WO 2009/ 1172121PCT/ US2009/ 034736 FILTER VI AL HAVI NG A TUBULAR PI STON A
RETAI NER CUP AND A FILTER CROSS- REFERENCE TO RELATED APPLI CATI ONS
Not Applicabl e 5STATEMENT RE: FEDERALLY SPONSORED RESEARCH DEVELOPMENT Not
Appl i cabl e BACKGROUND Filter vials have a tubular piston with a filter at
the distal end of the piston. 10 The piston fits into a mating vial
contai ni ng aWouwpd1ZAd t hi ngs suspended in the fluid. WIERSHHOIFPSton is
inserted into the vial fluid passes through the filter and into the piston

in order to sepanater Vine HANGE A TWBU DGR PISHONA RETAINER BUeANmA | arge to
pass through the filter in the bottomagiEerg he piston. The filtered fluid can
be extracted fromthe piston for further use. 15The di aneter and thickness

of the filters can vary greaddyedfEreNtE rOReLatep hphiliesTiand the_ t hi ckness of
the filter can vary g&eq&lm'even across one filter. These variations nake
it difficult to seal tHe fifters so all the fluid being filtered passes
through the filter, and so that fluid does not wick around the erigheral
edge of the §ilterSTATEMENTaRENBEBERALLY SPOMNSORED RESEARCHIDEVELOPYEN
Further, as fluid g& Agiesslet hrough the 20filters the filters can bow or
ot herwi se deformand allow fluid to bypass the filter as it enters the body
of the piston. Current assenblies use ultrasonically wel ded assenbli es.
Even if the filters are uItrasonicaIgX%M§¢€@tho the adjacent walls that

e

| eaves pl asticizers that contam nate t fluids placed in the vials during
use. . Filter vials have a tubular piston with a filter at the distal end of the piston.

10 The piston fits into a mating vial containing a fluid and things suspended in the fluid.
When the piston is inserted into the vial fluid passes through the filter and into the
piston in order to separate the fluid from particles or molecules too large to pass
through the filter in the bottom of the piston. The filtered fluid can be extracted from
the piston for further use.

15 The diameter and thickness of the filters can vary greatly from filter to filter
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 filtered passes through the
filter, and so that fluid does not wick around the peripheral edge of the filter to
contaminate the filtered fluid in the piston. Further, as fluid is forced through the

20 filters the filters can bow or otherwise deform and allow fluid to bypass the filter as it
enters the body of the piston. Current assemblies use ultrasonically welded
assemblies. Even if the filters are ultrasonically welded (o the adjacent walls that

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

25 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
30 seals are provided to prevent wicking or lcakage at the location of the snap-locks.
The filter vial assembly has a longitudinal axis along which the piston moves
during use. The asscmbly 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



25BRI EF SUMVARY Afilter 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 nolded so there is no contam nation from
ultrasonic welding. The parts snap-fit together, but approgrlates 30seal s
are provi ded WQ28¥E¢xt wi cki ng or | eakage at the | ocat’C&NSHIYPBHE

snap- | ocks. The filter vial assenbly has a |ongitudinal axis al ong
whi ch the piston noves during use. The assenbly includes a tubular vi al
having a cl osed bottom and an open top with walls defining a | i ndri cal
interior having aﬁdw&ﬁévem(E@H%&ﬂ@WuméPmyhﬁhﬁﬁ‘W@ﬁtbwaFéé@eﬁh i§g opposi ng

di stal and proxi "%L:n elmxgspm%thtk ﬁﬁllsl d%ﬁﬁﬁg ﬁlaﬂmﬂllhoﬁit ﬁ‘en&n)dthhﬁi'dﬂ@n&m}g The
pi ston has walls definin I‘ICF 8|nter|o eri.or, facing

recessed portion TREFPSST Bt l@fﬂpm t?%%mﬁrQ@Bﬁ“mTﬁghﬁﬁgi%ﬁlyurther has
a distal piston fpigengngtat eradua@pta@énthsml@nd dighedhisen aid eatenflingfoutviard figinst on and

extendi ng ouf war dy mrﬁermp?&p@ ;ocﬁecf,lnue% SURROTE distl h@eAhEMsdnNAl de the
piston at the distal end pi.ston, A retainer cup is pr.oyi ded, having

a sidewal | ext endHECTHER ReEided HRg midevalhericaring bacfweé%ﬁﬁm‘t‘ﬂmataﬂ%d’é'ﬂp with an
interior d|anetermﬁﬂﬁHMQambhﬁmnmh@mdmah@msosa}mmnmimamaqummepThe cup has a
lip extending in Tple IR a1l | ( nd of the
retainer cup. and Fart Ry ik (AR bl 0@ it B d HE a0 C

proxi mal end of rE@ingrHrEp, @beuahedP@taa%wabwmwmuméflrfr%@e Efpﬁwte@drofo The

si dewal | of 14 he cwpcafec&u&&lgummumm tht eninblkeDt oTidediwan olithaanpl a2S t he cup
passes over the dj, S 0 I .an outer

di mensi on | arger t C% ﬁﬁéFde%@%(R%ﬁ&9¥g%(?ég£“§ Qﬁ&%d§$§%§% ange when
the retainer cup mﬁ@s@sth%)\?'é?wat'he*'“p‘i'esﬁt“o‘?\’ted|d§"tea%'°“s‘é"a¢f than digniekeeP 4t dhej nt er posed
bet weenI t hedr e]E al 1Btafigh STUR pSstdnifRng@Rhed (A€ rethindt @b p&Et’Q ok the i@@topulstmcséhn 15\r/lmen t he
proxi mal end of t reta t he

D ot o i Tt Bl B Trar AEE P s Be IR e open end
of the filté¥ vi awhcsé'cmm"ﬁal dng efrth@‘@tpmabmlsplmq@IOVkUhmqtféerdeOﬁihdplseral with the

inside of the vial at Tltﬁhﬁstdn%@kta%r Qb ak%céaupro@;ﬁ@le n@Brthehﬁtel @gation of

t he distal piston flgn Pref er 3%1 ﬁﬂ? ﬁ sseﬁ %{ ds entirely
around a circunf eP&IfIEEGT 'Pﬁwgﬂ% floge 3 P the st W?Y P” °?@mpreferably
ext ends conti nuoudlthe cay @uindd amheilova@n of ihe ¢1smifp3roe|ﬂ@ree offreferhidy, thetr@essedr cup, it
could be interm t&%m\ten&ghﬁxnﬂy%‘%&nﬂd 2 \Hr@n 04, Bnelth@ i'?t'oE‘%ﬁl’:éP Vi 19 wfage of

plastic, and preferably each’pa I's separately forned desired, a cap
i s provi ded®hher epr?fﬁébl-‘c%iﬁ“ij%"o%ti"i‘%ﬁ'ytaﬁ’“? “é%b‘b‘l“&’f"fbrﬁ’?"e§'F1‘b‘g’|eg?mfr|°t’l’»6ver t he
proxi mal end of hhadptSManwSUGhe®a@&wanemtmﬁmmgkm>usedm:ﬁnmwmymmcalIy have

a flexible menbr ﬂ?c?fergtn)r QUL nvﬂegapateq\ Q%g:van %@i&d d%?p lpgrovx c%%\rh{:rgﬁllc O Wi t hdr aw

filter fluid frominside t I ona Iy, t he
proxi mal cup seal’s aﬁdﬁ%re'afﬁ»aléw' %ﬂug'v ﬁbOVFrébfe@%“m%ertdwéthbms%ﬁu@wpmm@ use.
Pref erably, thereomsodn uﬁd,d!hcﬁ tvﬁllaﬁiy neeal ekl aRebag trodgwanidh b kR the pi st on

?Fju?‘ge?;[ g:l[]e'sggfxbac‘tgxa?cne({] Wthdraw f]%r %‘ltu%nfr(ﬂﬁpqnaldg%%f Sse%{j%g]aalg%:gt?slygtrg% f OI’ ma

adj acent t he bot tawHeehy, tﬂh@rqmnal cupchesh kit an epreof tgQecpds dit tlmpn‘»tbradwg& has a
general l'y trianguhatgy,aps @ﬂptdumaal seRRRABRNGRIGR S ml U BRI a@hcediR PrOXi Mal
end and smaller at th dlstal‘e 9( t he seal .
proximal end of the piston an ocatcd to cngage 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
30 piston flange has a generally triangular cross sectional shape which is larger at the
proximal end and smaller at the distal end of the scal.
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



There is also provided a nmethod of formng a piston for a filter vial,
where the piston has a cylindrical tube with opposing proximal and distal
ends. The nethod WD 2009/117212PC1/1152009/03-1736 3 includes form ng an
outwardly extending piston flange at the distal end of the piston. A
cylindrical recess is forned around a periphery of the distal end of the
piston at thevelp@¥ur2end of the piston and adj acent toPtHEBPEHEH f1ange
and on the proxinmal side of the piston flange. Afilter is placed in the
bottom of a retaining cup which cup is siked to fit over the distal end of
the piston. The retaining cup is provided with an open proxinmal end and an
i nward ext endi ng inflpdesfornaing appbeidhgexighdingsnlistos didnzamg tealistd! pndabihe Bistep- per i phery

of the filter. Thg RlfQfe@lSOfintsLUtRS p@fl.pasr; Bhd dieal am%mh@fs,%mk end of
the cup over the ﬁS}Il st n an rma snap

a
fit between the p?d%i® H‘L‘i’f “é'ri’dstoc?fa"‘{]"ﬁlé“c“if‘hi? t'éfﬁ&“f‘ﬂg"%eé'geoé’éhec?ﬁ "H‘L“?fl ton and
advanci ng the ret ¢ pistorgflogmp Alfiler iaplongintirdotpmsdf o rvtainmigiclp whvd cdiistiall end of

the piston abuts &)hﬁoterkmﬁsm Jrlae,fth%tp@tow ek r@tgxpmgéu ng prwl@!:@d«.twde: BpedN
outwardly extending seal at the proximal end sized to seal i ngly engage the

i nsi de of the f|IW%?mvﬁﬁ1“ﬁﬁ?WH@“ﬁ%ﬁ”mﬁh%mﬁéﬂﬁﬁﬁﬁﬁﬁm&ﬁﬂ“W%hWﬁﬁ@&B
sufficiently fl expdiplerydtieriiial The metbod go iguitiss@racngihe dppeprpiisdl ol of lhange Wit h
t he piston flange tal ni i utward a
di st ance suff|C|e%?%q“m$d?gP%@gf Bﬂgﬁhgghgh gfk?&ﬁq mgl %Qﬁge filter
vial during use. proximalend ofhercyp gnddhe r‘?F&?SP&thBﬁ‘@“ anﬁﬁ@vawmsdﬂ?'mﬂ Yeles
providing aifil ted’lorfglﬂf&nﬁk[&m ufii] theligtatiéndlotdhe pisth dbits thbahdrreltharemmg cGip, the cup

filter support I 0(5“ \:[’meeg \ a%‘bQH']RNaFdh Temkrsﬁiedl o tHe H)QOXl nd slilzgd (? q%can al so

i ncl ude prOV|d|ng a Yon £ e piston,
with the piston f?"BQBérthf’su‘p'é‘be 1hrfd“&lawe|l @uomabm Tﬂ?efe'?inlﬂeéldp guridagfuse. 20

Advant ageousl y, tm.cmlyhmﬁhb&l .saerianﬁlwgesutmr@w ﬂib Bigmaﬂmg@tvmnmtlplstoer support
on the distal end,of ocated to abut

th
ﬂan%e and |t:_t,tapnn}glcup betmﬁbhmeﬁ ne«?to i t qd oan ﬁ ﬁiotance sutléf:n tlt% on a

the filter duringu
di stal edge!df thlénTp?gltl@bfm;hr@@a»tléldva!ltﬂfﬁfmﬁmranl@lmllalbefaC| ng seal around a

periphery of the filt ﬁJnmﬁRbﬂl%n&ES@lnBin%nQ%s gibdi W MdNGPport on he  These
and ot her featuref % ﬂﬂvanta.es o] 2_var|ou§ qwn% s di scl osed
herein will be befTEF " Hd EPBE 1R ﬁmw UFSHRPOT Begigido pf t"fiﬁmfﬂéscrlptlon
and draw ngs, in wshi B nieihkicanuixbies gle pobiding & pistbri fier ot sn hbdivalghiolit , and in

which: Fig. | is gn,gxpl 99&?%%&& meevyumm FocRb S tePRhut TRt HeNBEin@ Rk, Vi @l
30Fig. 2is_ a sectlonal vi ew of q
20 Advantageously, the method also mcludes prov:dmg a piston filter support on the

distal end of the piston, the piston filter support located to abut the filter during use.
Finally, the method includes placing a rib on a distal edge of the piston located to

form an axial facing seal around a periphery of the filter.
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BRIEF DESCRIPTION OF THE DRAWINGS
These and other features and advantages of the various embodiments disclosed
herein will be better understood with respect to the following description and
drawings, in which like numbers refer to like parts throughout, and in which: '
Fig. | is an exploded side view of a piston, retainer and vial;
30 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;



Fig. 3 is a cross-sectional view of the piston and retainer in an assenbl ed
configuration; WD 2009/117212PCT/ US2009/ 034736 4 Fig. 4is a
cross-sectional view of the piston, retainer and vial in an assenbl ed
configuration with the piston partially inserted into the vial;

Fig. 5is an end view of the retainer cup of Fig. 1, looking fromthe

di stal end t oWARW*#H&2proxi mal end; 5Fig. 6 is an end VFEWRBY ¥ pi ston of
Fig. 1, looking fromthe distal end toward the proxi mal end; DETAI LED
DESCRI PTI ON Referring to Figs. 1-4, a tubular piston 10 with a circul ar
cross-section has 10 proximal and distal ends 12, 14, respectively, with a
por ous pi ston supportF@64b@é@ﬁééﬂawlwﬁeﬁﬂwgﬁanréﬂdﬂmﬂvahenﬁﬁppbdt 16
advant ageousl y ta&ﬁsmgﬁ@namnmhgﬁm@@du@mmakasmhmg@ﬁsect|ng at a central

I t t he | nal axis of . the The terns distal and
p?gilhgr ?gferetoopg: %l%@aT dFW8%® ¢ BRI ?gjiiEﬂﬁipﬁgmrgﬁdP?Uﬁ?nal axi s

18, and t he ter nstowvaddredroaimd! codit ward refer to relative directions toward

and 15 aways fromtheFlgoeﬁghﬁéﬂalblaabﬂﬁeg,@mm,g meok%nwh%am @n&%@arzo ext end
radi al ly fron1the prOX|na end . first, proximl seal | ocat ed

adj acent to but Hﬂﬁ?ﬂm?ﬁﬁh1the prOX|naI end 12 and extends outmard away
fronllongitudinal axis 18. A vent hole 24 is adjacent the seal 22 but

| ocated slightly toward the d'StabEﬁﬂﬂmiﬂﬁyﬁgﬁﬁéﬁnt to and Preferably
extending to the distal end 14 is a recessed area 26 having a smaller -20

di ameter than that of ReEHBEESoH-4 1 Wbt PIEOY AQMith AGira'as prewiseden IRy at t he
| ocation of ibhe | pogesl a6d aneeek 1904, tdseaival, Whﬁuﬁb&ﬁﬂﬂmb@ﬂ&1Hﬂ&m@wtmﬁrd

TR o saea ar ol ARy LheNIOEmE b | R AR AEEDL e fad] B o0 14 |0

this recessed area. An axi a ndi n Perably, hut
optionally prOV|d@&“ﬂﬁ&tméﬂéﬂﬁbb@@“tﬁemﬂﬁﬁwﬂmméﬁds6¥MFMEW$W§woﬂ“QO The tip

31 preferably hastwanstdidtah Bl redima (DS S0 RBGId 10RLGANDT pasts WiBAgYthe longitudinal
axis 18, and the terms inward and outward refer to relative directions toward and
15 away from the Jongitudinal axis 18. One or more flanges 20 extend radially from the
proximal end 12. A first, proximal seal 22 is located adjacent to but inward from the
proximal end 12 and extends outward, away from longitudinal axis 18. A vent hole
24 is adjacent the seal 22 but located slightly toward the distal end 14. Adjacent to
and preferably extending to the distal end 14 is a recessed area 26 having a smaller

20 diameter than that of the body of piston 10 forming a shoulder 27 at the location of
‘ the larger diameter portion of the piston body. An outward extending distal piston
flange 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

25 small, '

A retainer cup 30 has an inner diameter sized to fit snugly égainst 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.
30 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



25smal | . A retainer cup 30 has an inner dianeter sized to fit
snugly against the piston recess 26. The retainer cup 30 has proxi mal and
di stal 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 fromthe axis 18. The support 36 is |like the support 16. 30
A nmenbrane fiVPewY40212its inside the retainer cup 30 aREIESOWY34T¥e cup
support 36. The nmenbrane filter 40 is disc shaped, usually with an axi al

t hi ckness that is several tinmes smaller tshan its dianmeter. In sone
situations nultiple filters 40 can be stacked. An inward extending lip 41
at the distal endard¢hdok ptripiercefhe30erpn.olhedes) @y. Dxh ak diswippddrihe pbioar ound t he
periphery of the f istal end of the
pi ston 10 presses trLés lh?ﬁhcrwﬁa'mg%fsﬁd‘E%cgthc@rtsgﬁfgsgﬁécﬂ the parts are
assenbl ed, The %w@w 461%, prafsraply éﬂfkért@bfoyn whkadiat Hets gy serkst r adi al
struts or Ispokes &X&néﬂﬁ'gjﬂrd’\gthé\ﬁfﬂlﬁ’bitﬁ%n\hﬂbﬂ@pﬁf reweatvayl &@th@&upﬁd&@l@@é
respective Ys But t S
rect angul ar dr sqﬂoé{mgal‘e Q% ”m gugarecmn‘p{ﬂar? ( Sq“m‘t%"% rog‘i 1 %ﬁ%““t‘ﬁ%’r ein. A
spoke with a tri aﬁff@ﬂl”ﬁfe'"cr/b%k%‘é‘&'tﬂ\ enshlyy dyst-jeetive éb lidvedndyitable, with thet he apex
of the triangle akutbi BQukkt@ fiditehe Ak 40 iDEERko feBick Elqa&fe J:vlugqh@ge of the

filter. Since supports 3 ut on e ter 40, a spoke
PRt oot g”oaﬁu‘vﬁ’?‘ﬁs %“) ke h{’jﬁrz?ﬂaé{’%“ﬁ&"{’ AR o5 SO 'P hey

with a triangul ar of SRS |
are toward each otrepectiophiill equi@ ofimitinegipokess Ritley sthoward eshxtherq ity spaced

spokes are hel i eved psef: @Jﬁb\b@sm-g@@llf%ﬁ)!d @&&K%bé@im@l&efe aQJ\éV hfun%lgh ]Ehft g
| ow unfi ere

filter 40, andtoog:e 0 + 5\}[\{

fluid to bypass tH&FP P‘?‘@l‘“" BYOE B 4%?’516?%6‘1' W@keﬁé]}oiwﬁ]i‘iié'f’&‘}”ﬁf‘”tal‘i% filter.
The intersection dbwuhigespBkies batasstiirdiliegytiioning soprdfeerpbry ofsieflikr. S0 as not
to block fluid f'ﬁwntté?&a%gbfth%oﬁek bt ToenteMstohhs ?abf}%%?{o a?%hrb%gﬂ hga of about

.1 inches for a plsto 0 15 w.th an 1 nner diameter . 3 i nches.
The di mensi ons wi 19 Uegrsh b tiger t"ﬂ‘é aLPPE SoMelionPt wowhbm%he%@ﬁ@tpﬁwamt he
materi al s uséd.  with an inn@r diaHntdr af abuitad indhids. MEB daiendgne Wilpvapxvitithe @l 44 and a

cl osed distal end, 46.; P&.N@ls d and shaped so the retainer cup
30 and piston 10 ?nﬁ i ﬁre é’[%té%]ale algsdfﬁ]e ial 42, cup 30 and piston 10 are

preferably all cyli ndf‘uu&’a'r*r it ﬁ%haaarmppwvwal éﬂdd‘égndzﬂé?é@tqlswhendlﬂ@}t'rhbt her
shapes coul d be U\Sz&d?, is sized and sﬁiﬁ)fuﬁi’orthd'\r@tahéi clh & and ,pnstohleo re&mnmhaglapw 30 fits

over PISLn 11 anoR. 38, NGB0 LRGSR FRLIAERY £ Pyl o9 1 o

pi ston 10 so the piston st % it
presses the?fil t esectign batg)éle'rﬁéﬁpeiqowdhelusahd agai nst cup support 36. ldeally

the circular tip 31 pm&h@as FR. @cmcram,ﬁ@&@@offgro@é; p%{owl&%etzk\%d%ﬁmpeﬂ phery
of the filter 40 The filter 40 is thus

held in position rcfeﬁség}??%(’"}f Oérqﬂta'ﬁ"gg@ipp'“écﬁdo?‘ﬁp‘f‘ Risipn é‘iﬁb‘ﬁ‘o]r(’taéﬂs by the
supports 16, 36. Wiwerant filteB10 @ ahreferaply plessaohafitch € qpaind el and efainttrep i | ter 40

in position with sﬁﬁ%rlt%p !§e1illyprh@\élrgﬂapgp%m pfobladl 2 6Q {r e%s OIQQ al%ﬁrgil p@gai nst the
filter 40. venent or twistin e filter

40, is rest a| ned)eﬁgjlertywélhg ?jbﬁbég {oscla%e theérgur amt t%e lip. "Jhe hlter 40 |s thus he]d

in 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 [ilter 40. Movement, such as bowing
or twisting of the body of the t;nlter 40, is restrained by the supports 16, 36. The

30 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 filirate fluid 50 is
forced through the filter 40,



30 conbi nation 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 |eak as
filtrate fluid 50 is forced through the filter 40. 6 As the
retainer cup 30 fits over the recessed portion 26, the flange 28 forces the
sidewal | 29 of the cup 30 outward to forma fluid tight seal and the

proxi mal end BQ2@p/ief7dzabl y abuts or cones cl ose to sho®RCHYL20WN34TFhe pi st on
flange 28 is preferably at or very close to the distal end 14 of piston 10,
and is interposed between the outer 5 wg | of piston 10 and the inner wal
of the cup 30 to forma fluid tight seal. Advantageously, the piston
support 16 presses thasfleldigrer 40 3adgiaiongtthetresskd ribdh 2enbuliingd 3 picevent any

| eakage past the @difg\fall %\%ﬂi Eﬁjé ourtArd t@E&‘mR qﬁ;d%ﬁﬁtgéa)/aiﬁlhl% frd\hﬁﬂ(?gnfl S or

conpressed by the circul ar Peri I ston
conpressed by t he%ﬁ"‘ffE’EH'}‘atarbmﬁéfr‘ioﬁFféW ‘BF*’OPIHE 22 Bsciston fignee 3 ispieerablny f | ui d
W cki ng between ther @it @dse tokbk: Pl bfahe oy pigdn tohadfid 1htE@65ed|.&t\9d8ﬂthE bgewal | 29 of

the cup 30, goestﬂgF feth i Cf anElgt%yaner \Dzﬁlsﬁto ati 090 %f orm (?thq 27 and the

axi al |ength of e Si can be se o®ach |eve a
desired anount of Aé"@?ﬁ!ﬁe%‘si thmpiston support 6 prgssesiiles ﬂl@'t@iala@ﬁsl ttl@nbp 80enpighs over the

recessed portion t%ﬁ)r@ﬁd abﬁ&al&géibastzﬁe chd6r G diavvedol an%gﬂéferﬁlhﬁ W3R 1S
def ormed outward so 30 and

e o el B AThSY oo P 3T ST ety 0 e
assenbl ed cup 30 @ﬂdmp'rnsncowew&f te suppdretd, fd that jamt fuid/wiakingli@tvieen hopge f | ui d or

filtrate 50 phr ougehp}ter}a)fiuelfﬁt@rno%&i @ all ﬁto@mte RE 0kdeOWY1 Lidr@lel Q5. Bl the
tubul ar piston 10, Prefera iston flange 28 bul ges

t he
the sidewal | 29 ofP<dfLr3Y Bﬂ%ﬁﬁg %ﬁgﬂﬂﬁmﬁghPBWﬁfﬁgVW3?Hr?Paﬂfmgﬁal with

t he i nner wal | s ofelegtgdab achRve didegred maunt38canpresiowo si zed 20 relative to the
i nner wal |'s- of vial 425 e récteﬂ{em@ 3‘)'1‘\‘:&' tger th&#@éass@@ﬂémé@ﬂ 2tﬁh‘mn§ h‘x@ séﬁl % the

Advant ageously, there are thus two outward facing seals adjacent the distal
end 14 of the pi sTEHIIHOUWHT @R 38 sApomisd pyegrd sfhe puify dipmelsr %FF%“H’I‘G vial 42.
As the pistah is advancadtonll0nglithongidsttinbd diaxds oflle piftbiibody 00. frel trate 50

passes though fi '&&Ewbl‘é&@% H‘%Qonhfbearéotﬂ?yfgg o 9%1%‘%9{0%% ﬂqur Arzle spescapi ng

t hrough vent 24. Event ua and al so
seal s agai nst thémﬂﬁﬁ@FfW@VW§“ ptohegpllopinteqigr jof they ubuls Pisigad& i feferey.ough t he

filter 40 is in theogiolaligchady ﬂﬁ}fgeps &ﬂg@ﬂthagde\mﬂQ@oﬂle sEdunRel dhneipRved )
directly, or thr O%s'%m%gm?{}h,ﬁé 4 l trl]1 K3 vval d)f v1ﬁl %F%af%aoégéﬁg e proxi ml

end 12 of the pisto 'S EAtFaM e ich are
too | arge téoflt elAtive g Hhet meerqu"i ef Vl4’04%lrfefmetaaﬂm@dlglbeetwleem theidf.i | ter 40

and the closed di &dvaliagecdSly,amet AGn@fiwd HBwad Bding @51?&@E§bih¥d|§t9%n@ﬁ4p0f52 forms a
snap fit with thqmﬂm nore preferably has an

i nwar dl y ext endi ng rgm]gauffﬁ%@ﬁgF“pHP ‘”&“gﬁéﬁmﬁ?t over flange(s) 20 on

the piston 10. As the piston is advanced along Jongitudinal axis 18, fluid or filtrate 50 passes
though filter 40 and into the body of piston 10, with air escaping through vent 24.

25 Eventually the seal 22 enters the vial 42 and also seals against the inner walls of vial

42. Filrate 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 1o fit through the filter 40 are retained between the filter 40 and the closcd distal

30 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,



7 The amount of deformation or bul ging caused by forcing the cup 30
over the flange 28 affects the quality of the fluid tight seal forned
between the sidewall 29 of the cup 30 and the inner wall of vial 42 at the
| ocation of the flange 28. The deformation is affected nostly by the

stiffness of the sidewall 29 on cup 30, the 5 thickness of the wall on cup’

30, the stife¥8%Ei2izhe fl ange 28, the shape and si ze PET/USHE/PBYdhge 28.
Further, the flange 28 is stiff enough that it does not |oose its circular
shape and forns a fluid tight seal arounds the entire circunference of the
abutting inner side of sidewall 29 of cup 30. In Fig. 4, the walls of the
vial 42 are shown as tliciaghedt yf @téfoation mgpulzingtchsed bydorgsiegilhe bpcaitovanig, but such

def ormation is opdanaliag %%Jhyofm diRrsepied mmm&enet\mrpéﬁpsmwﬂomteﬂ al

used for the vial Advant ageousl has an i1 nclined surface
angl ed outward arf®e ppcit He iy 'I“P“(Sr’r‘\a{'k?é Vbﬂ é% aq ‘hf dﬁﬁﬁf"d of i fpesxidrafheend of the
pi st on. Thiefosegibn 3&iradisomarlebe tablifhdaas an sitaall |2med cusd, @age angl ed

outward and jncl '%ﬁgiwm%m gqvfﬁtt?{ﬁnsfqvg@whe 113 Gue P al .8 ec St NE

pi ston. The seal |%CF|ne slrrace angl ed
outward and i ncl i fngrg2sf riyrvenHee dange 28 ’Stsbﬁfva'l"%gft thet ipdasx herdgoseitsdcingylart he
pi st on. Thaps @ad ford2a 148 tigh dedl b@ﬁgﬁh@&nﬂf &fcan@lahdy ohﬁq‘é%blﬂm@ener ally

triangul ar cross-.sect.o egral |y i ston 10, or
cup 30. This cons’Fﬁ%fﬂQsmmFQZQ F%ﬁQBm&ﬁ? 4b?ew”gfgweiﬁp Shw'1“42 to be

thin while the setighilydeformpg aathelmmsmh@eano@om@@cladeéormtmngp@ma apdavilit ai n t hei r
circul ar shape angrySalueNickats bor fdidi W& fonge W Q2. mjiaﬁts'ge&@ty il RgR- secti onal

shapes coul d be are in nol ded
during fornation a%ﬂbmgwgi%ﬁhfd“ %H“@@Bﬁﬁa"wfg éﬂ?pﬁgﬁ?}wQMdﬂm The pl ug
inserted into theﬁ¢mm$cmw05®dyﬂmf pi ston 10 and the holl ow cup portion of

cup 30 passes along the dAngi mdtsraalam%aéanlﬁ,cl.rk& shridBe §Ag@9%mralﬁm 36 each
have a 25 trlangular $ross section with t pexes_ of the trlangles faci ng

opposi ng si des oPm¥WBg’WFN@#*W@“HWF%W@pﬁ§@”‘Fﬁ@hmépﬁﬁ?lﬁ§3§?Uﬁ st be used
| o formtheldi st gicheridy hof antitndingisstaonangdd duowdfrdanirtcveng fromatgdidtzA foward
cross-section of gNe.GHPRALE e pihd €r natively, the cross-section of the
struts could be generally s uare or rectangul ar n which case the reverse
shapes coul d be for neteistilstHerbhisd diereg 3pIPEE Ryt Mvoohsgeralyftigetlamrost aper to

al low 30 withdr avsibn, ahd drb@iteplatigmattidderitnmd glisglo, fihep Bor Mg t@sredonsupport s

36 with a tri ang"é’ll@s{s tger\g'?]? of:r%sgc;n lgrzl?(ﬁ vial 49? bcqltl)l? vﬁllcqgff 5695 EJ "Zgal\'”dtﬂg?% : Ee

triangul ar shape can
angl es faci 29 ¢ at S8\ie Frareatngd [magttain their grcu@r shape @d sealing umf‘ormlty durmg use.

Different cross-sectional shapes could be used. Likewise, the supports 16, 36 are
integrally molded during formation of the piston 10 and cup 30, respectively,

The plug inserted into the hollow body of piston 10 and the hollow cup portion

of cup 30 passes along the longitudinal axis 18, If the supports 16, 36 each have a

25 triangular cross-section with the apexes of the triangles facing opposing sides of the

filter 40 during use, then a mating plug must be used to form the distal end of the

piston 10 to form the triangular cross-scction 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

30 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.



O her seal types could also be used for seals 28, 22, 38, but are believed
much | ess desirable. For exanple, O-ring seals set in rectangular or

sem -circul ar recesses could be used. But the recesses used to position
such seal s reduce the wall thickness and strength of the walls, making them
undesi rable. Thus, the seals 28, 22, 38 are preferably integrally nol ded or
cast with theVpawe/si7tizom whi ch they extend. Further, tHRETRSPPEEIBA pi st on
10, cup 30 and vial 42 are nolded out of various plastics and that makes
form ng suitable recesses to hold the O-rgng or even fl-ring seals
difficult because the recesses reduce the strength of the parts. The piston
10, cup 30 and vial 42tharsalpypef @nldbbkybermddderdealsi28225181 huaipt belipledisitidhc, 10

preferably one thgts ©@9ese NAS e&%kadﬂlﬂéxe%s %mlec@f%gﬁjr%fzﬁgn &1Qul%r§§cé¥$sg‘l‘ gtzhe;‘rhe

b abre pol yar oyt BB ey eeSho P Braley S o Bk ot P o
Teflon, nylon, glagsténgther terwady veking thbrh endesimbler Malssheuah2g 92, Bybi
(pol yvinyl di £ | or i SEd B ik Bglhéﬁ%tr @%(@HL&@&R%%%% thhnexgﬁcg rquP? filter 40

is placed inside the retainin 8 ? fit over
pi ston flange 28 QnereEmiddsindvgriland dinld2 gre “t“l‘i’éd Pt §f‘6ﬂ°“10‘35“8§ri’dd I|éii*tef erably
(but optionally) pasheétniag erigblé eespisé a6ld wrtd-tind breevelp-rngadals MnaRut s t he

shoul der 27 on t%céﬁkétﬁé)&essﬁ@re%@%tﬁes‘?r%%ﬂmtoﬁhaﬁarrs' Iter 40 is held between the

di stal end of the piston eferably hel d between the
pi.ston support 16 andTRupsesupup 80 %‘ vight? ¢ Efefmbly melded qf a3ditaple plesie.ng t he
filter 40 ag@i nstpréferpblyldncabiy ass ageontshivatd QmpBs ﬁibecﬁ?ﬁhl@' v1a2@2 Sﬂ@'vra@@m rcling
the filter 40 ne ter, and S prevent
t he periphery of a"gﬂérg? Pl:%ee'r()q1ta glg)él]e#c?i‘é?%ftrgmrr?]?ﬁo%pe?%%e % rﬁ%’ §‘b‘§%ee§°ef¥"% ‘t he
supports 16, 36 alig filtpii8 inestlprably beidptienally masle df Beflah, ngion, ghe fivgror phery of t he

filter. The suppomteSmJ:&ale&tha{ Wbol&d‘\@ldﬁﬂoln&@l’)r Me Joi;@tﬂ%r@;%gl gtc aI 0”9 axis
18 and breaking the SF

t per.i 31
preferably has a triangura ﬁ‘“ l‘rérollsos g‘?i“?fﬁ ‘&ﬁ"t"ﬁ'"t"ﬁé“pazﬂefh% AP isﬁﬁf"t he filter
40. During &ssenisnsp fitiors pbiOpﬂme B&anpromf)e‘mlbtayensmthé pigenoldghad plagtablyt def or ns

when it presses thg ofxt‘oh&l@{ pt@‘r@d @Igﬁg tneg;;lst(;nhﬁnll tme:u ﬁaﬁlhsghe%ﬂroumyh%g a hei ght

of about .01 |nch L,'u when use I ston with an
i nner di aneter of" ‘B%‘ﬂ]t A‘é’“? ?Pé'ﬁ@? Uy @H%heﬂﬂ beseTEthe @f‘alteFbeft”Pep"SS’]! IPs slightly
smal | er. The ti p aBdliprhly atdeprafireblyetetldabstwacn3By fidtonQppbi €6 il E@Qh@bn@daﬁxﬁ al edge of

the tubul ar pi st qf 4107he 1ip 31 pressTrng,l tﬁe ARP Xstﬂ}L l?l adt/a%{ag%usﬁ?vp Qut e d

ext endi ng portl ons, one_at th at1on mga&ax"ﬁ8 forces
the sidewal 0 29 &fd rt?ﬂ‘*'?s‘é"BJtIWd‘earé’??d’e't‘W@YGf ﬁef 'teatan@ frethdr belestrayent of  cup
seal 38. Both of tfﬁd‘l&ﬂﬁm@&ﬁkhe“ﬂéﬁr&tdnﬂdtﬁmﬁi’n@bdtﬁd’cﬁ]% sﬁdh@ﬂn i‘hbalppo%s h§skde of

tubul ar vial 42 adp(githf,ﬁ l}lB.W?.dese o§s"«‘4«5ﬁ.ea ré){xcr 9TlthetEf éxfélwgort[%rslfﬁ eal

| ocations are prefera Eara ge"Gf t he wal |
of the vial 42 e%feéﬁtﬂé“ifh‘iﬂ/é H‘”’f’éWSW&Ia’P’wn*g'iSt'&Whmhklmﬁ@camﬂa peffbght di st ance
in order to ensurnewtafigeod fluid-tight seal at both | ocations.

25 The tip 31 preferably has a triangular cross-section wilh the 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

30 rib on the circular distal edge of the tubular piston 10,

This assembly also forms two outwardly extending portions, one at the
location 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



5As seen in Figs. 1-2, the distal piston flange 28 is |located slightly
before the end of the piston 10, so that there is a short cylindrical
section before the inclined flange 28 begins. This cylindrical section is
optional. This cylindrical section could be fornmed by ultrasonically
wel di ng a di sc-shaped filter support 16 having a cylindrical periphery onto
t he distal edyez2@y?1i{’Hé piston 10. But such ultrasoni c PEOURBPEY | eaves
contam nants, as do adhesives. Thus, the filter support 16 is preferably
integrally nolded sinmultaneously with they formation of the piston 10 and

t hus made of the sanme material as the piston 10. This integral nolding is
usual 'y diffi cul t inpdea{tidelarnfal thad feem groseads withhie vpil. SBogref bEseiss! tbaapensal | y

several times Iong%re;en.@ﬁ sédaﬂte&lbmﬁ&m@sﬂh.&lh@dlme&;dﬂmﬁpv.dxtqzlesteﬂfkff' cult to
nmold interior parts piston flange 28, and to a | esser extent the

fl ange 28 and rec@%’%’d%’”a“’t'ﬂ%“‘*rﬂ%ﬁlé a§h@bd‘Ft%?<mt°5’eh‘6I°&Fu’FHéﬁO‘?deQ”é{}i ni ng cup
30 onto the end ofight ka apicgilontichf). But the flange 28 al so cooperates with

the deformabie vall 23, 0knififud £bah/\Wika GitBs Aled & PYLAS pgmﬁﬁlr&@m@” 29

outward and form a seal IP§‘? 30 and at
the distal end of < dwé thsirisfosr 0150 thamﬂer%whowmdr&z,l ae@orbbqfqr@ﬁapwew aced on
t he outside of thﬂangéﬁdbeéiﬂs t’l(hnslcﬂdidﬁ@[ﬁctﬁn SRo)sticid MThie wahdriofi sefchwddulwl aced

onerar oot or ¢ P EHEL b2 uBhcob iy W llned SrPLELA! A Gobdtl WAER Y 40 can
he seen from out s§ydedricH epexiphgy anig ‘ﬁ? Higid qilgse ofothe pigien f1P.| IBlll Fln'e ulgasoniThe fil |

line 54 canibe nokedisk idie® dbi@niNdn®] aA8o atheGist Wargld, ytheel‘ifte@r!;ﬁl;! Bg 1klignge or

i nwardly extendin 50r, .t int,
mar ker , ~ abr asi on, gﬁggé §¥mﬁ¥mmmﬂSheﬁ?@%FW‘“@HFﬁgmmé?nPﬁ%@?mbﬁBpgss | eavi ng
a visibl e indici ahus made of tifiyanecatarial aselrechistan 16f Thisentqzra moldind 6 wweily d hol d t he

filter against thamchvetMbdorencti@REionhe bisin fdlis %mﬁl@%m@d%me@%gaﬂh%ﬁ erably
one, and opti mal | so, used to hold the filter in

pl ace and to supd%??m?%%§%$P8P@"8?“?W§hwafﬁﬁ"HhPimﬁs 30 use. The piston
support 16 rfestrains Theeistin|ftaege 28 rapdrioovssmgxiem dhe gk dhgd ascas 0 tuhe

periphery as the @&ﬁﬁ&&ﬁ&\(%&ﬁ%ﬁh%@&ﬁam% ae, :»M'oﬁl) h@@rQh{ hy?féwm Tt éﬁﬁd through

the filter. The pjistaon support era tronger than the eup
support 36. The pia8&dt 260 C‘&’aﬂatﬁéwwzfé‘e%wa'ﬁ Wé'h%?aﬂf ths rfet%rw ongéio balgel har der
mat eri al than t hehe g@dearbln2gtwetdanddrm a Ehling location at the distal end of the cup 30 and

at the distal end of the piston 10,

20 A fill line 54 is optionally placed on the outside of the vial 42 to indicate a
maximum level of fluid placed inside the vial. The walls of the vial are preferably
sufficiently transparent or translucent so the placement of fluid inside the vial 42 can
be seen from outside the vial to allow use of the fill line 54. The fill line 54 can be
molded into the vial as an outwardly extending flange or inwardly extending recess,

25 or the fill line can be marked by paint, marker, abrasion, laser etching, chemical
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

30 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,



especially since the retaining cup 30 nust have a sidewall 29 flexible
enough to slide over the piston flange 28 and forma snap fit with the

pi ston recess 26. Preferably the piston 10 is of the sane material as the
retaining cup 30, but the cup is slightly thinner and thus nore fl exible,
5The above description is given by way of exanple, and not limtation.

G ven the abowe:2MpP&@dP3sure, one skilled in the art couPdl’HEWI8¥pari ati ons
that are within the scope and spirit of the invention disclosed herein,

i ncludi ng various ways of shaping the seaés 28, 38. Further, the various
features of the enbodi nents disclosed herein can be used alone, or in
varyi ng conbi nat i opgially tifve g@cdwivigrer 3lamdt laven sidotvali 3tfiexidleehobgh td Hide | i mit ed

to the specific CM@QM&%Q@%QM@%@ snﬁ,rfmvnh thcﬂﬁH&vro&Q%6Sﬁ%I§)Jhethe cl ai ms
is not to be limted the Tllustrated enbodi nents. 11 I's clained

is: 1. A f|IteP“WlQP“ﬁﬁﬁé?%Tﬁﬁmﬁé%Wﬁﬁwﬂmg8ﬁ§PﬂHHWﬁﬁP”é%*@”mwﬁﬁpr|S|ng a
tubul ar vi al havi ag tlas begedldhot t om an open top and walls defining a
cylindrical knterior h osi ng

di stal and p?om mal det ng%tdggmgﬂm{lﬁ v bty%ba;gpe%%{le %%ﬁg?“\r{l\f'&obg%p t he

pi ston havi ng wal 1h§”‘tfl’é‘?‘i"?‘ff°ﬁ§e a"‘:c';&’l"i?‘#'fﬁlf"if’e'éFO“idrﬂe‘é?elVé'r'a‘wst‘ﬂ*?‘ a}iﬁw@t’t ®fior facing
recessed portion adjeaa®spiritiohe tivatial disciodd hdién, micﬁxﬁlﬁglvarlt)lheww &kiaping Ur t her-
having a distal p l.gn ent to the of the

pi ston and exten dflhnge%&' 2{! ! %ql}lhcr the v%rloul %2% X of the efnb?%lmenﬁ;sdlsclosg? ?eréfubcat ed

I nsi de the pistoncaa v%@mﬁﬁ§vﬁhm@mécﬁﬁm®%@5wﬂgvdanamﬂeFamm@mmwwp havi ng a
conti nuous 3pdewabd linfi¥d Bfﬂﬁlsﬁ’bgnfb@&n%@libn@esgl'b@d(hem TBRdhdicsleal medsm®f the cup

with an interior di e distal piston flange and havi ng
a lip extending |ﬁﬁ%g§m?3War ﬂFH@BW%% YﬂﬂFﬁél axis at the distal end of

-the retainer cup, the retainer cup further havi ng a cup seal extending
outward fromthe proximal end of the cup a distance greater than the
dianeter D, the sidewall of the cup being sufficiently flexible to deform
outward as the cup passes over the distal piston flange to assune an outer
di mension |arger than dianeter D at the |ocation of the piston flange when
the retai ner cup passes over the distal piston flange; and



a filter interposed between the retaining cup's lip and the distal end of
t he piston when the proximal end of thg retainer cup is placed over the

di stal end of the piston. 2. The apparatus of claim1l, wherein the

pi ston and retainer cup are placed through the open end of the filter vial
so the retainer cup abuts and fornms a fluid seal with the inside of the
vial at the location of the cup seal and at the location of the distal

pi ston fl ange.What3is ¢heimapgaisat us of claim 1, wherein the distal end of

t he pi ston hadl.aAdfistea] vedgeppatrhtes hiayiog dHatngliitetlahabdges. thenri b

ext endi ng apaisigga circunference of the piston and being oriented to abut
the filter duratgmlu@eﬂgala@wmgozp@é@swé)dnwm;ﬂagmmmpmldmm the cup
duri ng use. ciffpengp sydindrienl dpipmor, Witle reianrrter g ext ends
continuously & suhylamn nlﬁm vitle wibpprenes dfstahan@trigermederdd t he

recessed area ex‘f“éﬂel é‘t é‘ﬁ"t‘ﬂr g daslmnd hgineuaPere fbe RSteRPYEIRN. 5.
The apparat us of Vet m%ﬁe? eviindeicsldpsarian Wi taae eateitar rf@ccup are
made of a polyné reCSSS a?ﬁka%ﬁnﬁt%F ipta} guychghe PPsing a cap
si zed to releas IBEF“%n 1;898' Pk PhatoR id2Be st on.

7. The apparatus e?ﬁeo u f%éﬁ?“ﬁﬂ e PrERIIEend of

t
the cup abuts a I ston tus of
claim 2, furtheﬁ1 lfsu | ng eéfulb ﬁ?%@"%ﬁ?%&?&hFﬁ%ﬁF?hSB%?g
adjacent t he %rge%dgl I)Q%aqug gégnuand ocat d t&3 e and

‘forma -flui éﬁl ﬂ% %dél Ni % ﬁ’ nthe
piston is ad] ac‘ﬁ!&tte}iﬁuer B?'tl shl14} Ahan the dista¥ P&E zH?och cl aim
L. "wherein the fak o ihabas DA ArbBRes ALl br AVELL T ST Hoas ST | onal
shape which is |,608%iahe the PkeXl BBl Sp¢hand st ‘éh;ﬁtthtehf‘etgﬁﬁE@' end of
the seal . 1QGup fidth8F N-@in@sSen ¥eat QML IR outward from

the proximal end of the cup a distance greater than the
diameter DD, the sidewall of the cup being sufficiently
flexible to deform outward as the cup passes over the
distal piston flange to assume an outer dimension larger
than diameter D at the location of the piston flange when
the retainer cup passes over the distal piston flange; and
a filter interposed between the retaining cup’s lip and the
distal end of the piston when the proximal end of the
retainer cup is placed over the distal end of the piston.

2. The apparatus of claim 1, wherein the piston and retainer
cup are placed through the open end of the filter vial so the
retainer cup abuts and forms a fluid seal 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 con-
tinuously around an inner circumference of the retainer cup
and the recessed area extends entirely around a circumference
of the piston.

5. The apparatus of claim 1, wherein the piston, vial and
retaining cup are made of a polymer.

6. The apparatus of claim 1, further comprising a cap sized
to releasably but snugly fit over the proximal end of the
piston.

7. The apparatus of claim 2, wherein the cup seal on the
proximal end of the cup abuts an end of the recess in the
piston.

8. The apparatus of claim 2, further comprising a seal
extending outward from the piston adjacent the proximal end



a cylindrical walled vial wth a closed bottom and open top having a

hel | ow, tubul ar piston therein, the pisfon having a distal end covered by a
cup having a proximal cup seal engaging the walls of the vial to forma
fluid tight seal when the piston is advanced into the vial a distance
sufficient to engage the proximal cup seal with the vial t he
distal end of the piston having a p| ston flange extending outwardly and

| ocat ed adj Qééhtelalsrt@@e%qdllﬁ’%@d roregs c?ﬂg? pflveddighagerit over
the piston [EAROE AN EXYSHEST APS TRE™ 88Es8, TePPT 'St ol fdnge causi ng
flexible wall . ofhterwpﬁupaﬁos buwlgeaisuff i\ﬁile:ﬂéilytﬁﬁtﬂ\ﬁﬁdntiﬂaﬁgremmﬂb di st al
fluid tightacaposedilywiridnghtar grabs wher i fhangevhidh dapateer Fhsert ed
into the vi&rs R %1félﬂﬁ1 gﬁg@“@@ﬂ@@ﬁ;ﬁﬁﬂjmﬁ 7d AT PRNar di y
extending [i pqOBy SR AR & Ween Ao PEATRSuRRA opled 128> di St al
end of the pi stdmap‘gndbpheoll tub%lxlrp;$%e]rq1;§fr§% t‘g‘neablsfagsl%'fgl}gei) of claim
10, further comgt i"n%%é %v‘g‘(‘];q’gbo Y iN “3butti ng
the filter. o % teh W &c;la IQ? ngalfuull dedber
conprising an owtwmcdil teoct en@ Slea|pla;d’fal)eﬂlt0133 peaiwn’aﬂl dnel voflt he

pi ston sized and¥@ghFit 4‘6%%’6\‘?&“6’1’%} M Pigith CEiaged with

the cylindrical XT ﬂéc"&a orins o Sdape GUdd fle Widlord y of

claim 11, wher eduﬂdtdﬂaeted:ltdtt ahnendu@fretdwsplt&teoplm aﬁ@lmge&aeslg%vvl th a

rib extendi ng t Haewily ress sHEErhr cagaiast ‘A he 1ip of
the cupe - Sa SEra LB SR BT S SRR o T

si ng a renovabhete&anacmgra EripBepy Gbhiaingnd @ﬁvstaheilm skemding 15. The
filter -vial asslemﬁ%j ehai ﬂqlﬂ?Zhe?%r‘ﬂteﬁe?Ye%‘glgW%?%g SRRt HoHee ext endi ng

through a wal |1P<Flsf1ﬁ @e%ﬁétﬂlggﬁejﬁhféﬁ‘lcéﬁl Bt 1&%&%11&%1@&@'[ the

proxi mal end &hpthepbsi 60 aandkdl shal oaftihatipphbhonnk] argEilter.
met hod of for mzngw fikeoripbpsachibbertolpan, 19h€U{Ti*§tf0¥PlPP&\FPPF§i%
g:

cyl i ndr i cal “CURE WL B R A G L SO SR

FOrmng an Sulearsh Yo axd A0S KRG PaBian valaaﬂgai&hethﬁldl stal and of the
pi ston; form gf -Aarby| fihdriciall scenblarelnthian fek npigfthiehdisdpst al end
of the pist@rapiih S%Sé‘t’ﬁﬂh*éﬁd‘ O1s'ehe es’t"’o‘ﬁhﬁ t’?gggﬁ‘é‘éﬂtfﬁle’fﬁ p| st on

ori

To ter a
fl ange and on ;tj'lerﬁéQ%h@B ish dBcofE REOPIcS LA | baRgRnhdY S i | ter in
t he bottom efreampet-aiini agp &ttEJVW‘llr@ﬂG@ rtceusnzb@bntcbofﬂmeovmtobhe di stal end

of the pistagn 1Ei.'hl“é eELEPANig eﬁam}ﬁ% ]gﬁgﬁlg oxihyr < 2n i nward
Cc X e;n WWEL e Pi1s 1'1 axx OC"l <

ext endi ng Ih&; eﬁptﬁgg@u% RO WAl Gha | RJADHTSC thiRebh y of the

filter; pl aelmgufa»fﬁa@pemb@rmﬂﬂ&‘geend oftlie cup over the di stal end of

t he pi ston and Gisreeihoghgé feontioympaista i Bétareetrlt Hee proiiiml end of

the cup andg %@fgﬁf A iHe preton ahdTAdVANE RGOThe Tetainihg cup al ong

t he p| ston untfblmﬁhﬁg dirs b m&ﬂdﬂ@feﬁ;mlqmlﬁg@ﬂbad&utﬂaﬁ@e 'ftltlhteedfl;blbhe
retaining cup hawdgamhedtivardl y extendinn seal at thedf nd si zed

o ceal § nal y dREHAEE B BT S LR G B RO b JIaY T ot i i ng

cup being nade CﬁdﬁlﬁélilCﬂcﬁﬂﬁéblt{&XIﬂﬂlegmﬁlb&lﬂi@pbl:llx@ﬁlﬁlu;ﬂﬁﬁrdi at the
pi ston fl ange wtie phetgpr stsore¢] ange and retai ni.ng cup bei ng di nensioned to

lac < T
extend outwar & & df, %@@éﬂﬁ‘ iﬁf@@%‘i@@fﬁf@ﬁﬁ@iﬁ&fﬁ @a‘\ﬁ't h valls
of the filter V|1@Jg I NgalHi8e an open proximal end and an inward
extending lip at an opposing distal end which lip abuts a
periphery of the filter;
placing the open proximal end ofthe 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 secalingly engage the inside of the filter vial
during use, the retaining cup being made of sufficiently
Mexible material to bulge outward at the piston {lange
with the piston flange and retaining cup being dimen-
sioned to extend outward a distance sufficient to form a
fluid tight seal withh 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 filter
support located to abut the filter during use.




17. The method or claim 16, Further conprising providing a filter support
on the distal end of the retaining cup3the filter support |ocated to abut
tife filter during -use. 13 18. Th]e met hod of claim 16, further
conprising providing a piston filter support on the distal end of the

pi ston, the piston filter support located to abut the filter during use.
19. The nmethod of claim 17, further conprising providing a piston filter
support on theidi stiad raathefl dheldiins tias, fltiRepicstapridihbapreuiphart | ocat ed
to abut the 4 plisem tltdamgipsert on th2Wliskleemd bifodeaqfiscbaj thedBistbur t her
conpri si ng afittely sorppodi Bialteedye abluttthe flstromutiogated- to form an axi aI
faci ng seal ard8ndTze paetiphbdryf ofainhd 7. furgher comprising 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 method of claim 17, further ccunprising aribon a
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