidrsubdtaritiglly flat filter material is
indoPfoRROr ated. 2
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It is another object of the present-invention to
provide a nethod for the manufacture of substantially
flat filter plate conprising a substantially flat
thernoplastic frane having fixedly enbedded therein a
substantially flat, but conparatively thick, filter

pﬁCket It & WRSHeRidbjes@bdink i grds8ht ma&k.eﬁ t&@l‘ﬂ\)fdbsee&eﬂ%ﬂ eor the
an on mat er.

maagjaggfz og?db?%gtﬁaﬂ? h%t éih%rtpf%%%ompnaﬂg ? Subsﬁaghala?IatotFnermoplastlc frame
hasnghttealn teineetgedf thereinf 4 kukstantighly diete busg?rrdoafatwhelthlqm fites packet,
th%ln%rngo W%a&@f Wls@s H%r@?h%ﬁ l%né’\@%r%\‘ ftef mbiegs). materi al

her nopl asti ¢ rarreie u?a% ﬂﬂ
W th T edlE OB € RPRREHAHTLE QPP PR e
plaG, bed fll’@bpletetbﬂlngfmetih ¢rquyl 8 @riicessiwherdin fiter materid) & dogtetidad into a

the (Sp?e[sﬁé ﬁ)agrqe ﬁ)@dl}/} ;e?mg lV\,Itg E};du&fd eg(ar?suieotb !m%%d?\gza%% I'ed

tion co ered in conjunction wth
acconpanVieﬁ@ ancyptag qhigsts OBFWGé’FGSB%E‘f‘ﬁ”b% GA bgfbefigfgnderstood in
lighoR WieN@fowirigddetailet |destBibliont @asiGaéE MBdoniattioy with fthed aécompanying
outer portion 12 of a thernoplastic frame 15 100
dr'i%ed i n accordance with a representative node of
practicing the inventive nethodology. Figs. 2a to 2c

are | ateral vi ews gaks degﬁlpﬁér{(ﬁihe@}b@ﬁgsporti on 12 (t aken
al ong cr citio

progr es 5?9 ] @} t(ﬁ’é S&Wi“&g%?'”%ﬁ@&f%%‘%’ pﬁi"ﬁ&} %F’aﬁ f%? T°PEr i frame
100 fatreed1 @) acewdarcdi wih ta remestniabys eswiet af |W@tl¢mﬂjéh®fmventlve

e%eo%gg?}pl ng the inventive nethodol ogy 20 Detail ed
scription The present inventiqn,

provi desFigs-t4ade &% & '%?'W&?&’SPBWGMPWﬂ pg’rt'ogl]%t?'éeﬁ‘telbé‘lglcff’ss
settlopsl akis IALR M MY.at es it xeprogrpdsiveie neolaité s isugptamtially flat filter plate 10,

ac Vﬁ?ﬁi%@%l‘d?«%&dré@eﬁ ﬁ\r{) ngn% @Lt@ﬁ\é Jgeflmlné(methd‘d&@g}a into

seat I xedl'y therei
substantially flat filter material. 25 The two step

met hodol ogy i's conducoeﬁnédmeaemamdate t he structural

vari abi | mat er | ials e t
reduces Epf%/ ﬂre%?{%lénd enlio 0 95RERy ‘g;gv'géc/? $6V¥°nsatgo %ﬁ\gf%r rfliing 2
substirdidi/eltht §itdy platentsiadl dlage f:tl)rmnsfng |at substaptiaby flaf|therpearizgtie pﬁ@mer

fraf® ifto AR Hete |¥V|altnbedd€@ @Eﬁé@ﬁ%e&l? kﬁérélﬁ tstibs@antidlly fidiTiter material.
bow ng, war pi ng

Such ~def B M?Q i 3’99 E‘ﬁﬁ‘ 1’103‘?% 'énCOUﬂLfCE ol’aﬁ?cé’"ﬁ"l'?gﬁtgttg% Fettuctural
vatistgitf omibe inomerlaist gmpleyfet e i vames that eaddéesr urBlended gey iungesired

de?erQtB)Fm S l'”n% %mbe(gdeldt &Bst@rﬁti@ﬁﬁflat Ther rethad rés§lt|ﬁg9 Pus tpr@b‘ﬁgt with

ornmed to attain con‘paratlveg g ct
Compéflaﬁﬂ‘sely tHe tasps POVING hwarpifg - BYIEPS. e B nljf‘e rBmmted Such
defgehlfies @h® Gyvara urhfbm&noreatrmct 8¢ ieardidrictarlality, bffecfiegess, Zad/or
Iorfcggz\r/iﬁ/i of aFieég’loafnt ?I?erfy ewnl' h{ar}‘n }110% IF égtﬁsgtgncpg Che fpér'fcﬁrtned to attain

subs i al
corrrenativsh ightAreduct vigies. 10 is forned from a thernopl astic

p0| yner (I'ﬂé B UsfS Qthe tiaesRef embe&f®y raéthctoloby garel)lllustrated
of the outer first portion 12 is

{10
SCU%{P?tQﬂEén'g ? %%%CUI d at the least have an inner _
per i pher &lr$tyasispingc &t Redayeoutet fisst petioe 12phsaid substantially flat

thé’HLBIhQFcWé%edﬁ)qg horﬁ@&l frWnC!at l'ﬂerﬁ*r%pﬁ@t‘c% ;}H'ée (cﬁl%ﬁécﬁl%gr thereof) (See

t t t
oo e P B e AR B Hoeos

hal:®@n inner peripherally-displaced ledge 14 of more than sufficient depth and width to hold
the desired substantially flat filter material 30 in substantially coplanar relation within said

thermoplastic frame 100.
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40 3 Second, the outer first portion 12 is anneal ed,
cured, or otherw se processed under conditions
sufficient in respect of duration, tenperatures, and
like conditions to render the outer first portion 12
of the thernoplastic frame 100 substantially

di mensi ogiabhd/ tr%t&@r?’lrst éorﬂ}H i aﬁﬁéa%rd th&d, R bBErwiseppdcessed
0rt|0n i's ender

ed
o R ST B PAPEy o EHE TS SEPRRTER PP Fifeongian &g render
thenmutee fiisedort®0 12 abths trewmoplastidcrane WP, subsartiiyrdimers@naig stable.
Wi thin Sﬁ‘lll’? aﬂé}efhepgﬁtérph@[ abltiyn di Srernd%Fe%d td %dge?sw(]:é2 defree of

substanti al'l g anar relation with said first
dineapipnad stapiity, stantialip 83t ien %\‘Pieva'fetoatas ARV Figs ey ds then
sedté@WEhinLEbid imad pefpheaingldibplacel llgtge a8 insdubstantially &ip@naﬁelatlcarwlth

saiifi rs?porfS cﬁcl(??gf %&s&;b&&f%@ f%q ?émmg 33%:Qra§+ébl%t antially

epositing (and
pr ef er ablf%ldftb waridrigpliv: ge 35%'” Fig 26 ‘P'hi“”ero?rec@mttq”tﬂlseﬂf said

sul§sr‘§ﬁ|£ll9m&§&dlé‘stl@ﬁétﬁm |s @&ﬁ\ewbye@d{bbﬁmfg brﬁtﬁpﬁr@f@fablylcﬁlrlr{ghthe same,
Slml|8|a ar COﬂPatable Sﬁgrmopiaﬁtéc pé)ﬁ/g\(as or 8 ursor e(e |n M\e ﬁlgcli gr%gs of said

inniee beupberaltyrisplaced tedge ht-ekd.athe am{s)t WépeQm@rremplﬁlgg etween the
ﬂIt(QQﬁettér%nan%@Qe ou'tertﬂm b&8¥h £9 [mh&&t')yr&rr%léﬁnd A8 FHERRd pRstid Pame 100

|X|n%%sa|d seated filter material 30

a”Pﬂxﬁﬂ%ﬂﬂfeaf§m§V€F§Wﬁ O PRSP r espect of costs and ease
of manuf Brefembly, &mdspe df corty ancheaseoad treanufaciugst anpohanding, the

ouge? ﬂr%bﬁ’d#a‘% f"ktshloﬁe%t Ie'agl' |Mleﬁw |b¥ fcpr%eé 9£ g‘?\‘?on@lﬁh g, eg%r@rldlet h'rtegral

unassenb
unp%ﬁemgleéparé&fb%rpéﬁ% gr wwowt%mé& adr’?d J&@Plf%ﬂd'“ IPtRr gtepsayf the
ln\iéhﬁ,{és nefhotidiegy ionVarRk i sengeihiiotie| egyufadturaf bferthe filter-embedded

thr nﬁﬁ% ? &F manuf acture of the filter-enbedded
THE ?lc frane 100. 20 The thernoplastic franme 10

of the pr@es,féﬁmopﬁvt@rftamn1oeq§§@rw¢sanqlswee peiiallyiR@prises the

co%@fﬁgﬁdﬂ%ﬁ' fh@ But@f flrﬁth:fért@Hﬁ & (foried $|Fst)f%\ﬁﬂ tHeQ@c&@ iKlePpdMRSh 18 (formed
i nner

latﬁgtl—zef]fe %ﬁéﬁ){@é? rs} Ctl%rr]w ﬁ Spn¢ §SF§k{a I)b%er (aeflg%d %sZtRatrT%lch constitutes the
th@B@ﬂaﬁmabmy1@Heﬂﬁﬁeﬂ@nn®$n$m@ﬂwnmﬁch constitutes the

t her nopl ggd ioGref FREBoABR 1228 tnbl@dé%@@?éi dlfﬂal?&ﬁ ||Frt@§r’él|y0férmed
18. The outer first portion 12 can e severa

stryptebieaiies i gt BRI i e prBerimes '"gftw&'ﬁ g 1 f“éea%?fé'?‘ portion
cahGicluex aom 22, thatricah be cerfigardd meditect the fist ofdiuedappropfately inlg larger

(Ilgg a?sléh%{ed ffrJOﬁISStEV&%rJf 'tr%ninveﬁﬁ% flltgppglé’(gg (f thﬁé sg'gctl!irglaf&at&@@ can

ure rect
beabtsgféﬁﬁl @tr@le‘}eq AUk gsangaiporalydoimed n@%\é@%vs&ﬂn pi lfsgyflow paths or
chBSneRy; %{neloéndldﬁ%uteﬂ%mstrmﬁurfast |d]@fme¥hk atiess d0couplelRetd assist in the

st%%@ﬁ% sga(/%ﬂl fi t%r p al{es f’ lp%?ef Pa?e U%F%ﬁoe gpac&? !%%‘ﬁ?gr%’aacmg ribs,
brédegyanddrdesets rand @mgnhi@ Qgructpwﬁ éhat aitngr g"pV|@Q|@@|tlo\r/\a|f||tratlon -related,

as§§rﬁHgFe‘IJart§isancﬁ’(lr'n%%&bregkilbggﬁjn@ﬁonﬁlwp| ers to assist in
0 stack |n9 of several filter

pl at e-t o- "p"eﬁﬁle@ ?Idtrqenﬁrlahﬁ%e aé}qdnagﬁétegbrgt ou?qr émano? 12 will constitute
the ptedorcinarg bulk bsthe ebtiradiesmoastic ame keQ, svith atwdsegmennelr p@réion 18
coﬁtst tﬁ{ﬁgl&]@ %1‘3 g‘&?rA H‘&Y'ﬂgs@ o@t‘é%&h&{‘@i s?rves as a functionally

asse rela
beftahiaseden a gnqllgq sgp@rdj IPRAR @Prtlgh}‘;q trtu§ afferging ggaﬁtgéfhmgpsqqal stability
th@ﬁ@lﬁfuﬂfhe&érﬂﬁma@@tebﬁssthetnhl%nﬁ‘vlerrﬁéth@mtogv Ipatiet sape ein, whiinkage

(a{\ nsc}trlmtr ﬁt e%nted c%fd%gt%%g%fq%‘getcﬁr\q ﬁneqf onIt Qr? QB 'aﬁc?n‘ it occurs durlng

rane econ |nner portio
|a@80HG%S@mMSWW@WQ$HQS@nly a fraction thereof. A larger
first outer portion 12 serves as a functionally better
brace for a snmaller second inner portion 18, thus
affording greater dinensional stability
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t hroughout the renmaining steps of the inventive

nmet hodol ogy. In the sane vein, shrinkage (and/or
ot her unwant ed deformati on) of the second inner
portion, when and if it occurs during |later curing
steps, wll have a less of 40 4 a deleterious

a db@felrlb'@snﬁlﬁuéﬁee bhand &gty by thefritth@atetidl tiebmB&IsEFfi thdt doktion is
t hat %rtfon is conparatively small in
con?Pééaé“’eé%ﬂ“%'d” RasSdPHEwn in Fig. 1, the outer first

por ti on Ab2shownah Figodgkhesatgreist podiomigh- aBhasioh wobieat 40 much
stru\f@lfdl %r‘ag corﬁ&rg@% btstﬁé Ieagt atnhﬁweL S@?ﬁer@lﬂ/ leHb%Ed ledge 14 of more

era aced | edge
thab e e AR R PR e ARl S8 TerSTReTA i pueiegtely
copfdnat refatidri v@thinnsatdehérabplastic #afstiant i al |y  copl anar

T o B GRE et i e
substanialiwilanhr filkes m@wét?»arfﬁusaﬁtw i |1 attersi Pft @P fﬁ%tmdr i T4 inner
pergﬂeﬁaﬁ/ -§iticed 1eldfe Ear’ht iRlits Strédsie GimplylR: a1gob@dor bENE or RIAgs or tab

Fﬁ‘ﬁ’ﬁ? el %%ggtar % \9re (ﬁlgerrvav%:g ‘c/)rowgdogarf) %qhé ﬁ]\nértgﬁgmséf rtifégFabﬁees outer
first horiie! @21, Ther ingert periphesallyrdisplaprsy kﬁﬂ@espr@vbﬂ sleucures, wih eReeye
tovJaFHé%cﬂ%tlﬁé theQJasJi gh%tlrf\ &MRe §Jb§t‘dﬁt%ﬂy ﬂe]ct Kilkes tmaRHal 309 for Bample, by

[ nner eri pher aI di s d
P e S el e R R
easyemtessopf dilter tniederiaUBs thardasil dcgesisiblet infar peripheraiy-displaded 3@ige 14
willf quco@r)ég@‘@t ﬁtie hé(mmﬁt?%g%ﬁi%‘ Richr W&%ﬁs$%ﬁln§t%w dh@lforcible

cou or 1 npede or otherw s
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consi stency of the product can be maintained by
measuring and controlling crystallization. Another
approach to maintaining dinmensional stability is to
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BRI tixing tHedeated B iaRRNY flat filkdy nid’cﬁilaﬁt@ﬂlﬁ)pllée’:ldl ent filter

packet is ose S r
Thi ckness E garsﬁ%%oyrrrer Y preﬂir Rer & %J‘!%tfgr “l‘%%ﬁond frame
I@W'S’@ﬁt@mmbfh@de@tmquu diatlardp ét@dh@rmomwénaper@msegmtg@wst frame

fotrhi h&gteﬂ-@%qon%t(lééﬁhadeﬁél & lB@@l c@ﬂHﬁbeh@'dﬂ%e%@&dnbﬂrr@feﬂal with the

ﬁcp@%matg%@?ou&bfa %fld%r§$ i Ilggt gﬁﬁ?}ec% VeR a 8|r\vEn%8g d ence, the

yepoct Datddal, 30en depisited arpil,dupedasmbukhfa'hm‘rmm%d @ity thi formed first
5 I

%{ﬁ%g{é)ﬂgg 13 Iz‘ Mgsc?%@%%blgoa gfnllnhg a%?andﬁ%r%ﬁﬁﬁ@ YBsufficient

dirgidtsoroihivadis traopry by s @19 Eh OGP SEFEAAMORSL pRenta

fr&éR comditions.

In much the same way that identity is not required of the first and second

thermoplastic materials, the method used for the formation of the second frame forming
step need not be the same as that used for the first frame forming step. In other words,

although the second frame formation step can be selected from the same
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screen As shown in Fig. 2c, the final steps of the

i nventive nethodol ogy involve formng the inner

second portion 18 of the substantially thernoplastic

franme 100 by 20 depositing a thernoplastic polyner

(or precursor thereof) in unfilled areas of said inner

peri pheral | y-di spl aced | edge 14, thus conpleting
meﬁu@&%gﬁ’d&tld@klﬂlad fhavd] ittnaed ARPealsd $e¢nef FamexarhpPle, thaatef firxti poetion
12 5?%\8% éir%a%g (Iteheﬁt afr} af?e}n!eyformﬁé/ sIe %grlnjg%gﬁrrﬂo?dmrgsgnd the inner

recurs
secohe petip!) 18 oot gpiot ke dbe sedoT Bree fqrr@mmfwgo s Py pxirpsipn and

anr@%lld dﬁﬂtdu @Hep@hdéﬁ %h'tiﬂzr fot*rﬁ]né h@thb&t%d’géme%‘é{ed Cth8®té@fakial bond

oetiRet Tt e tteps Al et ViR st FBisel sfbsiavipy oross
sedsietsoria@ fimabet thermoplastie fitalne 19eeven thonsh be rflalshe;drfmmeds bes a result
of tﬁ@f‘u§i’oq &f tﬁéjflr'strbn'd 'sggbtnd @hmb B6rieHRI-8G L AR nnolithie.

I nvention second nater n deposited
and cur eWhe%ﬁ%H?P‘EFdf HPn?eéFcﬁ’GéaerB’BHGSt'ﬁn’?%er@ °rf%‘?‘ﬁ‘§’8r thereof)

shduld 8w irtubed fipatet funfiled Zaredst of hxeuuhmjerajesmdoaely{daplamdeleage 14,

corg%’tlﬁr% %ﬁd %m?é‘?ﬁg?q% géf i€ Ee%ﬁ r&'ﬁ%ﬂﬂ%ﬁ)&tﬁg &J{ﬁ@és of both the inner
pehiphedy- gpplqy@d lpdge @ncéthgﬁ% auorrpaqw@at%fhew{eé ges) of t@q-)fllter material

301 Ad tHeathbraidple &Rttt Sureb MordtRdiwis & @asiang, silikdgaadr warping will

Ilkq!%%c*rc%g% aStSa} @%Fe I{rrrﬁgglelx%nt i fwet\mgf tﬁé ér? Elglgtg)q]@t?'aqrﬁ? ﬂg)osed by the
dinfepsingetly-stabitded o ter Qr@tm?@”ﬂfza?ﬂewﬂoﬁsrﬁsngp@’?@fglyrﬁgy_aﬂermss The

f||t$?$natté?ﬁl %% @%o&é@émﬁé%l@é’d rfoglfstli? W@mrf thé ﬁﬁlsﬁddalﬁ@mf)ﬂésﬂ‘b f8me 10,
econ

s cRigHioB et 5 BRRPTRIreY drsBoT B PB T Bl SEbpromise the
stroetdraieoo fungioes! imtelgrity of thedftteraba@en®). i1t need not be the

sane. FOAfte‘?)&@HPﬂeﬁon ke Qws%neﬁw "f|§ttfntQPB|5t'e% fl}t%ercéiébsb@an be
formed (i

first frane" form n B(q%e(|%ﬂer1@e fiter

takeR {8t ere st githeg Proxidg RCOToh EF OB LRl
plaﬁ@mﬁﬂéCbMeahlﬁé to{ dubsequeiitradis@abmdehibliame 4 arger figatineapliye. lrythis

reqar rltuvﬁlll 8@ @ﬂgc dao?dgmgfaljhé ’ﬁ{tér&%‘ﬁegﬂ)ega@pgmgrew a @q?wishgc? product”

I es se e I nterfaci
re@étfméﬁ inftgndsd uamprs%cf@ﬁaeqa@ﬁammq@t wiady fei jegteiatiprn@ingr post-

em\b'e§d||@ &e&r ca‘hﬁh’&tﬁd@l R efl@h 86, 1tRD biRligof Gods SrouyAahd filks pafe, the
afycr Ghr frtaor oho Aoy way BEedover 5 Gl PRETRIBE opner ke
unfvamted reaiduel seisingdvafstea aurface ppilioation of kydrogbehig erl Hygrophilic coatings;

sum@ohsthmgcbr rotBh RN 20888 F ot §dam RRAIZBRIEEL &Rkr sanitizing chemical
hermopl astic nmateri al (or precur sor thereof) shoul d

_ tre?‘l”t?v\f ??ﬂ?ﬁcﬁ?ﬂﬂwfl Il the "unfilled areas" of the inner

per i pher alhily itéi prpbeant édehtddges Ibken desmibed withgefaredce to certain
paﬁ?b{lgrr dlid He%ﬁtsxgrecﬁ ti(%%es‘ﬂh&{ in %ehé?tr %\ﬁrf‘g th® B&fit §thHef t@&cﬁ%gs of

I'nner_~ peri pheral splaced | edg

the waessentatnvwl%r%kuf?fﬁt @ertehéamffé?t %‘tﬂ‘@’%‘é“sof“"f’ ﬂ@‘“f’ﬂﬁ fh?Fem The
deﬁk&l’dn@'are tBQ)e Adsitidred b BeiAY ph@Fiphsetalitainithd s@ipe @ thequresent
ln%toea (S m gaens Shrinkage or warping will 15

Y Wk@lﬁ <" BRIt ? a nore limted extent in view of

t he spatlal constraints i nposed by the

di mensi onal | y-stabilized outer first portion 12, as

well as its conparatively smaller mass. The filter

materi al 30 thus becones enbedded robustly within the

finished thernoplastic franme 10, wunder conditions

that are conparatively | ess stressful and thus |ess

likely to conmprom se the structural and functiona

integrity of the filter material.

10
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20 After conpletion of the substantially flat filter
plate 10, further steps can be taken, for exanple, to
ei ther provide additional functionality and/or further
render the filter plate nore anenable to subsequent
addi tional assenbly into a |arger filtration device.
Inthis regard, it will $8Meppreciated that t he
“final" filter plate 10 can either be a "finished

VWPL dpc% ready for its intended use or a "finished
CoiB6hENt " ready for installation. Other post 25
enbeddi ng steps can include, for exanple, the drilling
of ports through the filter plate, the addition of

1 Ajgied o et SirirBT s it PRk S R BT B e
sulrsndaliy datvtbes heplagiia pdlerce framelwitb atlhstantially flayfideropaiertsi @eamd
flxga%)q FQBRI thé Fﬁeﬂ:lgdaédnﬂﬁé"mg thadtehase polishing or

enln aut ocl aV|n8 steam sterilization, or ot
san at)l Zi ﬁﬁ“‘%é’ﬁ'i“c%llthe”f’ rlagtifgitymen 98 PEEERE |”}‘?§e° 36 °Uter first
poMm besdichsubptasiaiy fiatitmraotiasin flaas, daEeoutetdisd motlied hayitdan inner

perr rﬁ'n r%'l’h‘; &g&?ﬁteg de(agé Biarh&e tl‘%ﬂ LL 8|Hrht%5ptﬁ %’R@@la(ﬁe@ trwﬁldtsgﬁrs%’sftantiany

ﬂattf@ardmtwg?ém@fibstqrﬁ@'m?ré%raﬁfelat'ﬂv wﬁftm a%d @@WOP@PWF% e,
can (®f f echddingedi®bigertd bbrticadubeastialy@inetsionallable;
gﬁgg{}%gggle rpqsl\ﬁata s%bgt? gﬁy f?a? ﬂﬂ?’er Q‘?alr’e?% |r§§a|&)%h&gperl?herallﬁ d|58|aced

Sent
ledgs; @ndrth in the appended cla|n1 35 40 10 C ains

Whaty)i s fbhﬁhé}fﬁgmné Qecorﬁi mﬁdﬁQﬂ sﬁlersu@éﬂtlalg' tﬁermoplastlc frame by

substantlal
depasitipe Pad ﬁﬁmg{a@ lBtogle 'CaFfol"&ef pEreRgr WS&?P P@'eg BIegR el
inrier perpheviallydispidosd &g, aierqbnyMmtarﬂiallytoemphmgesalcaﬂhe@emtae@ frame
angg%féj%a\ﬁ%éela%{j%h@ Adigi iABhopd comprising the steps of
a orm ng ron1a her nopl asti c pol ymer or
precursor thereof an outer first portion of said
2. ‘éh&)ﬁétatﬂi dfalalny 1,frein salietured plsasdrtion ifcrudaseflowstits toabdfrom said

iV S1ad3o I A ner peripherally-displaced
fixg eydseate%fgl}r?ot(rggt'a i iy e depth and width to hol d

sald substantially flat filter material in
3. $h@§étﬂ6ﬂ ofdlalny 1 G/\mé}eﬂfb%fd duedr @itst SRtioni coMpiise &etbredominant portion

t d d out f t
o b PR GO ST TAT° @ Rensi onal Ly ot able: 15 ()
seating said substantially flat filter material in

4, ?@é HethON&ciaPEF | WREEAal dvindtndphae @6l mb&@hg@qs vihad césldd to the
formng an I nner second portion o ubst g al |y
9'%Sﬁé’?rr‘1$d>‘|8ﬂé"é‘ﬂﬂe&at“fr? 8frFé"dk§§}Erm8%‘ﬁ%'§|pP'P”H§’f%?ﬁbla %ff?? aﬂga K hipler
terhpeestorepl asti ¢ pol ynmer or precursor thereof in unfilled
areas of said inner peripherally-displaced Iedge,
t hereby substantially conpleting said thernoplastic
5. Theamethodr clag 1 fwh@reﬂfgsa@dh%r@e'a%twowmﬁft%POWP&? N8 in
pl ace. 2. The nethod of claim1, herein said outer

: d
o The B bE Ll MBS A Bk Ry FRA R
7.The rﬁethod of claim 1, wherein said outer first portion is formed by injection molding.

8. The method of claim 1, wherein said substantially flat filter material is a deep gradient filter

packet comprising layers of filtration material encapsulated within a porous outer envelope.

11
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25 3. The nethod of claim 1, wherein said outer first
portion conprises the predom nant portion of said
substantially flat thernoplastic frane. 4. The nethod
of claim1, wherein said thernoplastic polynmer shrinks
when cooled to the | ass transition tenperature of
9. saj tmeRed frsp1akise p éUfﬁ%”Wr‘é flatfiterplate. saif dtes Rleteaomprisingher
subgﬁnﬂaﬂijfﬂ)elﬂ E@Mﬁ;ﬁastlépolﬂw fremé hanl s&ﬁh‘staﬂ}wﬂij flatlll,terwimr:iei sﬁaa&ﬁi g
astl [ propyl ene 6. The net ho
f'xeglfyﬁl: ereli iy meif dg?oé%ﬂs'%gaﬁé lfgﬁe%rm | astic pol ymer is
pol {5 ul ffeming frogBa first theieoptetin @@Iyrmr Of PrgPyrsar theyed prepyier first

por@f’cs?hI cﬁI sQH’E&fstafnhé'llﬂ‘latﬁl%"rtnb tit Farh8rsaRGuidYfirktHoRieh | hémng an inner

vor e ainaies (06 TEae S Pl Mob OB bty
ﬂatfnitdrmmtenapasdxaetantuaﬂvrpmnlmanrgldtlaywtmn gHfid thérimoplagticdmme;
@ ' a're%ﬁﬁ#’%ﬁ a&é?%s%armr{guesmraw@m%toﬁauy%%@ ope.

9. Ane substanti al | q}

f| | ter preaing, Sa§éP‘EP‘Ef’it'P'{Yé'Pt fﬂfga'f‘%‘e%f?ﬁ?idé’?”ﬁbp%'phera y-displaced
ledgajlard antial ly flat thernoplastic polymer frame wth

subst ant b

thefdg fbﬂL@/a Lr%‘ sédohé d;r}lim;fggb%ubséxﬁﬁ’at”?g]errﬁdpﬁ% f;’ame y
deffositifg mgi duFiRgh? %ﬁCP”Cf@?f"tOH'é?tﬁd’ﬁWE@f ?rdf’r?%'lS?rrFé?re‘?jr'” unfilled areas of
sa@ fnﬂ@ﬂﬂeﬁﬂferéll?@fsﬁl@éed&éﬁg@ uh&eby dubstantiafodobrip@BingdaidStBérehoplastic
¢ ({ ntlsa séat dﬂerma{%ngorpllgcsetl c franme, said outer
m???% SR RAVIChY inner peripheral | y-di spl aced

| edge of nore than suff|C|ent depth and wdth to hold

1psal fﬂhéHQﬁB@Bﬁc‘léﬂ% b)/whefrélra%al(f bltdr@iFst PBHiGT ihdlded flow paths to and from
subst ant | al h&g { rel Ptlon within said

Sw?ﬂ@@ﬁﬁﬁ?@@ﬁwgﬁ??gl gy mateiRer i ng said outer first
portion substantially dinmensionally stable; 10 (c)

115 eaﬁ'h@&etﬂ% & M@tm&%@éa{ (;YOJt%raﬁfst bbri &\et,rorrﬂﬁée%rtﬁe%redldﬂnnant

said 1 nner peri pheral aced | edge; and
PowﬁFﬁﬁﬁﬁSHH“WWﬂ@ﬁagé@@ﬁHaﬁﬁﬁ@mﬁn of said substantlally
t hernopl astic franme by depositing and curing a second
t hernopl asti c pol yner or precursor thereof in unfilled
areas of said inner peripherally-displaced | edge,
thereby substantially conpleting said thernoplastic
15 frame and fixing said seated filter material in
pl ace. 10. The nethod of claim9, wherein said outer
first portion includes flow paths to and from said
fixedl y-seated, substantially flat filter material. 20
11. The nmethod of claim9, wherein said outer first
portion conprises the predom nant portion of said
substantially flat thernoplastic frane. 12

12



