FI LTER VI AL HAVI NG A TUBULAR PI STON A RETAI NER CUP AND
A FI LTER CROSS- REFERENCE TO RELATED APPLI CATI ONS Not

wappbilcabt e STATEVENT RE: FEDERALLY SPONSORED PCT/US2009/034736

10

15

20

25

30

RESEARCH/ DEVELOPMENT Not Appl i cabl e BACKGROUND Fi l ter

@Liﬁka\i@@l#kﬂﬁiééﬂﬁbﬁ% E(éf@@a%hh‘r&NEhtéﬁéANDA

rratl ng vial containing a and things suspended in
the fluid. Wien the pi ston is inserted into the vial
flui d passes GROSSRIFFERINGE TORELAIED APRLICAGIQNSt on in
or dery e the fluid fromparticles or

nol ecu{’gsﬁﬁo%{@%\r ge to pass through the filter in the
bottom of the piston. The filtered fluid can be

extr strmatEMEnm REe FEDERALIEY SPONSOREDURESEARCH/DEVELOPMENT

di a er a i ckness of the filters can vary greatly
fromﬁ‘?tlﬁ‘ a&’?llter and the thickness of the filter
can vary greatly even across one filter. These
variations make it difficult to seal the filters so

all the fluid being filtegodkgresed t hrough the
filter, and so that fluid does not _w ck around the

peri pher Gifteteyigle haye 4 hibular pisiop Wil a Biter fihifisadigaliend of the piston.

filtrae glioh Il idltol A mbthR vl $6RRninE Y Hulieind thfigs dubflefdddSin the fluid.
forced through the filters the filters can bow or

ot heYhinde Bigp Aninggigd dntp &g Ylﬁluﬁhad Pesseyihepysh thedilter ppcsinto the

as ‘pIsto‘ﬁWEer@erttQ%eﬁ%é’ tHaf ﬂlIlJf'?rom ﬁgrﬁaes 9"1"115@5\{16;5 too large to pass
assenbl i es use ultrasonical ded assenbl | es. §

i f {ieughithe flkcs lra?he boftant akibe p@@m th«wﬁltmuﬂmé carhle extracted from

adj %ggqonv\,g ESih _leaves plasticizers that
cont am nat e t uids placed in the vials during use.

BRI EF suMmmmﬂelf dndtthicknessadf th ltgrs samvanageatrbjr tromddstr to filter
t hatcm(pl"l’ﬂ? t}‘ﬁck?lgsg OM” me{]%ggggl%lrga% l}’]g%{é’ll acro ne fI lteonlglﬁse vanﬁtlons

pl1 ston duri ng use Sso passes rou
t he nfak¢ ute:hff'amld tn ema b the 8@ sssoanl lothn d]utdﬂl&u@(jhaesre(bf)astd’s ehrough the

R TR BRSOt RS R 81 P
snaperftammateglm filsared ﬂunti ia pheer @goh.aFeshes,.eal &umﬁﬁfopcrea\thrde@ the
ggagh F l%’énrsccle(m o othtaer%llgs% efo?l% altu;1 E?ll()lwoﬁl%(tﬂ Itool?ypgss the fe lter as it
enters the body of the piston. Current assemblies use ultrasonically welded
assemblies. Even if the filters are ultrasonically welded to the adjacent walls that

leaves plasticizers that contaminate the fluids placed in the vials during use.

BRIEF SUMMARY

A filter vial and piston are provided that has a cup which holds a filter in
position on the piston during use so that all the fluid passes through the filter and none
passes around the edges of the filter. The parts are integrally molded so there is no
contamination from ultrasonic welding. The parts snap-fit together, but appropriates
seals are provided to prevent wicking or leakage at the location of the snap-locks.

The filter vial assembly has a longitudinal axis along which the piston moves
during use. The assembly includes a tubular vial having a closed bottom and an open

top with walls defining a cylindrical interior having a diameter D. A tubular piston is
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open top with walls defining a cylindrical interior
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proximal end of the piston and located to engage and form a fluid tight seal against

the vial when the distal end of the piston is adjacent the bottom of the vial. Ideally, the
piston flange has a generally triangular cross sectional shape which is larger at the
proximal end and smaller at the distal end of the seal.

There is also provided a method of forming a piston for a filter vial, where the

piston has a cylindrical tube with opposing proximal and distal ends. The method
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tight seal against the vial when the distal end of the
pi ston is adjacent the bottomypof the vial. ldeally,
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Pi S{edln | \RALEBed? understood with respect to the following description and
drawings, in which like numbers refer to like parts throughout, and in which:
Fig. 1 is an exploded side view of a piston, retainer and vial;
Fig. 2 is a sectional view of Fig. 1;

Fig. 3 is a cross-sectional view of the piston and retainer in an assembled

configuration;



forman axial facing seal around a periphery of the
filter. BRI EF DESCRI PTI ON OF THE DRAW NGS These and

wordenifent ures and advant ages of the vari ous PCT/US2009/034736

10

15

20

25

30

enmbodi nents di scl osed herein will be better understood
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ange 28 is located adjacent the distal end 14 in this recessed area. An axially

extending tip 31 (Fig. 2) is preferably, but optionally provided that encircles the distal
end of the piston 10. The tip 31 preferably has a triangular cross section and is very
small.

A retainer cup 30 has an inner diameter sized to fit snugly against the piston
recess 26. The retainer cup 30 has proximal and distal ends 32, 34, respectively, with
a porous cup support 36 over the distal end 34 and a third, cup seal 38 at the proximal
end, extending outward, away from the axis 18. The support 36 is like the support 16,
A membrane filter 40 fits inside the retainer cup 30 and abuts the cup support 36. The
membrane filter 40 is disc shaped, usually with an axial thickness that is several times
smaller than its diameter. In some situations multiple filters 40 can be stacked. An

inward extending lip 41 at the distal end 34 of the cup 30 provides an axial support
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encircles the distal end of the piston 10. The tip 3 1
preferably has a triangular cross section and is very
small. A retainer cup 30 has an i nner diameter sized

0 PRSI B2 5o B0 5 e

respe F.tegswihy filtod mmgan@ @mpmm pw@en&hwmrs tire3@scmbRA. t he
distal end 34 and a th at_ the proxi nmal

end, ext BidPREOEUL hat Pfeé%a‘g)y ft?l@nﬁhﬁhféﬂmfsraqlal Sﬁﬂﬁ% or spokes
SUPE’)&EJdn{?gﬁfrd@thE'vJﬁﬁs bhRstSHRP& up 36 r&pe@m&a@@t thi kippbridd, 36
fits inside the retainer cup % abuts the cup

suppond takg othyhierme ﬁmham@cmmg% or aqyaresgrwlu \s;@k,scnamé@re with drain

USURLILY thefh ﬁ@p%'\@ilth 5 maﬁgﬁlﬁ'séosg r§§'(,tt10h $s §t§1\4€é'daémt£ﬁlém\ﬁth the
smaller than its dianmeter. In some situations nul

fi| erexsofabe winglp@buitiog Kediltendl jimweded teseteaschleriags gqf tﬁe filter.
at d |
CUpSEs Bt B4, PRy AP AE R0 B ot

3 1cioF sgeticR)wilmequire odérsatiak ﬂ@mﬂ’cms s¢ they picgtward E&h other Whlle
pr e?{ﬁl?§potkgsear£ S rﬂ%ﬁé d&%ﬁ%@?éﬁ&%&d %‘{E’ﬁsé Jécl: B%]éveld gy%%&btl 300 many

rts are asse 0 era
t ak epdkbebldakr finvothraughl the lfiltst 4&.1&13;1 too fesypsphokes aﬁ;&Weln:d‘ ilrgto flex and

fromthe 0 St o respectivel
R L s A R T
r ecfTan gntﬁram(mrofslmmble:s gt thel conmar Ks pr@ireraalyrshalleo m hd1 telblacknfluid
hoI r l.ar ¢r.0 ecti.on
Br e B e PRt Pk RS av20 d iR A RO 10
ab ubithrag itirfee dfainetee bf Mut 13 ipEder Tho dinkdues Willoekageh afe sizes
lter. Since supports 16, 36 abut opposing sides

;
of f"l’fLW’IﬂHh{:é‘fe“ Jof e ?S\Ms‘f‘h a triangul ar cross

section MiuHular Gﬁwl;fl@.as@.ﬁlo At @b:timel dnb &4 AREX 8B sAAidid18Xd 46. The
are toward each ot her. ile four spokes are shown

si x VBhtars y2es pag étﬁrﬂpgﬁbé%f@ ey M iyt &) Bhpehinthgvial.

Manyhs PRKES CDIIB 96 kind HiStoh i DLRUG PR dil iniﬁd'ncﬁpwnﬁﬂq“&%} cross
few spokes allow the filter to fl éx and

unf Pactieh but qthegishpresroylddgsised he filter by fI ovvl ng
around trbgelﬁﬁg &cph%ry i rdififing b & g tsmgr @E}B#ﬁ tis%d abuts

of the SpO es at he center Ts pre era SO as
not thegeqspse I@Olf"louﬂé on| kil tehdd dtighpistee 10isp ttleer pistwn swppart 16 abuts

ce nhl%&lb%h§ Fiftdt gferﬁh? HFeg es ilhelfgt%{1 n C?]Je glr.st I?qj!gll gdoﬁalllg cup

with an I nner mbter o out
di meuPpPIH . V\JdIEEIl”yvﬁlﬁwwlwhtlp B¢ movidss anchopittakedt foece around the

S BOGARTTS TTH  SB 1 v
Them position by the lip 41 and tip 31, and further supported by the supports 16, 36. The
tip 31 and lip 41 hold the periphery of the filter 40 in position with the tip 31
providing an axial compression seal against the filter 40. Movement, such as bowing
or twisting of the body of the filter 40, is restrained by the supports 16, 36. The
combination of supports 16, 36, lip 41 and tip 31 are sufficient so that the seal
between the periphery of the filter 40 and lip 41 does not leak as filtrate fluid 50 is

forced through the filter 40,



vial 42 is sized and shaped so the retainer cup 30 and
piston 10 fit within the vial. The vial 42, cup 30 and
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circular cross section, but other shapes could be
used. Referring to Fig. 3, the retaining cup 30 fits

over piston flange 28 and abut’ the recessed portion
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42. Filtrate 50 passing through the filter 40 is in the hollow body of piston 10 where
it can be removed directly, or through an opening in cap 52 which is fitted over the
proximal end 12 of the piston 10. Materials entrained in the filtrate 50 which are too
large to fit through the filter 40 are retained between the filter 40 and the closed distal
end 46 of the vial. Preferably the cap 52 forms a snap fit with the proximal end of the
piston 10, and more preferably has an inwardly extending rim or lip that forms a snap-

fit over flange(s) 20 on the piston 10.



cup 30 and piston 10 is slightly larger than the
di aneter of the piston body 10. The assenbl ed cup 30

w@eaopiRinn 10 are then fit into vial 42 to fopCEUSI009/084736
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or filtrate 50 through the filter 40 and into the

hol I ow i nterior of the tubul ar, piston 10. Preferably,
but optionally, the piston fl a?nge 28 bul ges the
sidewal I _29 of c out ward enough to forma fluid

tight seHl® YA fpmé%rwat&n Webl|eineatsFel 4y farsing fheecupeiover the

38 ienglserr&iszhd qlﬁaﬁlk)a&ﬂ e fihid ttghtesehlnfeﬁﬁemhb&n @fe Mdedlall 29 of
42 to forma fluid ght seal wth the via

Adv Hit fa'@e%grrf&/thetln@rewaélr%f YiRL42 taweolsrt:awooffth% iflapge 28. The

sealisroasiiag enhride ﬂbélﬁ/aﬂy &0 dtiffes9Tor tﬂrées@év@aﬁloﬁ 319 cup 30, the
whi ch seal against the interior walls of vial

t he thigkaess el 1hs wall yaserdd. Hieshtinasoaighe ﬂ%ngﬁaﬁ tbmhgpel@d size of the

f u'ngngarzsf . #Jrfhat ffhéﬁm@é%% sﬁle%HQfséhfthelt i€lige ﬁ%@fb@sa M Bircular

t he body pi ston 10, ai r escapi ng rou vent

24. S@éﬁﬂ@ﬁl’rw at fheid é@bﬂ Sezlzaremdeﬂls enhr@ wncwhfen@cgnﬂﬂal abytting

sea I f rat

aasr oI AStachl 20 B El 10 0 WAl opufe i sl s

pi stlaghtly defameing at the benschldoramy bt smhrcEﬁtrinyt,loros optinn@luag;lu will

er,

en dggrg Qv@gcpt%’ﬁnc%ﬁ&ts ggd Pﬁlgt utsed iforf S%gall]?ﬁr/ aAﬂ\é Cri'?alg outsﬁ tﬂahange

f | | t28 ati&earﬁﬁlch\}md@hrfm’eelngbd obavagkandointlirting frore ulghdistabtoward the
(i) & feka i ned between the filter 40 and the

cI og Oa‘“&‘% tal lén'ﬂs% of the vial. Preferably the cap

52 f or neTl&e s@abpsfildo Wefei’abﬂ)heaspﬁm){hdm&d elli}ﬁacefanglbe outward and

n. i nwar

ext &%E? frromqls :H)sitaﬁ 6 \%/qe{g%e? i gsgcﬁgtp@fetpls(t)%r The seal 22 also

fi apg:ﬁrﬁ))ly RA aﬁrhcllhkﬁl fotade@RgldPotkRerdan® iktiniBg from the distal toward
def qr mat |, o Pg g g caused by forcing the cup 30
ov e FIePREImE ﬁﬁ%% BeBfPRcts the quality of the fluid

tight sedfle deolk TRA2DRAMBLRe BROreiraRWRhYe a'Z?enQiEal]S/ hﬁ‘ar%h‘lﬁr Cross-
30 and the inner wall of vial 42 at the [ocation of

t heStiehgad or integrally sroledarithghe pistoarleer @ Hosthisy capptruction

t heaidvisf tho@ass afpididie1sirdanalab (28 M GHIR: B0 seald™®, 28 and flange
thi ckness of the wall on cup 30, the stiffness of the

f | ang@rexgrong Rad eniian Aheir replar stape lad seading anif@mity durmg use.
Fur phedrent Ichs 54 aBoE sl?’ﬁ)eé Soudd b fusdNOpgR & atf: lgjpgﬁse# 36 are

not loose its circular shape and forms a'f
sealntegralyienlddadelugng formationof thefristaari@and tupt ?rﬁ)ereamngtltqlmg

o 1 PLEISAL o, 6888y Bl o i
at pheupt bopasssalalong ¢hzt longiwidinbluaxiss e hif dlef suppaatsi Ion 36 sach have a
822& ﬁ?@ha (Sjss\%ét fon @m%%éé\ﬁ eQ s;(!}gléuslla;ﬁ;glief‘ SRS ipg 9 a%porsrlllalt%gldﬁ%gf the
an fihel 4Gnadmguusé ahcel eamglngjplogltmmlmb asad té fgni the digtaf Edof the
t hepgioﬁ b @Ito FOQWeqrign%(ﬁlar cross-section of the supports. Alternatively, the cross-
section of the struts could be generally square or rectangular n which case the reverse
shapes could be formed in the molding plug with only sufficient taper to allow
withdrawal of the plug after molding. The formation of supports 36 with a triangular
cross section on the cup is not difficult as the triangular shape can be formed in the

end of the molding plug and the angles facilitate withdrawal of the plug.



proxi mal end of the piston. The seal 38 al so
preferably has an inclined surface angl ed outward and

w0 pwbiimiznyy from the distal toward the proxi mal PENUSINI/034736
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the piston. The seal 22 also preferably has an
inclined surface angl ed outward and inclining fromthe
distal toward the proximl end of the piston. The

A L L N S T

W t fest sirghlst Ber ekBnplerO€ing sails sel i sctepnfit b i@cular recesses
iston 10 and vi

allo he wal |l s . of | 42 to be thin.
o Fnd bt PuCS recBisS i mbeifen ¥iRard wivsdy ﬁ%hthwkness
mai aidstenith @if theCwilBUMmaKing fRpeuedras Ral TG ORI 18 DY, 38 are
durin

e, Different cross-sectional shapes coul d be
useBr.e%EﬁyeW%E‘,”yﬂPz&glPﬁﬁw fwétﬁi'?f pagg fromewhigl Bigy sxteyd. Further,
Mo G hreferddstdroroyaiy Wan@fvidl B2 aRinfIRQ oo Ao UYasA and that
respectively. The plug inserted into the holl ow body

of PR&tRTDE SHdr lenEectrers) Bvoidlipegorine o cyen Bpnggerals difficult

pas s&suR RNk fe rddarahd Hféh@%fﬁ\é b&tl8. |f the supports
16, 36 each have a tri an(gu_élar cross-section with the
¥

apexes ofhetmigon H). spgyP@and viel ‘Agroppbeibhgmelidabel ofuitable plastic,
filpbRrerd® Ghir tihﬁlgdolb@ﬁot olNaR it B {gg Rmi%lgin%halb@. UL ial is

to Tormthe distal end of the pi to formthe

t ri BiSEAbAY medeosispadyeling preirabith polspropdentes or other suitable polymer.
Al 't ?ﬁcnﬁttér\él@liy rcklljeﬁvl)g %lec?p‘?'igl%qy%]adgfof tflgﬁ n‘?"ﬁglg}l S 1%9 lflilbé:jr oqeother
general l'y _squgr e or rectangulfar n whi ch’ case the

r ev Eligrenatdviapsesuchoas VP Folgolyvinyididloride ton EEﬁ(ﬁjo@ieﬁ@rsplp?@le), etc.
with onl f.f1 g - [ | ow.wi t hdr 0 e

ol g ar ¢St A 0.1 SRS ikt RBMG R St s ten
a t snapdigovamistmabsgzs 28 didomtothe tisel endpofitse pieton di,fahid refdrably

as the tri ul ar sha can be.fornmed in_ the end of

t netabrAhE B PutaRa e Faltn rEy pe.Sh rii s bt PR arSier 27 o
of thgispinugAtGhk goins el filtey PE S HelibetvanIte BistaluGADI kIR piston 10
Sk, SRR B W Bt 5 e sonr 36
r ectignulTise tiB1 ﬁr@fﬁing(dlhd’ A1dral) apLRR P A ﬁa%kaltg‘e&@ygﬁ%- an axial
But the recesses used to position such seals reduce

{ heSHRIO T e R B 0 e BRTiphAYOF e Btsheang durthes el pgprevent
t hefie podigrhy @lthe ikt ddibeniBEBdtHecdBhe JphcesIB R Kpports 16, 36
preferably integrally nolded or cast with the par[t)s

fr o?ﬂ%ﬁ?sc%'&swwlf{s‘oa ¥iod seakat hageripheny o M dhectflisr.r Sk pipsertsrl 6, 36
10, prevt H0 fABViréth bdila®onBBkid 28 a@Hbre fhineMAL LQUS the pgriphery

pl astjcs and that nekes form ng suitable recesses t
hol &f thlan. 1 | ng or even D-ring seals difficult because

the receggep 31gaAMERLIL MEs & LaRATLrRE-sdch6n RAR HR- apex abutting the
filter 40. During assembly, the tip 31 is preferably small enough that it deforms when
it presses the filter 40 against the lip 41. A tip 31 having a height of about .01 inches
is believed suitable when used on a piston 10 with an inner diameter of about .3
inches so the diameter of the tip 31 is slightly smaller. The tip 31 may be viewed as a

rib on the circular distal edge of the tubular piston 10.
This assembly also forms two outwardly extending portions, one at the
iocation where the piston flange 28 forces the sidewall 29 of cup 30 outward, and the

other at the location of cup seal 38. Both of these seal locations are larger than the



The piston 10, cup 30 and vial 42 are preferably
nol ded of a suitable plastic, preferably one that does

woeioaontam nat e sanpl es placed in the vial 42PCTH82009/034736
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vial is preferably nade of polyolefin, preferably
pol ypr opyl ene, or ot her suitaq e polynmer. The filter
40 is preferably, but optionally made of Teflon

or .other filt

voias ) Al io00 feteyt e e oL e SUPBR gL jeeations

et Car_elmeﬂalﬁsly sb;baeatéd byt edisdfcd sulfiae et tHéSWd]lleoﬂth@wal 42 extends

retaini The cup 30.is then snap fit over

pi S{BHTd foa 5@102@“3%' 1 1 Righidismage 18 iesfo grigere 3 gopg dluid-
10, ugﬁdaﬂﬁﬂ&ﬁfﬂahwnibut optional ly) pushed al ong the
piston until the cup seal 38 abuts the shoul der 27 on

t he pi stdhseendn Figs-sl-pdhhdisiahpiston flagge 280s logatgd plightly before the

bet weepr hhe; s‘ijdnsf()also %@I tHEFe isheshBh S Riiritd RBghn! Beﬁ)rél‘he inclined
and preferab y bet ween the piston support and

cup flargsp8rheeing o cylménqai sectip istdpgorml.1 This ésl@dnlgaltsprélon could
fil B@rfoﬂ'&dag@'t{ﬁefsoﬁléa@ly wéd@@%@%s@%ﬁ&%ﬁ' it OJuBEor@ﬁé having a

axi al seal encircling’the Iter 40 near the periphery
of eXledfi¢al tnsripheanantouhe histal fedipof Pheepistan t0heBpiestch hatrasonic

of 'i»'aﬁmfg el & éJnPd dﬂa%kora@dwamg\o&en(}gng e %Ic' §uPpoa %6 is

support us hel ps provi a go sea
t hepp{ﬂchh)hewte;gracbw nncnéedfanmulwmeouﬂyemﬂuthcﬁwrtrsnd:ﬁof tB& piston 10 and

re Ilter 4 ben I ng, a
Dr L gl B e S 1oL STURRARLT S-S RE o p g gy
ti P dB‘ﬂClﬁr@ﬁmabf 9]6 Hﬂ)gtha)fttha mg‘gm 11 &iis @pmﬁg,_ seatl tﬂﬂes\ﬂbﬁg&r than

t he but the assenbly, t he

o BRERROabS Liah Ful st e PR Ger of o

vvhen it Pregiges ﬂiﬂge 2B dvdad adésagaicnsthe ﬂh@el]SD&mﬂ rdcess”6, thus
1 having a, hejight of abo 01 .in

bel 15028 "G PP SO GHER trueE BiP S0 sPBRAD Uy Prondo. But th

i Enenngélzambebomfat@bﬁmtthe Seflljr:?\ﬁb&&yraal@‘)tdf@hedﬂe&nﬁi arp Pfto bulge

the ti y snal | er et

Vi ev@&%ﬁg’aizé PEVEH %Pﬁﬁl o rsﬁﬂlngrlocéﬁl@taéltheé’é%aé cpd Ofyth“ecup 30 and

tubuhﬁgmghﬁha@fﬁgpmmhus assenbly also fornms two
outmardh% extendi ng portions, one at the | ocation

wher e t ha [ Wieot is oarignllp glapesth erethe onisidg o dhgayipl 4290 gadicate a
cupm3Qinfif W1 ARphhe iRidahe Al t PR Jlefsan* ROVAS arf ;?Peferably

seal 38. Both of these seal locations are | ar ger
t hePHEFigRSIYdrantnapl i rapplasentso e dlapesnant ofilvid énwids tlw vidl 42 can

t hepyvial froﬁﬂ”ﬂm&g tht bfz‘if’ﬁ) a?l%%l us!? gpf'ﬁ'é 'fﬁ’lnlﬂqe%ﬁe ﬂ\%\g{llﬁl{ngftshycan be

separ ated by di stance sufficient that
t hemgjdggl it ﬂ@x\tlférﬁlélsn orwardly exiewling flaoag ot wmal exgouding Teeess,

a Sl):l it g PRt gg}{: Be !n‘l?irlgéﬁ qfffrpatug fﬁgﬁw %bf’%mgx‘? o]gsefr leycih%tg,i gl'pe‘inical

seal at both l|ocations.
etching, or other process leaving a visible indicia.

The distal end 14 of the piston 10 could hold the filter against the inwardly
extending lip 41 on the cup. But preferably one, and optimally both supports 16, 36
are also used to hold the filter in place and to support the middle of the filter during
use. The piston support 16 restrains the filter from bowing and leaking around the
periphery as the piston advances into the vial and fluid is forced through the filter.
The piston support 16 is thus preferably stronger than the cup support 36. The piston

10 can be made of an equal or stronger and harder material than the retaining cup 30,



As seen in Figs. 1-2, the distal piston flange 28 is
| ocated slightly before the end of the piston 10, so

wo bav/11h2eze is a short cylindrical section bef PCBEUS1989/034736
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inclined flange 28 begins. This cylindrical sectionis
optional. This cylindrical ?@lon coul d be forned by
ultrasonically welding a disc-shaped filter support 16
havi n | indrical periphery onto th i stal edge of
¢ he Pl s hagEp o PRALERT & Serdll i erdals E0h & stide
Conb@dﬂ]ﬂ&}iéﬁt@l fladge gs)alﬁgfriﬂﬁh‘d@ﬁa fit Frtl”tﬁhe ﬂlﬁﬁn febt’:sﬁ @6. Preferably the
sup ort is prefera i ntegra nol

WS%A%&E“ R sqme FrateRia? 45 SRS FERITES P 30 H’é‘t fﬂiP §YRyia slightly ghinner
thuaunnaﬁn@%ﬂehsksane material as the piston 10. This
I nt egr al nDIdl Is usually difficult because of the
| ength ofh thl?@\'epqgeéqrmtforw al@ntby pyay of eyanyds; épdypottlimyagon. Given
| ongrabbaatiscldigre AR RAIBA f @E ark BEuIPHSHERN a8 Ridnt tHa?are within the
difficult to nold interior parts. The pi ston flange
28, SRpglaRdyspiit|od shedpvestipragisclosad hereianineludise apripus evaws ef shaping
26, r I .
30 o R8I FrpiEie! ity Radig IS EpleRk MG heren
al serndsaisest denss onin tviry ingeonbinatianaylith col dthe gncbaire nhigntended to
ret
for o BeEM a8 RHLARIN ST M. SRS B ERE B caims
30 amgdt latbe fimétedi b thalillugimaddedodmtiodanepisst on 10. A fil | I | ne
54 is optionally placed on the outside of the vial 42
to indicate a maxi rum |l evel of fluid placed inside the
vial. The walls of the vial are preferably
sufficiently transparent or translucent so the
pl acenent of fluid inside the vial 42 can be seen from
outside the vial to allow use of the fill Iine 54. The
fill line 54 can be nolded into the vial as an
outwardly extending flange or inwardly extending
recess, or the fill line can be marked by paint,
mar ker, abrasion, |aser etching, chem cal etching, or
ot her process leaving a visible indicia. The distal
end 14 of the piston 10 could hold the filter agai nst
the inwardly extending lip 4 1 on the cup. But
preferably one, and optimally both supports 16, 36 are
al so used to hold the filter in place and to support
the mddle of the filter during use. The piston
support 16 restrains the filter from bow ng and
| eaki ng around the periphery as the piston advances
into the vial and fluid is forced through the filter.
The piston support 16 is thus preferably stronger than
the cup support 36. The piston



10 can be made of an equal or stronger and harder
material than the retaining cup 30, especially since

wo b@onerai ni ng cup 30 nust have a sidewal! 29 PCEKEDDE034736
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enough to slide over the piston flange 28 and forma
snap fit with the piston rece?f 26. Preferably the
piston 10 is of the sane naterial as the retaining cup

slightly thinner and thus nore
fl eMEHﬁh&@%@% description is given by way of
exanpl e, 1.and ANBkervialhgpatat @ Mavika ¥ %ﬂgﬁdﬂlﬁmﬁ@@é’@ompnsmg
di scl osgj')i a‘ll%ne ski I led in the art could devis
éfl

var f&¥qu ating 7 £1of5d: ptiemy AR ORPLIGR 28% &aﬁbﬁffﬁmngcﬁ cylipgrical

I NV adrice it h 9GhR&e; herein, including various ways of
shapi ng the seal s 28, 38, Further t he vari ous

features of BHEbWHHBeHEHR SPRfising| i antheraximal eads wish at least
used al ofg dill dnll BEHY bR, %nﬁgtaﬁthhﬁng kuE meﬁﬁﬁg Ot Rfrical
and are not intended to be limted to the speci

conbi nathSHOHeEk ap sakriplefaging receigd pOttﬁé aéﬁeqmé theg dltsthleend the
cl ai ms i 8ifOtind BisE M thed t

ot ey o, BisR R bt ¥ S pidqd BBy pajacent to the
appar at u&stalvil afthe pision gid extindiak oatwas] fr«mpptomsu ng: a

tubul ar vi al RN

wal | s defini r?gﬁt \§ ggly Fﬁ%ﬁﬁs@eﬁt@é?ﬁgﬁg\ﬁm?ﬁ‘?ﬁl édl% Ofﬁ} g’lsmn
D; a tubul ar apietinen cup h:tvutgop@slewgi cditeridinlg bateleqnr 0 pfoxihal and

ends wt t st a en

pi ston h(g%tglnenhse f.' ELH’e\iyl hi'ng egoﬁgifimﬁtar g'?:i'? i &‘F jdispal seal on
with an tha(pstomamd fhadhgn g lipesradieg mmrd tovardathe dergittidihdl@xis at
distaledt i ston, the pis f.urt her. having a

G otal SPEIRP eRLRE 8 reiifls B bl Rt Bl ey bidod'a o sea
of the mxﬁdndmg a:ndvaﬁi(frexlﬁdheﬂ groRlial@idl of theRuph Sisdhce Breater than

filter s ort cated, inside the pjston at the distal
end of tHgB FB?P Si'qéff”&ﬁﬁ’glthec‘ﬁ'ﬁ bRingisHickntdy feyiplefto deform

ext endi rtgmba&tl WeRB cap s o theadistaldedtorltheeéen Bfasdd® an outer
cup W|th an interior dianmeter smaller than the distal

seal on REMSHNIHSF BIiREe Y 2he [opationtol Higipien fFaRge when the

tovvard tr’@l@m'e@é’i@'pﬁé&@'d K@l thapisendsidl ha dhdt al end of the
retainer cup, the retainer cup further having a cu

seal ext endi AJ6UINRERGCS beswsen ke jstainingeip’ sdinpndfthe ‘hétﬂ] end of

cup a dié i ?@@ﬁ u&%ﬁ%ﬁfroﬁﬁ@l%nﬁ he i -BamREe Jup[?s p%{ﬂa@ over the distal
si dewal | the cup being sufficiently flexi

def or m G Rt PEYNt he cup passes over the di stal seal

G P51 O SGRFRATE S STl LSS o

t heplaced through the open end of the filter vial so the filter cup abuts and forms a fluid
scal with the inside of the vial at the location of the cup seal and at the location of the
distal piston flange.

3. The apparatus of Claim 1, wherein the distal end of the piston has a
distal edge with a rib on that distal edge, the rib extending around a circumference of
the piston and being oriented to abut the filter during use so as to press the filter
against the lip of the cup during use.

4, The apparatus of Claim 1, wherein the lip extends continuously around
an inner circumference of the retainer cup and the recessed area extends entirely

around a circumference of the piston.



retainer cup passes over the piston distal seal; and a
filter interposed between the retaining cup's lip and

wo b@odirtal end of the piston when the proxi maPCENS2009/034736
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the retainer cup is placed over the distal end of the
pi ston. 2. The apparatus of Cllgi m 1, wherein the
pi st on and retainer cup are pI ced through the open

end of t filter vial | ter, cup abuts an
forns a I ui d "§ ABPATYY ﬂrs&ﬁ ?ngbﬂ%’" ke P‘E@n’ ‘f'?i'a"atretf"ﬁlé‘g cup
| ocarfeintde of a pdrgn&lp seal and at the | ocation of the

distal pjston, flange. 3. The aratus, of Claim
whor i n &he  diE ERRTAP! SHaifle %ﬁf het gpmmisee 4 cap §‘F%ﬂ fogefgrsably

W t ButdniidlPfitsvet haproilingdl @hd &dESpisthne ri b extendi ng
around a circunference of the piston and being

oriented to dBERPRAFRUSSL|Glam ?dd‘fhieﬁ@ e groygnad sup salphatsan end

t heof the t@Ess 0@E PRfont he i p of the cup during use. 4 .
The apparatus of Caim1, wherein the |ip extends

cont i nuchis| y The aemsptusoliCiiar, irthergemarising e seal exterling outward
ret reloy
A% R SEFRRFE IR AR LI B g o
of @raianfiuid tighs seal agaitisethpivist when the distabend of Etegiisiomig adjaqent the
ar e RACoQfe GaP0! Yyner. 6 . The apparatus of Caiml,

further conprising a cap sized to rel easably but
snugly f%t ovide appreatpy oClatnh 1ewtereif thdpisioh Staoge ha. a ddnerally

appgf,g LH& CQ(I s Sacft lgha Mﬁ[cﬁllsnlat hre a‘r%e:oxrI n1rar1|a enlé smaller at the
nd o '8 (ot e gH make

abut s cess in
appéllsfatwmifhe@taél m 2 further corrprl sing a seaI

extendin out, i ston adjacent the
pr oxi mal ﬂ)end 0 ]tet”laliasse tﬂ% §W8”Wﬁ:at ed to engage and

forma fluid tigha cglérﬂilnc:ﬂgsaalleatwdl heithva @lossthBsitolénd open top

di stal end of t.he ton is adj acent. the bottom of the
vial. 9. The "apBaf Ef’ b"?ﬂ r&t “fgerﬁiﬁe‘ihélpﬁtof‘ﬂ@‘“ﬁgétdésﬁa' end

fl ange has acg@ﬁe&lﬂﬂﬂdMjpthfal/ﬁ@%h&fmélEﬁﬁ&aﬁ&@ﬁglﬁ’g‘ﬁhlﬂ: walls of the
shape which is Iaog_g the proxi mal end_and small er

at the di stal'¥Hy atﬂlﬁ'@l ‘é?e‘éf’eal when the pistop dy adypnged into the vial
assenbly, coRpii&ichGufficient to engage the proximal cup seal with the vial

walls, the distal end of the piston having a piston flange extending
outwardly and located adjacent a recess in the piston so the cup forms
a snap fit over the piston flange and extends into the recess, the piston
flange causing the cup to bulge sufficiently outward to form a distal
fluid tight cup seal with the vial when the flange and cup are inserted

into the vial; and
a filter having a periphery abutting an inwardly extending lip
on the cup and held between a piston support at the distal end of the

piston and the lip.
1. The filter vial assembly of Claim 10, further comprising a cup support

at a distal end of the cup abutting the filter.

12, The filter vial assembly of Claim 10, further comprising an outwardly
extending seal adjacent a proximal end of the piston sized and configured to form a

fluid tight seal when engaged with the cylindrical walls of the vial.



a cylindrical walled vial with a closed bottom and
open top having a hollow, tubular piston therein, the
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proxi mal cup seal engaging the walls of the vial to

forma fluid tight seal vvhen e piston is advanced

into the vial a distance suff' ient to engagethle ;
roxi mal ,_cup t the di stal en

D F he pl St DR dUieh i ah D G AR b et gl &1 of the

out pRiod Ihys adidial @igaiet aafl xeabing thef@aSHd dnichtB® tprSds M filter

so the c lf_ll forms a snap fit over the piston flange and
ext BHYS!S Flf‘BO{t & ¥hecess, the piston flange causing the
cup to bul ge ’I%Hfﬁfltblchﬁlrﬁshe‘{nUP}UBF\@Faﬂn {3} ﬁlﬁﬁépc@m?hs?rﬁ@ﬁ removable

fluid tight cup seal with the vial when the Tl ange and
cupSHrevigdia merimatadhepisn: and a filter having a
peri phers. abqthE Ifidr AR k@é@%fﬁ by cath qadhﬁlﬁier] éo%p@@m% Revent hole
cup and hel d between pi ston support the 'dis
ende¥endingethpiugh gnwalh af thﬁ;epwtprp andy %ca% adip¢ant ¢he valaatdjacent the
ass f g a cup support

at s%gilnéﬁtl gllfd cgt? dﬁt&pﬁg d?:k ﬁl)ggléatt%? I'n ﬁa?'hg filter. 12.

The filter vifamethod edifbyning a(ﬂlmﬂ‘rﬂ)l@ ﬁlftﬂantld‘l,ethe piston having a

ent a
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forma fl uid formgg arseawarWyeﬂxteadgg@man\ﬂlmge tnhthe distal end of the
cylindri 4? walls of the vial.13. The filter vial

assenbl Y o1 "d ai m 11, wherein the distal end of the

pi ston has a faisigsd C}éidgtéacaWet:éss arotnda petipdadiofiche distal end of the

ot A0 RF 4S8 S SRR st s e g Bangt and on
10, furttheprognmﬁpmdcsmfnme @istorefamgabl e c?\pI coveri nlg t he

proxi mal end of.th iston. 15. The filter via

assenbly of dﬁ’i"ﬁwa%itgr‘I“Lﬁ'i‘etq’r?étf’m&gﬁﬁ‘?’t‘?'g‘?“ﬁﬁufhw@&]hf“prféﬁ‘éed to it

ext endi nget the Qlikgh ead Vet piforl AR r@iaﬁﬁr%%@ﬂﬁw'n@%ﬁ%ﬁé% proximal
adj acent the seal adjacent the proximal end of t

pi ston R4 a8 g Jvag e’ftm“gplﬂ%%tcﬂ’? praviedistalend avitieh Hipabuts a

of for m@gplaerpbﬁh@mtd‘ror a filter vial, the p| st on
having a cylindrical tube with opposing proximl and
di stal ends, PE6WEHesPRg: proximal end of the cup over the distal end of the

piston and piston flange to form a snap fit between the proximal end of the cup
and the recess on the piston and advancing the retaining cup along the piston
until the distal end of the piston abuts the filter, the retaining cup having an
outwardly extending seal at the proximal end sized to sealingly engage the
inside of the filter vial during use, the retaining cup being made of sufficiently
flexible material to bulge outward at the piston flange with the piston flange
and retaining cup being dimensioned to extend outward a distance sufficient to
form a fluid tight seal with walls of the filter vial during use.
17. The method of Claim 16, further comprising providing a filter support
on the distal end of the retaining cup, the cup filter support located to abut the filter

during use.



form ng an outwardly extendi ng piston flange at the

distal end of the piston; formng a cylindrical recess
wa@emand2a2 peri phery of the distal end of the pPGL/U082/034736

the distal end of the piston and adjacent to the

pi ston flange and on the proxigal side of the piston

flange; placing a filter in tﬁ bottom of a retaining

cup which, cu i ze a fjt over the. distal

Chp otk Sk ShRi T I ST iR P Pfagn filtr

endsuppart an thawatDereixéfethel pR@n| the pitonafilied RRGINIGeAIdShalbut the

endfﬁhi h Iip abuts a periphery of the filter; placing

t he "oPéN Py b%i mal end of the cup over the distal end

of the pisst OrThalﬁrd:tm)ldSif@’lalfrﬂ BN G@theOcdn@ri¥ing psd\ading b tiston filter
bet ween theggrox end of the cup and the recess on

3 theSBPLESAt als'ah%'n i thg Phioe: %hstpaﬁtcrﬁ'. g suppod] lefiged; leabut the
pi SERE dufhg hset he distal end of the piston abuts the
filter, the retaining cup having an outwardly
ext endi ng- sedine dethod ot Sdw Wafuf%ﬁrdcong'@ag foibsend tisgl gdge of
engaeistdiQodalitdlforAlan LG fgélhé &4 bl a%\:‘ﬁﬁﬂ%ﬁy (Hﬁ@e filtene
retaining cup being nade of sufficiently flexible
material to bulge outward at the piston flange with
the piston flange and retaining cup being di nensi oned
to extend outward a distance sufficient to forma
fluid tight seal with walls of the filter vial during
use. 17. The nmethod of C aim 16, further conprising
providing a filter support on the distal end of the
retaining cup, the cup filter support |ocated to abut
the filter during use.18. The nethod of C aim 16,
further conprising providing a piston filter support
on the distal end of the piston, the piston filter
support |located to abut the filter during use. 19. The
nmet hod of Claim 17, further conprising providing a
piston filter support on the distal end of the piston,
the piston filter support |located to abut the filter
during use. 20. The nethod of Caim17, further
conprising a rib on a distal edge of the piston
| ocated to forman axial facing seat around a
peri phery of the filter.



