FI LTRATI ON DEVI CE RELATED APPLI CATI ONS Thi s
application clains the benefit of priority of U S.
woe@oisizeal Patent Application No.: 60/ 997, 65BCT/U510081010761
on Cctober 4, 2007, the entire contents of which are
i ncorporated by reference herein. The present
invention generally relates to vacuumfilter devices
and particularly to such devices for filtering Iiquids
from one contai ner through a _nenbrane and depositing
the filtrate directly i Hﬁ'eTWWWQE)ntal ner. More
particularly, the invention relates to a liquid-tight,
closed filtration systemin which solutions, such as
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top of a bottle for collecting filtrate. The base of the funnel includes a membrane filter

positioned such that when the sample to be filtered is poured into the top of the funnel all of the
30  sample solution is directed to flow through the membrane filter. A vacuum conduit which is

adapted to be connected to a vacuum source is formed within the base of the funnel and allows

a vacuum to be drawn within the filtrate bottle thereby drawing the sample solution through the
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application of a vacuumon the downstream side of the
filter and atnospheric pressure present on the |iquid

waebaeceedf the open funnel, rapid filtration P&I/US2008/010761
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Il e this device
minimizes the amount of solid waste generated during filtration, it is cumbersome to use as the
operator must assemble the tubing to the cover and hold the over on the filtrate container until

the necessary vacuum pressure has been achieved in the filtrate cbntainer. Additionally, the
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m nimzes the anount of solid waste generated during
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compression seal. Other aspects of the invention include provisions for forming a port in the
ring that can be aligned with the vent of the device. The invention also can provide for an
30  alignment feature on the compression element that ensures the port is in alignment with the
vent of the device. The device also includes a vacuum port communicating with the

downstream side of the filter, and hence the filtrate container. When connected to a vacuum
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conpression seal. Other aspects of the invention
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of the passageway. These and ot her aspects and
advant ages of the invention wll becone apparent from
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er ent sSuc
fi [fiterettsemple ilirateY The hatdeys 12ethunaydathmeadédandintatchedbin thadade (nst

15 sm) g‘f%eicgntéihé% 1§, Ii]beg/o tﬁe%llﬁpéy%e g@cu?eg % the body 11 by the matching
threaded portions of the holders 12, 13 and containers 15, 16. Other means such as bayonet
locks, snap collars, clamps, such as Tri-clover® or Ladish clamps, may also be used to hold
the containers 15, 16 to the holders 12, 13. The sample 15 and collection 16 containers are
shown as being identical, but they can be different, such as 15 ml sample tube into a 50 mi
filtrate tube. The only requirement for the containers 15 and 16 is that they couple to the
holders 12 and 13 in a fluid tight fashion. The holders 12, 13 are bonded back-to-back (see
Figure 2) at interface 32 by any suitable welding technique such as ultrasonic welding to form
an integral body. Other welding methods can be employed, such as, but not limited to, spin

welding, adhesives, laser welding, overmolding and non-contact thermal bonding.
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r enfd e bty Bhd\GelROshb 3 theesling E18mert 0 drififer A8 € AQIH 28 in a slot 29 is

30  shownin Figures 2 and 3, but any geometric male — female mating feature can be used as long

wn

as they provide a radial alignment of the holder and the compression element to insure proper

venting during use. One or more of these devices may be used so long as they maintain proper
6



enbodi mnent shown in Figures 2 and 3, this alignnent

piece 29 is a slot that is designed to fit the tab 28
wotoovles2es | gnment feature. The alignnent pi eceP@PUSENS/010761

have and preferably has a set depth or other nechani sm

to prevent the conpression elenent 2 1 from being

extended too far into the body and overconpress the

seqyj nﬂ\ﬂﬁ%ﬂﬁ on')ecbréfératfly érﬁb%ﬂlméltﬁ is t6udedo S bl@nrﬁerﬁhéﬁce@g
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de\cpmmsmmi!tmmm theclavbsjreap gides theffitter & The pﬂrmsnnadenhaye Zfiitar matrix
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| er ma | NCl U

( ndie el 1/and ﬁlehmtfwé isds ftid commypigatiorpuith e Ltpﬁféeaﬂ’cﬁdﬁ opthe filter
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ent er i ngh& iRAusio o theyeating pagsagewey Svis iMropat textheoniongsongeation of the
as vhQup @ér@@ﬁcet1b§eéé9§éQMaﬁ1¥@E§+fﬂlﬁeF i @IanQ vessel and the overal
contam nated by the filtered sanple. The venting

15pa§ Hergeviasys of nuidstightseratrtictiph Théentiigdessageway elfows fvemalouatneg the
£ B i Ry 800 Sl B o
f i lable o sidt thenftratierovoadess it wowdmat prode Qonmesamceeptabletpamnmance
15'ové|;'9rﬁ‘a C{L)m@ &ﬁl?}r&@n of the venting passageway 25 is
i nporta € proper operation of the vacuumfilter
devi ce I@e)tplwathe eloged sars@engoinainerstdrta the diltratibh prosesa with arsietdrnal

ve verall filter device i,s,of
" 3fine BRSte b Biriorashird. 55 St B EnesBa Binegempont 2. the
3I prFBssuré d)ﬁferelrmal mmlacrmghet fiiter 18 ésafefired by AP¥(PSSkl Firate) Where Psampre is
ifferentia

e Pl RS babisk ot Plaot ' the 2 pieSiuftu 1o M eqriiner
PI OGRHE Peahple=PARIEFimdd . ; REVRNEOS flaid NS ERAW tRrbligh tRORETIB @hh@rnrate
erfrg?quégétcﬁgover the course of filtration. To explain

t h&° SARRoYo LR {heng Fedted ' & Cpsed SYalm, i paion n the

25P" @fBEH oMiainPle Ahd aBle BHtaifeh ek irfdt! R t2 G&dlaBs ¥ a reduct|on in
at nospheric pressure. As vacuumis ap ?Iled to the

val(F§tH$ 8% govgrged hyrie Ripsswe/MelEmeSe iR PP saarewy oPpetnThsmee)
t hevsafna.eg) Rherd Bsaénpéamsgmnﬁgat@m thdFak RithaRine bé?npléjcfohﬂaﬁiéraAset)\e

wher e sanple 'S alr pressure in th
coRfeasURp tha samme @ﬁnfaa]@@s feguaepdhesRis Bﬁ@ggd}h@ebywlomg the flow rate.

P 1 lftaliie® t"BRinB PS !y will equal Psate resulting in no flow. To insure the maximum AP

30  and hence the greatest flow rate, the sample container 15 needs to be maintained as close to

W

Pamosphere @S possible. This goal is achieved by the venting passageway 25 connecting the

sample container 15 with the outside atmospheric pressure.
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Initially, Psanpie=Pfiitrate=Patnosphere ,' however,
as fluid is drawn through the filter 18 to the

wo 2dovroe268 cont ai ner 16 the sanple volune i s bePEyUS2008/010761
reduced. In a closed system this reduction in the
anmount of sanple in the sanple container over ti met 1l
to t2 translates to a reduction in pressure,
gover ne DM
oover g?f?énﬁ@eba%ge%@g § gmg.gmlngﬁég %nt&gahm& vzltha)naddltlonal filter
whdha swé)rﬁ@veém&w&e%u% l@ckmthawtlﬁg:pa@mewgsm Argvent splkion
sa
c o coRRTbALARE oy ey BHLS b aop W aminants no e
s| daiieeglutingenofmabuger ate. 1f al l owed to continue Psanpie

! Bl 2B SRR PO
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15 trentedwithtaesuitabteshydtephabiaresip gteinatively, essswa&e fileesueieas d tiygrophobic
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10S elbeteérmpd sample@Eitaing 16 B tN@diMdé@tnlb@ﬁﬁﬁQ&&@Nre% t 0
prevent _solution from |l eakin of the device

pr event [HYe had FgF 8Ly Brlter 'Y%@@d@ﬁmwc&ﬁ?%ﬁ't’@ element 202

I Nsbohdta oﬂ&Hérﬁi@e féHﬁe‘d"ég {)Mf ﬂ‘ié'corH&r@ssmﬂ_BlSméd't‘ 9’1&“% GHQ eRént Bat the
hydr ophobic filter shown) positioned in

veﬁ{emﬁ@fs Efaé@égr@wﬁws i3, e mrr¢f@rsnce mHrabes willdg U$9<9r Fements that
t hihgvelbebrt @6difled Glhl‘dgfﬁanpé’ RS elré?g\’erﬁde*ﬂﬁrﬁbé??m %%Teﬁsents will be

porous pol ymer rods, porous frit, suc
15 r japsigned a paWelsreppeanumbe g, sealing eleraens 2GaulEigue SA) may berretained to

tr %tcﬁrq?r@ésfolﬂ eRRmentiol @mécﬁamé’aﬁ %@E?sbdg% gh\?ezdsll'ggt 1]0 f%lrr med j w the bottom

Al ternativel y, a Separate obic
M [of thexgamprefssion pigce déavinto avhick a eartespohding sheped ab %d@ma@mﬂlaeysealmg

25 clfo | 86 dideth B RRETH EALGR  RELIPES b B 8B ece 212

al ner he "ou I'C pres
Fi driguses5B) oatnd stéap&ﬁcbotmlrm% aanhcmdntlreﬁflgm 5G/ én aithdr@chbodimént ofr5B or C,

201 MRS SRR LD T B Bl o0 8 s AR il Rt b

extemxtes tallrtHhe lik Alteinetiveliptitc ambeebonthee! by amt iséal. IBng gérewe $olvknts to

e TRy it B CerH8 TRG hiob oGy 364 e Ut 4 B mppleste

r eklstenereo orntbe seatiytionew 28h eEmndidit WwitHel botien QupadeqBESH 43) of the
new reference nunber. The sealing el enment 20a (Figure
5A)°°'m§'§fs'8%p'?‘@tﬁ?ned to the conpression el enent 21la
25nechani Tl delling dlee@ 204 FRUMONL bRISE arg lsBwndiith fférynﬁgaﬁoﬂlé% 44, 45,
thg lg@tto of the confgressn on piece 2la intg which
b wﬁ FGYSAapLRGhengs the seal fore fshesiowt ihp apriigatipn. dgFlgure 5a

el erpfilel4y bRviddsta f6EY d@ng @orﬁﬁes@@rﬂﬂﬁ‘ieéhﬁg EJ&nﬁaér@& to FeCS'E‘

surface 42 of the conpreéession piece 2 (Figure 5
t o Pfilg &W'ébd'%wuie@m evgn GaMPEAsBiVHoTce aqupsg d}eée@ @rea, Rrofile 46of

el Flyere seRRUHoNEBice Bibsea® 6Me sfde which when compressed can create a lateral pull

30  tostretch the filter during compression. ’
The advantage of using an elastomeric or pliable sealing element extends beyond the

ability to seal difficult to heat seal materials. It also provides a forgiving assembly process for
8



the sealing el enent can be bonded by an adhesi ve such

as roomtenperature silicones, epoxies and the |ike.
w@\doeom2es vel y, it can be bonded by a heat seaPCT/08m08/010761

can use solvents to forma solvent bond between the

two pieces. Preferably, one can use a thernoplastic

el astoner to formthe sealing el enent 20a and nold it

to n‘iahﬁal?%%F\Bmlﬁﬁklfrﬂgsear@ﬁ%ltl%yeé%)suﬁifar ArlaQsSRIRRY RRale Mnaterials
pi ece 2la. The sealing el ement 20a of Fiqures 5a, bb,

5c thatare §Hﬂﬁmcwwﬁse andymateyiasopyubpssembiias thawavezﬁ@ geqrheiries such as
pr

D RS ARl Al L e I kit o
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46 aod thEcgnpressﬁrmelhmt kavp beentcofistnded dba mnbntcompnmentQDbi ehe

ot sEdtnd BER o7 SHARMGT E thp Sl B BaraustrctieR oy ¥ bl Belows

of sectiom® i bongdressivecoripbrend20bplhie alidble bekeas 7 hghenlagseably is

tends b d t t ifficult to h
e GB!I MriadRey lH a0 tiShent b Gitalpo aSedig e, The
1oior cpnmegaws _fmhiﬁrtW@érﬁis t%r_&teswar?e_ vihith taféitr@id Taﬁtf;ﬁanaatb ?amdgltanhst the
avers | ar an | | a materi al s mat er |
'd%{ﬂg a?ff‘?"tm'eq WPer s ngagq gt]%fs ﬁt‘ﬁ eRdwface (% 73,are rigid so as to
s u ka@fnsamhle s&fing raé ukiBily &Fasgsh@ a&l.ﬁg aﬁe@a cuelitgsgcol uims

of por ous medi a cont ai ni n%dln and elute chemstries
gdi

or af fi AiQR 7ishyssisanatnens P intbigh e compression elgmen ddand the
St ichhprédRh E‘@dﬁngeé@hﬁéﬂi 2"@@@?9 ifcBrp¥/aied | mtottﬁb%oﬁ@m%r qﬁssfhr@ﬁr envisioned

seallng el ement and the conpression el enent have been

15¢c ot the eanapseseive %iefﬂﬂﬂh?% §atberipesA énoldeoi?. as spwn oeibeanihg a separate
f t k j 8
0 re%?neﬁt‘%ﬁch% ah b ﬂgg %fﬂ?t a?Efotleet %Qjef%%%@ of§ sﬂk&gmatér‘g; G'such!

is created sect1on

C onpr es&igure SQMQHbamother(umbodhn@t [plwhigh Ineplaoebfladite 18 agin Figure 2,
ﬂe @a?u%g\?g hro m%togrgpfﬁ t?e%%?ﬂm%ﬁj{nk I?ﬁ céﬁ?aﬁn%ﬁ }Nﬁ“in éﬁalxi@@t i c)

retal nNs | ereby creating a I'ng force.

Theomppressibleénsbre60. dway Fave ohaer nnqmseemgslemamtﬁ &dthis ingt@nce 1, 61 and

WhIGEWN h ?orri\ 'tog'aﬂd MSmEEa?ggrr thé g?e%hgetﬁgﬁ%' r‘é‘sz Ia?erﬂoangﬁg holder

s u rlﬂaéct&e c@rdaineddn a‘reensent 60 id avent device &1 dhhish e¢nsire tattttieeatmosphere can

P T BIRF Be E B LR R B Rt

Whipadsagehay 2npr essi on el ement 44 and the conpression
sealing el 20c are incorporated into .the hol der
£ A EP O TN o R s B St 2 arion or

25el eatbnthr&%togemy Redié, uw&oar@bubmleﬁéeronh?edia%rsm@mmw |@ar1dtor

can be ? rate el enent such as an. o- rl&%
pl ichgiica YeHe Media ayer 23 BeateisrA of PEqtgin G gHChgiP iséfe "Eﬁ“ k"OW" to one

S UGHordinary skill in the art and are available from a variety of sources such as Millipore

W

Corporation of Billerica Massachusetts, GE Healthcare Biosciences AB of Upsala, Sweden.
Figure 9 shows the bed 50 as it is retained within the base 13. The bed 50 in
30 this instance contains a top frit 52 and a bottom frit 53 to retain the chromatography
media 54 in between them. The insert 60 also has a series of inward projections or

shelves or rims 55, 55a which retain the frits 52, 53 and media. They may be fixed or
9



Figure 8 shows still another enbodinent in which in
place of a filter 18 as in Figure 2, one can have a

W@ booore2egyr aphi ¢ bed or mni col unm 50 cont ai neCiT/vk1008/6010761
a flexible conpressible insert 60. It may have one or
nore sealing elenents, in this instance two, 6 1 and
62, which formtop and bottom seals for the insert 60

bett&amay bivehaste 4 ials8a dolasad allidw or Q! 1881 ingl &F thé¥ri952 and 53
contained on the insert 60 is a vent device 5 1 which

endiif @ediamay Afteraatiichp dis1qdis Banbeemiained dvthin auperpus pestic
samRlRe GRNLIRWAS %hgeﬂ in A BH RRD AR iGseld dOtt 5314)#&&0& QQWESSa The
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t.hcare Bi ces AB f Upsal a,
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10vv| t h| n Rh;ﬁredearaﬁa/ek@tabl@’hﬂ:rd@&duﬁﬁembﬁaﬁehIfn&udertgllsuﬁ)%@egenerated
contajns a to ottomfrit to retain
C PaeBloRcrptilBe poreise GobirSe rolats RRUSHPRoRES o
i n$6|Véthe6@ﬂpﬁd)rfé<éndﬂﬁtﬁyaﬁylsﬁl@lﬁdn% p@!ﬁvm‘ylfd@ﬁéf@ormfe%o%kf i} '§§ch% ultrahlgh
hel ves or rins which retain the frits

an d"°+?ék';|?féwe'9h’fw@gvet%%ned%vv fansipydolysthyiasg a’r‘Pa%P'YBr@P)ﬂPé‘ﬁdHBP énwer

N pdl 1@ FaFFEttﬁerﬁhb;Bléleé ﬂdaﬁnaieh%olklrﬁéghtfég aQBoI} |T'F’E £d. PIfA§/E§32
and 3 nmedi a . Alternativel

15¢ orﬁ?'&qamsaat% o H‘?"G’P'eaf lefynesubsangs sush a%EM%QRE&%mernmneg n\'\f{a»iﬁye from 3M
\gg'oﬂﬂmhé%p&hb' rl\)ﬂnrie§ot5‘ eéugh Fnﬁmﬁrg‘r%s RSN kndd mtt@ee rf’{?ﬁja%ccﬁllnﬁlgﬁlally

The vent as a passageway
whia¥aiakle Forpayariety af\ﬁeurceS"méldm Mtll@we {Baspotgtioncsf Biiatiga, mssaehu;aetts If
| n?‘?&g# ﬁaéégﬁé#nb'dﬁeg lllnéyl f%{lée lgagn gé%dgg Leﬁgérr gg@%ﬁe%ﬂg nSélgh techniques
ul \reseil kmqwatahd)lndmrbblrmmljmlha tvcg‘raﬁllr!grMSslmhlngmrsmpa(rpebymerizing

S P
200" HARIE R R AP P 6L AR T PO O
ms nbr anBepresentativs alttafi Itauﬁrbnr nmoéltralloeﬁ\ema’ahqs nncrmue:pobpmplmues
o e R b B S e BB b e ol iceoR e G CiceE
r edhese mhﬁﬂnes&y”phoallyﬂm&lde ) Bl[ppﬁrl layes thatls §aneciy fbrite® 1 highly porous

D olsb.g ul[]ee ag’ﬂ%ﬁr@‘lséﬁgh%8F‘§P§?r§|$§Eﬁ |i5qu]}gilﬁ ggnoUsqnon -woven materials such
25 polayspuﬂ}bbUnd@i’mlyéthyl@iaIodﬁnlypfb@%éf@' &@glabsor FritedpomEs Mhteriaribreiad of

gg: f&%ggrhé{iréiﬁ%regmlyggr %ﬁ, d%gw%gaﬁg |ts|eﬁ¥,v ﬁlg‘ﬁ rr]%lﬁ%?gaqsrﬁéq well known in the
art, and are commercially available from a variety of sources such as Millipore Corporation of
Billerica, Massachusetts.
The use of inorganic materials such as glass fibers or mats, ceramic filters and the like
30 s also possible as well as filter structures that are not microporous (e.g. depth filters), non-
woven filters, etc. In some applications, a combination of filters may provide improved

performance. For example, for particularly dirty samples, a depth filter which functions as a
10



pol yam des, PTFELlt hernopl astic fluorinated pol yners

such as poly (TFE-co-PFAVE), polycarbonates or
w@arwioeizes fi |l | ed menbranes such as EMPORE(r) neobUs2ves010761
avai l abl e from 3M of M nneapolis, M nnesota. Such
menbranes are well known in the art and are
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froma variety of sources such as MIlip
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used al one or in conbination with one or
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| S t whi ch .,
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| sul Ehone yVi
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holder 13 is also obtained from a commercial source. A filter 18 such as is available from

19

30  Millipore Corporation of Billerica, Massachusetts is obtained either in a cut disk form of a
diameter substantially equal to that of the inner diameter of the cavity of the upper opening of

the holder 13 or in a flat sheet form from which a disk is cut or punched. The filter 18 is placed
11
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w@emens2etl pol yol efins. Preferred pol yners ar ePCT/US2008/010761
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i n-contac sur
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It Etéaryg%n utien |%gxﬁrbpaé§9§1| from tl@@lghﬁépressure sample container 15 through the

membrane guard 20 and the membrane 18. The filtered solution flows through the opening 30

wh

30  and collects as filtrate in the filtrate container 16. To maintain the pressure differential, which
serves as a driving force, air at atmospheric pressure enters through the venting passageway

25 and replaces the volume of sample solution that passes through the membrane.
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sealing el enment and conpression elenent to forma

[iquid tight seal about the periphery of the filter 18
wGaomb/osfzes all |iquid entering opening 30 nustPCDUSmOHYL0761

havi ng passed through rather than around filter 18.

Contai ners 15 and 16 are then attached to the

respective holders and the device is ready for use, or

opt i onalthypredeht if@MtioR &llows Biid th btiRfke HeTMerdBHillBd uSERITHMe device.
radi ati on before use. In operation, a sanple solution
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provide the ecessar sterile filtrati
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ether. For bind and elute procedures the spec
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over such that the sanple container 15 is oriénted
15upwayiee sifach or easthettar. the prepent invantiesresersitigfly allowa for tp ysa-pf ary filter or

FI (ﬁter%omb“haltﬁnmr?dé\ficgwbi ng 28 is connected to a vacuum
punp (not own) and a vacuumis applied to port 23

and t he Examples af suclodtartséiclyde but areingt lianteddo te iter bginganrultegfiftsiation
th ?ne‘?r{bﬁaﬁé ‘?erét{ﬁng b3t Ifag% F\grﬁlf?éf Wg%;lﬂ%t}fﬁ §tﬁ9&l@f@ﬂnrus-r @FHtlon an
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hi glhreﬁltrqjlpreusmbrmesﬂmtrple@ec mc@llbketo he& borhimg wgtentaine a humectant that
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solu e opéenin and col l'ects as
fi IMEMresymnnettldm aéyimintetria tirepocecaide aistibutiod, @. deito filteg isndheds ond dnade of a
pressure d serv

P BB o fuch 28 TERRS Borena B0 ERIGRS a i i B8 itopaseous
Vv erghith) gerflasadhe waya fier famed biegd|as et drifiser iRk ubsdrieht filled

sanpl e sol utio sses t t he ne. Th
> e den as vl B AR e Re e %’Erhfﬂ‘?%“?ﬂ@ of\iieapoi,
25f I IMiesota) aidally Bhdrded fittes/dueiPas dnldhit secatidne nwmbeurnesd emiltifsred
which relied on hﬁat seals to hol [ ter

pl S¥LEMS9h e sarpeQ Aierephiilars: |‘U%Ord%oé%'aﬂ“%‘gN‘B’rsé‘g‘é’lt'@r{'t%rééﬁa"ked on

t hadp dhbdch\HeredHIR ehrBodifiént Béuhgtaethr%e fabets ¥s@nh&"tﬁéﬁs§|ﬂe FeMbreie dnother
be heat sealed into the device and therefore wer en' t

av &Mmbediment baingrtmaer mpss/lpyess whererah least two layers have different virus retentive
characteristics such as nominal molecular weight cutoff and ionic strength; a first upstream filter

30  being a depth filter and the second downstream filter being an ultrafiltration virus retention
membrane; a first upstream filter being a glass fiber or mat filter and the second downstream

filter being a microporous membrane; a first upstream filter being a depth filter and the second
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Filters that are damaged to heat such as nmany
ultrafiltrati on menbranes or which contain materials

waamb/ogReumect ant s that inhibit bondi ng can nPew/82008/010761
used in this desirable filtration format. For exanple,
the use of viral retentive filters such as

Viresolve(r) filters available fromMIIlipore
Co rdQ\ﬁr\'sﬁéanﬁheIQfeln@a'rﬂl&édofb@s méfﬁlﬁ&féci‘ééﬁgst df ﬁlte?sarféwﬂ@mécké%gng pore
used in this device to allow for the recovery of vira

nmaisi&es dewastre@a Syl aga Arsigipateeamyianth fier, folloyed\by @ é@coadwmla@aws filter
saf -

SRl 0108 S R o By Mt
gl aninsopbiobemembsaneavirg a pore sizeof front atloutdkXto amua @fnicron; a series of
cel .

5o b e PRe BPREEAe BB B A B mmoer
Théollovsss by glasd fiterpa porbusyetabfitef orlatnem-wowaaﬁitebe done with

the presgn g Vi 'g |ln1 t]

| ayer oucRayt U Epith urRbes botfglool B 4% G GG
S U lidadiogto eeduesaichstodrideime nddied pmekethemi nvent i on
essentially allows for the use of any filter or filter
conbination in the device. Exanples of such filters
include but are not |limted to the filter being an
ultrafiltration nenbrane, preferably one that has-a
nom nal wei ght cutoff suitable for virus retention; an
ultrafiltration nenbrane that is either susceptible to
heat bonding or contains a hunmectant that inhibits
heat sealing, a m croporous nenbrane having a pore
size of fromO0.1- 10 microns whet her synmetric or
asynmmeths in pore size distribution, a depth filter,
such as one made of a non-woven such as Tyvec(r)
material or cellulose or cellulose and filler such as
di at onaceous earth, perlite and the like; a filter
fornmed of a glass mat or fiber filter; absorbent
filled nmenbranes such as EMPORE(r) chromatographic
menbranes from 3M of M nneapolis Mnnesota, ionically
charged filters such as anionic or cationic menbranes;
multil ayered systens of the sane or different filters;
two or nore layers of virus retentive filters stacked
on top of each there, one enbodi nent being a three

| ayer system of the sane nenbrane anot her enbodi nent
being two or nore | ayers where at |east two | ayers
have different virus retentive characteristics such as
nom nal nol ecul ar wei ght cutoff and ionic strength; a
first upstreamfilter being a depth filter and the
second downstream filter being an ultrafiltration
virus retention nmenbrane; a first upstreamfilter
being a glass fiber or mat filter and the second
downstream filter being a mcroporous nenbrane; a
first upstreamfilter being a depth filter and the
seconddownstream filter being a m croporous nenbrane;
a series of filters having decreasing pore
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si zes downstream such as a first upstream depth
filter, followed by a second m croporous filter having

W@ 2ones26$ ze fromabout 1 to about 10 m crons BeMUS2008/010761

_Wn

third downstream | ayer forned of a m croporous
menbrane having a pore size of fromabout 0.2 to about
1.0 mcron; a series of filters arranged to have an
increase in pore size downst pgamysuch as m croporous
menbrane followed by a glass filter, a porous netal
filter or a non-woven filter. Moreover, the invention
Si 'Wg?dtfnéﬁa?im% nstruction of the device and its
manuf act ure eadi ng to reduced costs and tinme needed
to make them C ains Wiat is clainmed: 1) A vacuum
f|| e i sikng,. a. a filter body having a
\/\Ase A\éér%gy"m@ %Qﬁg{dg@b&&’sposed from one anot her, each
of t he hod.derfiteradeyitagidg & mwereemé avtop hnléemtspdsbd'iaonﬁ onesanotharceach
second fluid ont

ond and a cPbEelBRToRe S BTt BT el P Ak Ehhers
cont ai ner beadhgomtihextindrg ahopénead tirke disskdlerd, thasheh Bed of the first

d t tt th kirt of
ovor ol e PoMRE PETSE HeRs e oa ket B Ftpekine emete peno

10t he respect lat(a%hétﬂb the fskn*t af tlt’r7e lbwesi Holgr 2ach ¢Tthe obérEAbls being attached
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manner; b. each t he hol ders |nclud|ng seal i ng

e
el enent for t%tp%ggqeﬁtgegolﬁqrm lquid Al aifitiphtnagMe seal when

sai d contgi Bgdh%f ME ﬁol@éay.ﬁ&mgtsébuﬁgaélané‘nt foﬁ@éat.m;)aimu.d @REAr tight
of said containers formng liquid tight receptacles

when coupl ededl Wheisag C?’I@"t%?”%%?'“ @ saigfilter pady, each of said
conpr essi VelyhsHeal f@r%m‘@"h&m ﬁ@;hﬁr@ée‘ataéléé \M\%H c@fBQM to@%id‘ﬁﬁ’é? Body;

the hol ders so that (1 first ui d cont ai ner
must passC-t B gtrmnrersélve Y $etal§¢ wrthm wid ﬁttej bmmmeﬁrgthe hdders so that

d fl
v ough t he TS MR pontine BB S Ring e

communi cat i eecond fiuid copteingrecond fl ui d contai ner at a

downst 1 eagn \e%ufbot 8ferli it b0 YRS HERRL h glapt

to be conrieét ce for
l'i quid fromcerireunicationtwith theisecoodividdonteinertaha dnmgktraatmeside of the

filter and | th e n?LI i d nt.aj
Lt pacoo B e B RESR Behol t PR Pl e Bie Br arauing
permt gas ihe liguiireat thefirstiieid eorsaimer throngh thefillehand irdethelsecond fluid
filter device . to be in direct fluid comunication with
t he container; and
e. aventpassageway in the filter body configured to permit gas in the atmosphere
surrounding the vacuum filter device to be in direct fluid communication with the
first fluid container on an upstream side of the filter and not to be in direct fluid

communication with the second fluid container.

2) The device of Claim 1 wherein the lower holder is hollow, the lower holder having a sidewall
with an inner surface, upper and lower axially spaced ends, the upper end being open, the
lower end comprising a bottom wall and a skirt extending downwardly beyond the bottom wall,
the bottom wall having an upper inner surface and a lower outer surface and a fluid flow port

located in the bottom wall from the inner surface to the outer surface, the filter is
15
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first fluid container on an upstream side of the

filter and not to be in direct fluid commnication
wowaob/osf2é8 second fluid container. 2) The devi ceCD1S2008/010761

Caim1 wherein the | ower holder is hollow, the |ower

hol der having a sidewall with an inner surface, upper

and | ower axially spaced ends, the upper end being

0P e gompredSive iy eiEd oﬁ@@@d‘ dn%le?rﬁntehalv”l én(HiHeV‘QJrfEceaé‘QF §urface anda
skirt "extendi ng downward ?‘/‘;)u | e bottom wal
i 05/9

bot bafameeiface. Hipelemgntging wm&rr the rholdereand Raving ald@m@ter
out ﬁfbst%h{fa{y%‘& | ®NfHatdf & bikthélerfof ¥ Pé’rrste\béﬁ%ﬂ&@ Qwéﬁoﬂ&%nd wherein
bot romthe I nner sur ace e
sur mab@ttomsnéace islin @@mpresgjeroontact ylth/ae$e,almg@1£h@d thaylsa\ compressive
co ; ,
sCorBRBERA TR NS DB 98 Bk Bl 6e B s
t heelbroént within toavewerholietand komdedtathe mgelaslddwaiméthe fower holder so as

51 oo e BredndhBer FebBbes ab i AGeoRachdfy sR

s ur $calirey eletnentrin mpsmsﬂmiomect WﬂmmaaptpeWutfbbeabf taefifer, thg top holder

nt that n,co tac with an per, .
ur PBa abp%hide ard IR E ety S REPIERS 18t BorHRg formed i
100V ethe biveatROMNE A IeNcﬁof‘ﬂie@cfmﬂholdM artdi eRtehdivy throuRtheltRwlAINof the
and bonded to the inner sidewall of the |ower hol der
o QWerfgleef- t he conpressive el ement in conpressive
cont act with the sealing elenent and the sealing
el enent in conpressive contact with the upper surface
of 3t He demetoé?'a'mﬂw@eiew;shqﬂwdpeqom%wg sg#edya@rsompypssion glement
at tHaﬁ@ﬁﬁmé& o‘Pé‘Eéahr%' éle)(neﬁ%a a@@&aFa%’BoﬁﬂQséJheele%ﬁ%We@tor t
being forned in the skirt above the open end
15| ower hol der and ext endi ng through the si devvall of the
|l o
£ 1T e Rl clail2 BT s Bl S1f) Salb B FtdplesSon cement
el éhabinformetof a paslifgelement afl a sepseatd domgresdianrainmentzahoiedt and wherein
se nt.,above it. 4) The device
of f?n%l allﬁ’? gaﬂﬁgsﬁﬁh@@hﬁ&?@?@? is conpressively seal ed
by a conpression elenment that is formed of a sealing
e I ve it
gﬁmﬂeédreglggof% @1@@% ?élr?thg g{gﬁ@%‘eﬁeﬁ’ﬂs %e‘?{gﬁmeg %J]rﬁ?lbeéj r%o the
O comgessibh eldhent.devi ce of claim4 wherein the sealing
element is an elastoneric seal nolded to the
conpression elenment. 6) The device of claim2 wherein
t h@) Thenqeviessficlaim 2hienaithe mr@ﬂommnnt@slaﬁl openg fiite emaﬂudll to

de fluid comuni cat t we n I nt
t P i it Ren R nienitobiie el hoRer s flerand e
25pasémpssagé) The device of claim2 wherein the
conpression el ement has an opening in its sidewall to

7) The device of claim 2 wherein the compression element has an opening in its sidewall to
provide fluid communication between an interior of the lower holder above the filter and the
vent passage and one or more alignment features on an outer surface of the compression

30 elementand one or more mating alignment features equal in number to that of the alignment
feature(s) on the compression element formed on or in the inner wall of the lower holder so as

to align the opening with the vent passage.
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provide fluid communi cati on between an interior of the
| ower hol der above the filter and the vent passage and
woe@ons5260r e al i gnnent features on an outer supP¢EHUS200$/010761
t he conpression el enent and one or nore mating
al i gnment features equal in nunber to that of the
al i gnnent feature(s) on the conpression el enent forned
on or in the inner wall of the lower holder so as to
align the openi.n%] with the vent passage.8) The device
of 8 (TAe Agvice akreaire T whereje the fiter isya virus refenfion filsr.r et ent i on
filter. 9) The device of claim1 wherein the filter is
two filters, both being a virus retention filter. 10)
Theé) dbe Heyise affclaim hwherain Ui dikeg Isiwa fitersfhiothtbeing p girus iglention filter.
filters, both being a virus retention filter, each

sbei 16?}@ deQiclbrchB] Bifereld théfiitef i§ bR Midrd Both Baﬁgfé?@ir%_é tefentidn-filter, each
11) The device of claim1 wherein the filter is an
ul theiag pfiadifigtenbiralietentipmenaraptaiating a noni nal wei ght

cutoff suitable for virus retention. 12) The device of
claim1l wherein the filter is two filters, both being
an 1a) Thexdevice of slaimohwhessibthafiller ib avilirafiitration sreimbeene baying latnominal
cu | [ retention. 13) The device of
cl al hﬁtfﬁf\éﬁét?@#l%fiﬂ@}’elte]rnti'oéf is three filters, all being
10an ultrafiltration nmenbrane having a nom nal wei ght

cut suitahl e for, virus.retentdion. . The devi.ce of

ci' 421 Toe b i D] HE el ST Bl Bt yB grane
comavisg d mognimaf wedghtdutasisuitable formicls setentisronat ogr aphi ¢ bed.

15) The device of claim1l wherein the filter is two
filters, the first upstreamfilter being a depth

]f i I1t3)ern;]e9dédicé &emecme@birﬁtﬁu\m]g is @R fiftdrd, bIebeirgein mwﬁ%ﬁti&cmaﬁbrane
romthe group,consisting of a n Ccroporous nenprane,
15an?‘8‘§‘§ﬂﬁﬁ9?]"]ab‘ﬁer‘ﬂ%&?“&&§F'@H§ fQrMirHs redendon- a i cr opor ous

menbrane contai ni ng. one or nore absorptive beads, and

an ultrafiltratjon nmenbrane having a nom nal wei ght

cut!18 Thesdgvieegf claint bwheygin thefilleis sqicteg fom 1he)aronp fensising oba glass mat
Malghg cRoRdi@Fpfickgpuum filtration device of claim1 by
providing a first holder and a second hol der, a _
filter, a conpression elenment, a sealing elenent and

20}1\3? of PR RUBESSIafPf vlvt%?éirf‘tﬁgfﬂ?f‘ig m{ofﬁp]éorF gg‘;fiirsg]%str@dhﬁjﬁlté%%% depth

ers respective Irs aving a
si diarand thewecpnddewnsiaam fitsubdingselectedsfoat theagioupl congisting of a
axl .
RO RERRL  RE e BP0 erron
ex tcemalningpnd onneva rbHosptivecheadsdandiae ulrafiittation menhtiranethiaéng a nominal

bo%@mc%bLuitgﬁé(}opﬂrug%teﬁf? er inner surface and a | ower

outer surface and a Ird flow portlocated in the
25bottomwall fromthe inner surface to the outer
sur,

opdy &y ST BB PR Taleh obubB e of P te Frigocer
si cedabdcomf holdbea fitter, a compression element, a sealing element and two containers for
attachment to the first and second holders respectively, the first holder having a sidewall with
an inner surface, upper and lower axially spaced ends, the upper end being open, the lower
30  end comprising a bottom wall and a skirt extending downwardly beyond the bottom wall, the

bottom wall having an upper inner surface and a lower outer surface and a fluid flow port
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| oner hol der, the port being adapted to be connected

to a source of vacuumfor drawing fluid fromthe first
whelodess2esr ough the filter and into the secondPtiDUEmN$/010761

and a vent passage fornmed in the sidewall of the | ower

hol der upstream of the filter so as to be in contact

Wi th the outside atnosphere, placing the filter into

t heocaiee i thetdidm RAGroRthd il Surfagd to eloGer surfitle 26 k/étgurﬁ P&t formed in
seal i ng el ement on an UP per surface of the fil
oW

pl 474 3K 3pove eopp and of thlowerdinideriand priengipd tﬂfouafhthweﬁé\fa" of the
S unévaze ﬁoldéf tﬁefbsrt BERY ada;s&%oenlb egrsdahectd@h@sgda&e 3 JaBWRT for drawing fluid

surface of he second I n the open upper end

t hdromitiedirst mﬂed Broughipe filter ang lrzio te secorthogeirpidesventpesseas formed in
L 0 e KeRACRRE IdVel rf&ﬁﬂer %Qtré?agv?f e ﬂife? ertf B X&té‘cp\xn@?heto‘ﬁtside
ene an seal | ng or na

he conpressi on e ement
| i gtmagpherey placingete filted inttr the lnpenfupper end f thelfirst raéder, alating theysealing

r
o Rt A5 1B el b B 5o
fi _rssrlfachoﬂtlmbesealmgdlemerdmludm@aloWemutfatgetthesecmhdlHoteler|n the open upper
Eg:egcigfl e fir sgholcper apﬁ;r/TrP eglre\c/i%omprcrescsﬁ/e %rcetto tﬁe secondrholder to apply a

10 compressive force to the compression element and sealing element to forma liquid tight seal

wn
—

with the filter such that all liquid exiting the fluid flow port of the first holder flows through the
filter before doing so and bonding the first holder and second holder together while maintaining

the compressive force on the second holder.
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