- VWKYe3e3$3! & T6T1 2 DEC 2DQ2 5 | MPROVED METHOD FOR M XI NG AND PROCESSI NG
SPECI MEN SAMPLES BACKGROUND OF THE INVENTION 1. Field of the Invérthigmgiho
The present invention is directed to an inproved nmethod for collecting a

uni formlayer ohpRGlEoSubtiol RA0urkiNg Mt PHbéAIRG fBkcHas shwER" oved
cytol ogi cal protocols. 2. Description of the Related Art 15 In a w de

variety of technologies, the ability and/or facility in separatj
typically particul ate natt emackeroons dd wkml TiNgENrIONi ti cal conponmmm’“mm)ilmﬂzlmml
ability to test for the presence of substances in the fluid. Too often
interference associated with sanple preparation obscures the t ar get "1€¥P s
to suchla de§ie¥ PhatPe20"t9&1¢ft ocess is not sufficiently reliable, or too
costtby. Reduci ng irnré Qi’rfe@érﬁﬂﬁﬁveirﬁ:i&:i aguentdcyed rJl‘oluﬁhctiim{aBo@fd asteayat ol Iy
separating an i rsing oucoid ¢ s..and_ce aqgregates. A siml ar
scenario applcggilelglect%%‘ie Sanvgloét%%g?]!afyfélO@%lscgr?mn\%? %qﬁ?sgsdgfue% bll(%n%oarna?eor

di agnosi s, i ABlIMBFAYeAVETIoARRHL aFotasstsng, radi ation research, cancer
screeni ng, cytol ogi cal exam nation, m crobiological testing, and hazardous
wast e cgntanmination, t gfntfa}lréeR'luascte a few. 30 All that is required for a
cytol ogi cal exam hat1on of a sanple’i's that a sanple of cells be obtained
frofft he patient, I ¢hdeanrisiy edltephpelagdne Bhe serapingréforsfimbiing an
area, as in thes«paseidh GAtdl L alypSHMl eSart@EulRyeCREtkBES ifRgm ROdYufd Wids,
such as thOS%erltcg& nceagn grqe%rp !:Lrbech%hasl igavtiot yéstblfgpq(%g’ roer r? | n?' canal , or
by fine 35 neédi'e aspiration  Ih a conventi onal wanual P &80 cal
examn nati on, stbrasesd $nj whet feuifd-uTeP afeet héntanfapsfcer peapcontad witgl ass slide
for vi Iewi ng. sbxﬁpladﬁg@\éeﬁﬁiiofanaﬁs@uwrmbe@gr@yt QJeggg G fs@?@algi a@rie@nntbhla@ Li | Ler
ass y is aced in the liquid suspensi.on and the filter asse ot

di sgg?ses thgk%éjlrfjgesésn S Kbt %‘#efgcf?\nthgeﬁllg% Tn&" 40° F 1t er; RNa°tHe filter
is renoved aadtgAfacertei bs dongentlnia Huacthiionrofs edprasklteserdmetadd aofl t hese
endeavors, aghigrkimng nhastoelindst ey sanplgqpdppasati on protocol is
adequately separating solid matter fromits 45 fluid carrier (e. g., a
variety of fluids, such as physiological, biological and environnental),
and in easily and?efini¢rersceyardol drdtipngcananyl oti@O@OLKds which Dr@l@2002 5
congentrat i Nngetdt® 160 and/ stk &4ndshs A iﬂleimirh?aéi{vliyoﬁféﬁeasitlal;@intgf,) m croscopic
exam nat i on. rangra&orr% tgge of biological fluid, par ill cularly sputum
various procé3%iTng°3tEPSTTor BY'Eaki T rrd dcyctloaﬁ%sca nd*Br &K Phg cel |

aggr egat es amrecupspiavddat eeviml yami dprddsigte weeké ssonpaninetfdrui tdo seme hat

m croscopi ¢ examanadj.on of a portion of 10 the fluid will provide a
representative sanpling of all the cells in the particulate matter in the
fluid. The prior art contains a nunber of nethods, apparatus, and
stréktures for di8pertbpng scetdsired fiomea fdvpthgiFel exmirptéen UfSa skpRat ent
5,143, 627 openscnhhes SARPIL o6 0tak NS ont NSEAT SR AlSBEESIRY Bliefel, into the
| i quid suspension,. and rotates the, dispersing el enent for several m nutes.

In anot her eX&MSTeHret FRISPY G art"Yd Phe aRRYnAR S et Roil i Teussd b
process sput agqvigapreeedss,t batbyi solliegeihsdynifdgidndsiaivel viessa | ar ge

number of procasSSbAG SheR® chdbtUcs¥1t90 Pakedt, 8r4findP%band SHLIiHPeihs Used
to glsraw fluid fJoma,sa | e cont ai ner throu{g filter asserrbIY in a

h a , ,
houdl ng at t abhed®t R AR EBVet” 6f CTRE"EXM " CUAT Y8 O AL rBBY i eicul at e
matt er cont aredel bs tithethsadphie kse ghpt wedsiarrad umitboz mlkayerlidandother eupon

transferred QndiAng. MnCEOSHOPAC oSkl A8t ok eBY %ﬁo&rcgqeé&im@gaﬂfonyq ne to
s been recommended to ensure the

obtain fresh clells tradgi_onalll?:py ha ( :

accuracy of Gtranti PHEO a1 % rids Pt 190 FAPRRESL CAfdni s 65K S8y, Fresh
cells tend tasssmbtk Hooh adigbassssthdeehirx hnbetapenrdshahe celll sorf tlen preserved
urige, all owkngeforad0rsdmeihar sceldns&d gad Qntos tihe glags Jaedy, Delays in
processing, negligent care in either inpatient or outpatient settings and

| ack of refr'i“g‘gﬁpﬁ??p&nsﬁh‘i?'l ead to non-optinal slide preparation. One known
solution to the delay problemis the use of chem cal preservatives with the

urine. The preseneg Qf 4f QUL RhESAIOVAL IVeSmi NQYRMERE . 1R The 3R, i ne
speci nen raises the specific raw%%1 of the speCinen_to unneasurabl e | evels
and may |ini PXREA P eRTITRCO s BITHREESof SERE 20T T h&°t Bt "oarSTofE" ypés of

t rfaﬁﬁ tional gudnt faatievelcanal ysivayiesucdt dSusds,deudh es aswepylogdfalh number of
urine or othgroRyolaghe@lent ide30AG1 BN ¢ONLAL DETRahoMe bERA devel oped to

allow liquid bll%:cglg]l cal specinmens to be tested wthout renoving the lid of

the urine or°Hi %aPMfluid container. Currently, body fluid
collected for cytol ogical 45 exam nati ons usi ng special contali “@W‘“@mmﬂm
containers usually contain a preservative solution for preserv

cytol ogy specimen during shipment fromthe collection site to the P ogy
| aboratory. 2 04- 08- 2000 US 009915281 1 2 D E C 2p02 Furthernore,
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04- 08-2000 US 009915281 1 2 DEC 20p2 acetone fixatives) prior to
transferring cells onto the slide or menmbrane for staining or exam Qg
Di agnostic m crobiol ogy and/or cytology, particularly in the area of
clingcal pathglQgy).d1a e&edtagraoagéteqnlé amfgrnpegml@ satae@tmte' pgp of cells
and other m croscopic anal yses. The accuracy nosi s and the
preparati on BfCIASEPRE F?af‘iﬁ‘?f“ét%’ret"%ls@m%ﬁée?ﬁré’ﬁsb’t%}ﬁ%%ll gl‘d'élpends upon
adequat e sanmpheripueparyabsponm, New: sed Ip@d@ls@gncegtspmrfoa%ﬂemm@y&@mhen dstry
and imge angly 'ssaﬁae%%éﬁner%ﬁr?#%r%? h@]& ad €1 4RA 0AUGLDY £ yi fAShute

bi ohazard-free and 1 nexpensive preparation techni gues of

t he present iciat}v]esntlilotrtleaéljdrlé’ﬁo tqﬁétr%ﬁ%%coﬁﬁc rﬁiﬁ”}mhrrﬁtfl@r‘ rﬁfcélﬁordé?fsrotfr es )
uneven cel | dhstamubatiion @rdidd b tEDrdeyitagiad tsafaling dhese fHeepariat ions
have resulted e%agﬂlc%\igge qrragt_dqu %h%nf%ldcel | s that have superior

nor phol ogy, V\P’l I nprove m croscopi ¢ visualization and has

all owed for the use of iInmage cytorretry instrunments. The solid matter
preparation technirgeesiof drbecqitesent hubent s DnedltdiseSsppbherdsssaes of

non- uni f orm r _de t e 11 d i o] ndsanmpl e | oss
due to the 1g§ hit é?s %?k Al% grsrlﬁg e'hg‘%l % eflggérpqggpixgggg%ti o% The
preparati ons P@)‘fertthé ]tfr3e§%37nt°PFfr*ﬁ/éht3|%ﬁp%%§ﬁpfa%“ﬁrarﬁné9éﬁfﬁ @i dtsPepeiidon of

sol i ds that bBMﬂ:nSU:L}&Iol Ofe mﬁ@rmols@g;énhcmpawedtwe%uatm zaatspém,m@nd are
readi |y positioned and_ayailaple for | ol;chgtbsorgpel naI%:lr% Wt hgut the
need to further manip ufate or preparet e sanp

.0 The preseﬁ?cqorﬁ‘r?erﬂ mgRhade atuesdt & BERC]SE aIPPta!E}paPr QFQI%eS'ISthaéoM etét"Png

mat t er forI delbﬁﬁimilﬂ@,anlanﬂ‘{vyﬁil& a0 Ul ﬁtmti@mpra&ws@ﬁg ?éitspal :Izat ison, and
is rticular ugt or separat.in te m,Ri ol ogi cal

phyQ?oI ogi caf? 1)'/eé%dgef\?\t;r rggojrfrren? arllon?? ulsdgsegiﬁg pr ese | aggtoﬁe parFr cul ate
matter in anCPlrﬁ?rlé‘sﬂedhﬁa‘Pﬂi’eP figrer\assPmRfivcal ekawiimat porrchahéoptiesent
invention iscpadd 'betdhar Jsarnpaei &cﬁﬂalﬂarprﬂfeﬁ‘éﬁj( &gtrﬁpéﬁlldﬁé fat@dhebntdighamuicous
content fl ui ds 25 ~ %)r esent dr nventr lon r | at es Lo use of an appar at us
that incl uded”stFud? lfr 6s™T 6FFegagi'ng & porti SR of*The COVeT" of a
col | ecti on comrmifpaered aneh gneianosperie stidgetures for rotating the

col becti on cont ai ner. The appar at us rray be confi gured to process a single
sanpl e container gr nore than one be .op rat

sem - aut omat i cal | §,°“t?rt At thgﬁﬁt cﬁflurme = 36°19 s ?ﬁ)l di ﬁ%aﬁlﬁgi BPithe

i nvention) thes deeerraraymdngefl w@eeawreutfear agtataicy nalr guethidptiedcaturaner
rot at abl e coyeguickp @laaﬁﬁs@ter@r@ ﬁmwﬁm redsnt B@nisnverm itenstltctaetd' gner -3
002. 369249. 1 iAI\/ENDFdSHE T »: 2000, U 009915281d1 E.C 2002 and
outer covers%at® Aoty BYEt &BFE o nrcgspecffc’“t1 G Eeath “ot rlnel flacidstor
posd®i on, aném%ﬁtéefr@éllysnreeét@bpetm ghagsespdot D@tﬂéa@h peptfr%ﬂrslﬂw a second

position. Annappaeat l&rélsleﬂeitfhetrhﬁnﬁlf§§@15ri(ﬂi&%gﬁié}l@ taclivgesna slokust ure
or elenent for_rotati n Jse cont ai ner her structure or el enent

a
for engagi ng*&" rplérfttolr? rt‘ayt 8P 8p%16‘ﬁt‘atnlrt8? preparatlﬁnpor"teu SH"Bf the
cover) and hebmtngntﬂvetp@rctemyr prpbidEmade. thFhesqopés@nrtnlcarﬂvenesecmatﬂeteat es to

use of an appafmtys Jrqrtecqlhbe&tésegc@o@niﬂ‘ L8 J_R¥EFvREvEL! hSud®Milr ke or
othf bi ol ogi cal fluid specinmen in a

cal 1 g %%/ col%egtr on alg%ﬁrat us or assay
moddl e, whi cH % SBEFERUVABEY W8t HETEH'F PBRT VB I'8& TR BBht i ner for
app|| cati on unmeasurable levels and may limit the potential usefulness of the

urine for various types of traditional quantitative analysis, such as

slide microscopy.

40 A number of urine or other biological fluid specimen containers
have been developed to allow ligquid biological specimens to be tested

without removing the 1lid of the urine or biolecgical fluid container.

Currently, body fluid samples are collected for cytological
45 examinations using special containers. These containers usually
contain a preservative solution for preserving the cytology specimen

during shipment from the collection site to the cytology laboratory.
2



to a slide. The patient or nedical person handling the collection may seal
04408-2@00ar at e 10 contai ner. The collection of the cells in the cyt 3099915281
col l ection apparatus allows a uniformcell slide to be obtained w thout
contam nation of the cells by preservatives, workers or outside at: nE@k "
The transfer fromcollection container to the cytol ogy coll ection apparatus
may be, carried oyt, wit hout pourd n et il -E e% ci men.
Prefe&ygﬁ?WmHﬁcgﬁPKﬁy§Bﬂ%¥%£%%§kﬁggE&?ghgg%@gggv¢l%ugﬂ ?E@?ﬁ gﬁ%gt need to
be_ OPSISH of Brukh ¢ 6 phRerveBH $hcial UnuREds' il AkAIVERYE 81, Aldomol e Tl ui d.
That i'S) an apparatus®may be a ¢l osed system and particul ate matter may be
coll ected using a closed system The present invention is directed to use
of a cell collection and distribution apparatus that is preferably closed
fromthe tinme the sanple is collected to the tinme that particulate matter
is captured on a collection site. Once the sanple is processed, i.e.) the
20 sanple is collected) particulate matter in the fluid is dispersed, and
particulate matter in the fluid is separated fromthe fluid by collecting
it on a collection site, the apparatus is preferably capable of being
di sassenbled to allow face to face transfer of cells fromthe device to a
slide for mcroscope exam nation. The present invention provides an
i mproved nethod for collecting a nonol ayer of cells that can be transferred
to a mcroscope slide. 25 The devices involved in the present invention
obviate the need for a trained technician to properly prepare a sanple
substrate. Thus, tine, expense) and expertise are elimnated or reduced as
critical factors in sanple preparation protocols . The present invention
al so provi des advantages in sanple preparation because it is suitable for
use with fresh, untreated cells, unnodified cells, and is particularly
designed to 30 provide a thin, uniformlayer of solid matter (up to
approximately 40 microns or nore). This invention is particularly useful in
gynecol ogi cal -4 oaz.ssszas.i AMENDED SHEET  04-08-2000 US 009915281 1 2
DEC 2p02 processes, e.g., for collecting cells for a pap snear, and for
processing fluids such as sputumthat have nucous clunps in the fluid. The
nmet hod of the present invention may involve use of a cytology collection
and testing kit containing the cytology collection apparatus described
above. The cytology 5 collection kit may al so include replacenent filters,
repl acenent di sposabl es) and/or other conponents or solutions typically
used during cytol ogi cal exam nations. The present invention has nany
advant ages for conventional m crobiol ogy and hemat ol ogy. The col | ected
cells are in a predetermined area) and for sone enbodi nent of the
invention) are easily accessible to a radiant |ight source and to a
wavel engt h absorbency 10 neter. Because cells axe concentrated in a single
| ayer) they are al nost always in one focal plane, thus elimnating or
reducing interference by other particles and virtually elimnating
technician tinme and expertise in establishing a proper reading. The m ni mal
matter overlap achi eved ensures that all matter can be easily exam ned with
little chance for critical solids to be obscured by clunps of overl apping
solids or debris. The involved apparatuses even 15 permt the use of
aut omat ed devices to detect and anal yze any solid matter in a given
popul ation. It also permts a detailed analysis of the chem cal conposition
of the matter. Further, providing a container cover that has a portion that
is rotatable permts particulate matter stirring or dispersion wthout
inserting a stirring mechanisminto the sanple, thus elimnating a source
of contam nation that plaques devices that are presently 20 conmercially
avai | abl e.
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npanyi ng draw ngs show illustrative enbodi nents of the in tion
Og':b?ﬁ‘?%@ch t hese and ot her of the objectives, novel features and EQQQQ&%N

will be readily apparent. BRI EF DESCRI PTI ON OF THE DRAW NGS 25 Figure 1 is
a cross section view of an enbodi ment of the invention. Figure 2 i9 20kl mgs
section view of the container cover of an enbodi nent of the invention.

Fi gur ecéiohé fiRaG¥elP Pricef! tratidfepfin@ célis it BRI bP thethrideefor BMaiiA¢ 8- Figure 4
is a cross section of a specinen container and alternative cover according
30 t o exhminatioanti on. -5 002. 369249, t AVENDED SHEET 12 DEC20025
Figure 5 is_a cross section view of a disassenbl ed base, hol|ow tube, and

cont ai ner . Ipiagpesticaniceobiplpgy,and/enciielogy ) pasticulardy ipthe arraefi Ghigicgbat , and in
' t ' . 1 f the.i .. Fi e 7 i
Fag T USTORSTRDRIT RN AT AR
. . 4 _ . .
E@%&Bﬁﬂ%&#ﬁ;gﬁfﬁg@gf fggbe%! n tS@ptrﬁf eht a}t'igx\?g'gtﬁft (l)r?];hlﬁ;]g?ﬁges a contai ner
15 sumpea:itnehsatym@ﬂ?'tdepmdsglpgnddeqmawsjanmleaprebﬂaﬁebn.obrewsmenhbeolcg)ias agher, and
np

a sleeve or cla or engaging and fixing a portion of the container that
conmurAsdaunogy tophemighry, prd fnage asplysisequireprapasatignsithetcare nepsadueible, of t he

I nventjion,.the sleeve engages anginaner cover. 20 An enbodi pent of the

| vent i icafATREEEe g e, DIk o oS o BFaresli'd cover
havi NGndertion HddRAS teABsuel B nbRITYSHNE BIFdertiiel) vhedbid BAI SishibuRbF UM i Sai d

first portion being matingly engaged to a second portion of the cover, said
s elfonddryingt artifact oThesei pregaratipnaihte tdseltabinpanceven distimeionarfdeethaghavet at abl e
inrelatiqon to said first portion; .a 25 ¢ontai ner support faor epgagi ng and

r ot at | PCHPMOERRSIQSY: Shich hasimprayed Jight misrascopic visgligation anddas allowed ¢ he

secon ' : ﬁ]’uEE ures and neans for rotating an agitator
I n re%QF%%ﬁsggfgﬁgéggﬁﬁﬁﬁgP@an glrs'the sanpl e in the container are used.
As descri befhd solimnsitetbrefeiration teshniies dP X RERNATIVeRRIH ARIréss e Mgbsi N t he

present invention may include a cover within a cover, wherein the agitator
i s fi xefonanounifosmematinradensitie; amevanmattes distributionp and saneple dors duatethecover

freely rotate. Such rel.ative notion noves e agitator Ln relatjon to the
o1 Loseie o et FolVedn e saPinle, BikaRiatin ; TRt meeberdgions obeatesthb 1 urmnt

i nvol v hebh ot e [ vi al ,
g e e B R

i ndi vi visedlizatkod, andacs readily pbsidanedrandtalyailabid for ilight sbssitenty amgdysiawithoyt and
the nmultiple functions, that the instrunment perfornms, 40 mnimzes the

r equi - Geaisedta BRIpYate,ef RIAPRIA e SAMPIi e, as wel | as mi ni mizi ng

mai nt enance and preparation. In a preferred enbodi nrent of the invention,

the sanple container is Cégﬁ@‘ﬂ{gﬁ @g;gmgtlm;lgg%essi ng, until particul ate
matter in the sanple is cO C on 0 C site.

0 The present invention relates to use of an apparatus for collecting matter for
detection, analysis, quantification, and/or visualization, and is particularly suitable for
separating matter from biological, physiological, and environmental fluids and presenting
the particulate matter in an improved manner for cytological examination. The present
invention is particularly suited to processing sputum or other high mucous content fluids.

25° The present invention relates to use of an apparatus that includes structures for
engaging a portion of the cover of a collection container, and one or more structures for
rotating the collection container. The apparatus may be configured to process a single
sample container or more than one, and may be operated manually, semi-automatically, or
automatically.

30 In some embodiments of the invention, the cover may include an outer stationary

cover and an inner rotatable cover. In a preferred embodiment of the invention, the inner

3.

002.369249.1 AMENDED SHEET



45 The present invention also includes nethods for collecting fluids, such
0498 Mgi cal , physi ol ogical, or environnental fluids, renoving thé de89taRe1

matter fromthe 6 1 2 DEC 2002 5 fluid, without centrifugation, and

di agnosing and testing the matter. According to the invention, parti1%h@®92

matter is collected on a collection site. In a nost preferred enbodi

the i ' t rtic t e matt is collected.ipn a.nonolayer and in a
pre- d%@?\&#ﬁgﬁv% ngieﬁgqt Ig?ﬁhﬁg‘gm Fﬁs_pg{fdo ﬁcgl %ﬁgs‘_&ﬁ?ﬁ‘isﬂmtﬂ?’b r‘img?ég% i ncl udes
an | MpfeeN il f kel @ipet RCALH bildr i & sétiofla pARfigAN! no particu ate matter,
The net hdd 1 nclude dispersing particul ate tter in the sanple, preferably
by rotati ngnt dppasaupised do tiegpresent mventivh inclideed stegitietorrel@mertifer | i ke. The
apparatus involved 15 includes one or nore structures for engagi ng and
r ot at Fefatinga sampls|container and anothercstigaire pr plgmenisfor @@gwngamrtmmgfatge ng and
fixing portion.of the cover of.the sanpl nt ai ner..t hat ,communi cates with
or§i ncft icﬁ)lgémﬁ%“(’féi ¢-&t Y PY loﬁpgﬂjér?ivﬁrgq‘gﬁgﬂ@ﬁqg. '%ﬁ@oﬁtf‘&? BRKLe i nvol ved in

the method gk drédentivbfd 1AM uBé BFED pgafuch for WhflectingPd ifitorih Byd! &t 09! cal

fluid, inclu a particulate matter se tron c avi ng ohe or nore
of t heelofrbmvarivg: orcotherl Biclogicahflsid tspecimeninrh cptobgly aollsetiva fpparaguspar t i cul at e
matter froma |iquid, a porous su(%ort' a porous support wth at |east one
t hr oudhsayanodiile, ovkich parebeFemwably detached fropna callestion) containet fos applieationer ence
of th of.Qus suppert, said bore Vi di addi tional surface tension:-so
Chat S0 RRALT THERRI or Faical Bo-Soubbaihink 0% SEtAo 0y ot i Ratoi " ous ng
| 300P20RMirer. PHERBAedAR IFRHEDENE4n h&rcyw%yeaueeg@& ritfls aBow0k iform
arrangenent that establishes at |east t fluid fl'ow pat hs through the
separ aell shide teelbdabtained prithouiscoatansinationeoft ths eells WOpreseavativesf workeesor he

collected particulate matter. in a predeterm ned pattern; a collection
chanbémtsids matgrialse ohhedransfes fram pollgction comainercto the ¢ytalpeyrollestionor e resil i ent

menber.s; j . resili 5. a chanber
seat 3?’%‘2%“% %{l‘éﬁggas Pﬁswgl% gﬁgrelg gggﬁagﬁlég %Agéo@%éte@?ﬂ% PEn pre-determ ned
sur f agqgefRRbly,| diiek it sample BAFech 2Wlléted) MR @vidé'd6 ndP neddeldEtie dpehébin Prondte a

pre-determned spatial arrangenent of particulate matter on the collection
silfe; ocader totseparaterthe partiqylaterrhatter dranh thef fluid d Thabis, amappagatus may deanber. The

device,may al so i nglude ,structures ,tha re configured for and/or 40 are
dapt GIOEY ST, i RASLSHRE A Py e R s osige P e BYet Bt ai ner .
Exenpl ary Slﬁr{eliﬁ’cfb’n?fnv!eﬂﬁéd‘ﬂ%!iﬁe{ed% ﬁs@@ﬁz}&élﬂé&ll‘égtichp &iftribgGbh ON cont ai ner
havi ng a rotatable cover, or a portion of the cover that rotates; a cover
or coappanatsstthatris pteferably olosed finne thertime thetsamplet is collertexbiol the timerthatont ai ner ;
and a tube or the |ike that extends into the collectjon container, said 45

tube iBEHAE PAYREISFAPREELORA & ionsiter Ones theriampliisiprgessedndieodber nay 7

1 [RE t RN A 0 l.on of
(S conmpiie ARl deRinlenBuBrh df Buld i ispklabh o RARRE e DR 0T Chat
fittinliy iesepages] fopahé floid Wf cdlleetingit @n a dollactionogitesl thei apiphratustis not

flui d-tight seal . The device may al so include_a punp, or_syringe portion,

sai d pUueferaly eepable ofhieing disaspembled iryallnw fice ke face tapsferokcdlls fromihed to

permt,a.nre- ) Uil | A : | devi ce
T T R T R e R

communméthibd @y wlk&i@gTa/ ﬁﬁﬁb‘lﬁzmeﬂﬁ tHaP€an be<@arsiredrtd\yl mirédcopelslide; ough t he
filter assenbly. 15 The nethods of the present invention may be configured
t @3use handlleedayicenimedlveshiattherpresent invention ebviate tag néed|foy aduaingdat ed system

or structyre, or a fully automated system,0or Structure. \
technlfcxan to properly prgfnare a sample subs¥rate. hus, ame, expense, and expertise are

eliminated or reduced as critical factors in sample preparation protocols.
The present invention also provides advantages in sample preparation because it is
suitable for use with fresh, untreated cells, unmodified cells, and is particularly designed to
30 provide a thin, uniform layer of solid matter (up to approximately 40 microns or more).

This invention is particularly useful in gynecological

4.
002.369249.1 AMENDED SHEET



The nmet hods of the present invention nmake use of the first fully closed 20
04p8t208G or renoving particulate matter such as cells froma flui dUsue892+5281
bi ol ogical fluid. In accordance with the present invention, once the sanple
is collected in the sanple container and the cover is noved to a fifrspEC g
position (described in nore detail below), the container or system does n02t

need tocbe opened until .he g rtfi culate matter ifs collecte 0(8? thg\

col | e@FqesiFedi £ nff Flestng & @‘1/ Qrof RAPSTEYal, apd, for procediing ruids pueh asrpq
pr eseghuth B ka8 rlcdls Elﬂg{ggqﬁ:&epﬂ,ﬁ@gri ng a fluid for mcroscopic

exam nation by processing flurd using a device according to the

i nventi on, Thednethéd ef the pgesent inventioatmayninvbive use ofia cplologgtdotlectiintandi n t he
device. 30 The present invention also includes a nmethod for anal yzing

mat t eftestibgkiticontaining thecaytolagy eollegtipn appamatys described abavec dheatytalegy col | ecti ng
matter on. a collectjon el enen an ransferring, the ter collected on
The. copfiEPndnt mRE A ufrenlats e SR Frdlaceiols fibosiRles. el v ot
col | eghy : PPRY Y Iy al) gﬂ&y ; evice used in the

met hogbggg%r |%S§§l@ﬁgﬁlﬁ@%ﬁegrﬁmﬁg§aﬁ I nﬁ%‘g‘ga@{g' or nore separable

el ements. IThegpredeai Rivemibneidl Qalnyeidvasthgdsifor tawentiorab midrobiolsyyi 4 | ncl udes a
separ abl e porous arrangenent housing. In a nost preferred 40 enbodi nent of

t he i hpmatalegy. Thecollegtedsellnateinapredaiermined arer,cangdaesnme embodimentof ng a
t t f the hqusing .confiqured t t Qi | east ] f th
oor o0 Bl o 1B SR BR T SO bl Bl AR Gbl By 1
odh . . .

e Dor dnags. B IBAR ek £ Spic Ry, (R of alfitht ATR P GLEARED

i nduciphanef thuis dlifdimasinigtorcediviigintearfesence aychther. paticlesland vF@lyQldnfafing a

preferred, enbodi ment of the invention, a specinmen container used includes a
chanbdechnigiancime apd pxperiise inpstablishing 2 pegper seadings Fhaminimahmatercadersn wi t h

separ LT ebpPlihdcill i T bE eo AR B hafle AP EMlEL s, e
parti gylbdioBsdiéd By cluthpd o@@bkfipgimoﬁagl 8r débti®? TRSinveKed gﬂs&ﬂua& eygRodi ment

of the invention, the separa particulate matter is collected in a
nddol Ppomitdhe viecofautomated devicasite detactandianalyael anyrsnligh mattar infa given i nventi on

I'so ingl h f a hallow tube in fluid i cat | ith th
par 1 GOPUAESR 1 o Bl A cilen AR B 1 el EPERIHCT PLAR G, 1 e

I ncl udes e el Obrolidiig P coiiBinaP@ver Bt R Portibh HRR iStoRflaBIB Permirar ti cul ate
matter in the sep’ggzrionen.QEﬁen%Pary nmeans mc?urd‘e but are zrllot ﬁff’ﬁiited to an
agi t atparticuldte snatterstirrinigrov alispessiom without dnsetting 4 stiveing Inechanisthdntoghdodi nent  of
the invention, the apparatus involved |ncludes the specinen container and

parti ¢ thisrelipinating sAUreoispRmARERatan BalRiaquss devipes bt ARPrSPbhp or

Sy N i, ke n this enbodi nrent of the invention, the various
sﬁoucgcﬁ)grgéer%i}g};iagﬁéﬁgh*l uid flow path fromthe speci nen contai ner, through

t he parti cullad scombpamsying dawings showdllastiative embddinmine dfithe fnventigefrorb As used
herein, "sanple" refers to any fluid in conbination with solid matter, such
as parWhigh these andipther of theebjectivesnapve) features andadvaatageswilbbe geadily | ect t he
parti c$l gltﬁtcorrponent fromthe sanple for the purpose of establishing its
identiqy S ‘presence in the sanple. Typically, the fluid conponent of the
sanple will be a liquid. However, the fluid may 30 also be air or gas. As

an exanple, it my beBmEFfDEBGRMIONT@Fm}DEwNGSGHCG of cancer cells
or certain proteins in the biologlca urd, such as urine. In another

exanple, it_may be desirable to evaluate the nature of, contam nants, such
asiol ecul aFigeimt s erasy sectiom vigw ofansmbodjgent of thelaventionhe e ect r oni cs

i as, ” suchiggte SRCERNhelian Vi b5t Banbt ofef of il miBodbBREGME ) 20t

sput unjnvédtiyd, needl e aspirates; ground water; industrial processing fluids;
and electronic or nedical dialysis fluids, to identify just a few It is
i nt ended t hBiguteh® is moresd seatios bba mixerciccdrding toithesthvbationhe

Figure 4 is a cross section of a specimen container and alternative cover according

30 to the invention.
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type of the fluid being processed. 40 As used herein, "particulate matter”
refers to any substance in a fluid that is capable of col I ecti onqgnBEg 007
eval uation, preferably by cyt ol ogi cal exam nati on. Exenpl ary particula

mat t gr i ncl uges bytlsl s not Semgt ed to cell sdl%[_ﬂsceemlbll fra msr}ltcﬁl Lot ei ns
nmol ecul es, poH/rre ribbers, * a5 st dbr! iZef s, 190Xt dan s’ ‘acce &ra ‘or s,

sili conelsd cahkaigsr - th| okol s, paraffins, ther m)pl astics, bact eria,

pesti Ci desl gﬁﬂl Ees hisCh d@sp. vﬁgegkfﬁlqtar alsleraol@:iﬁ?m%eea’ sl'iaex%rﬂa: af sopel yneri c

matter include, but is not m.t ed (P9l yet ene, pol ypropyl ene,

pol yi soBTRI RS pdI PRy woﬁ% ) &P polt&et hyrl%ne ‘§ifycol , pol yvi nychl ori de,

pol yst yr ene, Fppirgsul ifsi detopp@m%mpmlsmtmvw“apésan alternative porous

pol yet hyl engtesRphthahateso bisphennlioA (a comon environnent al

contam nant), ethyl cellulose, nitrocellul ose, polyurethane, and nylon. 10

Specific exenplary biological matter includes cancer cells, including

di st i ngRERILAD OIS ERERTA ONeqFy SHE tPREFERRFD rEYBRRIMEANENncer cel | s; proteins,

nucl eic acids, antibodies, or the like. It is intended that the invention

should not be limted by the type of nmatter bein cessed 15 Wiile a

cyt ol ogy col f*%ca[plp?)ﬁatélﬁpé?eaﬁ 08 ‘%ﬁv%ﬁfsat i VERE O ng‘é SN B& tsed for any

bi oll®gi sappoirk ufat, ppsitiienjar ene uloset ynguseflehst @mepfraelpa¢ |q¢gt@Jel§trr repdsanpl es

from uripg.ang: Ictlamﬁsf%QCéragtasgngcgh&sflt(@ﬁg RapoSiTBarss tRE cfogEaﬁﬂlﬂt@HHt The nost

wi dely used stain for visualization of cellular cha e%gl n c og% is the
ot

Papani c6PEBEISTESNTHG procEatieY THmE Et ditn? RﬁﬁF%’Pfe

gynecol ogventaom nba-gynee Gnogias applmneatqoaas is basically corrposed of bl ue
nucl ear and orange, red and green cytoplasm c counterstains. The nucl ear
stain denonstrates the chromatjc atter ns associated with normal and

abndt mal cel P8 SRAFMTE ENY &Y oIVASTIOR STHASS HEP p SP0°t RuSER'E ERITLBTY gi n.
The sucbesisigod ddves; proddedure leannpe 2b5rst peortiot etthatocdnmenadgiter twithoa

Observedﬁs&lfg?l% eQEmJn%CtQJJ.% fiﬁq:l H&ut@gn %flh{;”rrtaltgﬁblq;f e%@@aﬂfo qe;@:‘ohdand
cell differentiation. This stainin procedure al so results in a nmulticolor

pr epar aPPBHOPht e PRy prédsisng ] &OF P e § e BOSY B8P y" 1 8dtRS Ag™%Yest r ai n.
30 It i sonttieadecdt beithgt heait avient n orelshiowl do rntidbiidsk nedredoy at he type of

mat Esar D6 NG 1PF AeE5SAd £01 rgnaamgt R ehesdiad ambogidrentofhithe Lavention,
the fluid is urine and particulate matter is a cell. The nmethod al so

per m t s Steeaf S0 aHH "ot 1R e T3 bIe FPESH ReTTEN3% thef¥F8F  ni cr oor gani sns
frombiological fluids to perform DNA probe and chronosonal anal ysis once

the cells areg fpmolyzeds bbb pcpé‘artlp(yfafnes 1tA%oysi%dr Gltebh.co" agapt ed for
conmuni cati on, "conmuni cat | ng," or si m | ar %erms refer to any neans,

st r uct uFBRt2IgET PREAYISRE osra“‘@%? a1 FRhicREEUOCF | Aed 19wt Wéﬁﬁﬁeﬁhﬁ‘ 295 em
as ade vetdilkbelaw, byn praciliaty odestse iimvbhedait .thExergskar \ingértioburays are

shown i R tNRCFL QLES wiERIL eXabR €, it EoNdULt 1JRY - AVE £ @nneet or adapted
to receive or connect to a mated connector on another conduit. As used

her ei n, SE¥MRBREHATPEF EP¥CT GREnThes ERRICETfR S W EED o8P FSFLY FPt8Fto j oi n
itsel f boclanelheiveph@den mdvesetheoanigator Sinore ks icorioectd easple) andl 2 DEC
2007 5 gslablLsh.aclLulg, Lo pabh ihiough various el ements of the

apparatus, assenbly, or system Typical connections include but are not
linmffed to mating connections, such as Luer-type, screwtype,

f riction-typen nfstemmmecimfosvéd]ah arreepbeemmdutwegeidreprefb&am esplbyises ei n,
adapt eQrgg{ sgrr\kg.l.%glv{]gl, an %Qéﬁcgrﬁ@{er as?é?rﬂ)"ilgl r}agld arp n§éJH l'n%rots%g}g@ refers

to conplenentary structures t may align, nesh, mate or rest near,

agai nst sléte fip¥ rﬁaﬁheﬁ@HVb‘f‘}?érceléxéﬂ?ﬂlé‘F? Yereriiedr e ARtardEe tha®finect or s
descri beﬂeﬁdmve ahB tHe AauTAiple prueterdanedtlentbok Mmeatrwent herfomwent i on, the
speghmen; 0f,:380Me J:%q 99{2,41&%6%9 Qp&a%@mt%eff@awc@' e hayi a9 Jhe design and

function as escrl be e sanple container 1s typically covered, and

has a p®&ibindRithapinepepes sa&fitravﬁpéréffdyonen@aguwfarﬁdi FEOABUNBE yEe n

pr ef er r edvaithos] meat sampfie tdvatbiimeent s @npsdéchehconhainehe oggrocovEmgi nmltmd:les a

central ? 1c%$§§s%gttpeqr Eh%eagﬂ%tlgdist Qol (;:%leé{%nt QechllLI:&rona§J‘.sc%r.Tbl y. In sone

enbodi mén he [ nvention e central recessed portion also

communi cates with or engages a holl ow tube that extends into the specinen
45 The present invention also includes methods for collecting fluids,

such as biological, physiological, or environmental fluids, removing the

desired matter from the



container. Optionally, a portion of the tube may include a stirring,

di spersing elenent, or agitator. 25 An exenpl ary enbodi nent of the 17 DEC 200
apparatus used is shown in Fi gure 1, including a particulate matter

sepag at 'thtﬁewt&%ut e'n@QlHQ §p£e' 5994, 'a%tatte%ff&%g & 20 def' ni ng
a col |l ection chanber 23, artlcu atema er separation housin

defi ni n@c%torl%ﬁ%|tr‘?gtltebrlnéerﬁdeu§’aéF+%QE?ré‘ﬁttt%‘O 133C°1éﬁ6t9<§1 Blirfp 2 EIcl’ﬁl?fhe

f orm of satsynh nagetosFlpguEerrledaérmad&hmwsoh(tlhleOtheUbﬁ»rEOtmen phhei cembadi nent  of
the i nvaglian i hat lachudes ahAgLLALRL Sla FOULE 4 30008,i0e complete
m xi ng assenb f conprising m xer having a rotata e"co tal ner support in
t he forﬁfﬁ“gam?ﬂtatformﬂ adapted to receive a bottom portion of container
20. 1€ont ai ner 20 includes a cover, preferably having a 35 first portion 71
that is rot atrﬁl? % !‘%gt g&&t‘c@!)p%rlsg %@gde% gg gmpe rgnetCm:d7gothatcelsssiI1| xed.
Second portion e cover includes or ges or conmuni Eates wih a
t ube 502t flgtidesaréadrinanper td6ntatienedt t20; Té‘ﬁdmft F*ub’@éu%te |9dAReTSpBYti on 32 of
the por gustiatlatgestrtlr hOuskngmpls, idrkbstiabal ad, rs€00RE R tdm@ne72 IS
ntegralLy.conf igur.ed w0 adapt ¢d 1o, 999206, a0, gnd, 40 parbion of a pump
90. The apparatus al'so inc u s a sleeve 64 e adap ted” cover

t he 13yr it Ageedmgi ﬁermoagsserﬂrswlresr@frepatﬁgynmmdtmq@tt-ma tammwém of t he
cont a:j nesntidet hﬁtdé%’-d’d Blenthel §ﬂl'(lac€@'étsafc5keren§él§1ﬂ@8§nd St:elel\éepmlpﬁ efretadl go

i ncl ude asket [ i ke and. .positioning the punp
within t%herg ggt\elﬁe a?q %Flner t{lat &° q & i*nct urge a cg\‘}%ersgﬁg 62. In a
preferre@lfe’dr‘ﬁat§dfi-'frréi“ﬂpertsILF(E‘BI gésfk@tt |n the sI eeve matingly engages a portion
of the cover. 12 DEC 2007 5 The specinen coll ection and proceSS| ng
ass Iy 10 e, ada L&y f.or cont ai ner.s_mnul

con a| ner sugg%r({) SR qgﬁglmeee:be%wo% chgln Iten%laggvperoﬁ%s“ﬁa a

mul ti pl él‘glafsketmcaAlﬁspeetqiealmntftherlMydﬁm@l Bdletl&ubmmoetrtefror col l ecting
a |iqui dedFa8pec icmﬁbeenﬂa@ngoyrer ot h@)tree&it elat if%h@&ufntgui £ comBnbLatiion

bet ween the cha er an qi ilter assE t e eparatlhog Qartlcul ate matter
from t h& TYEr & aid" ¢o PAPTHECHE Fur& |8ferﬁﬁtt &r 1At a% S PRI on site.
| N nost spersfréer rae@OefPH?odettsWJGfﬂ theleﬁﬂ&/@me@rapwwoawsb,oreheﬁrsémﬂoét/e‘=d

par t§ cubate pBBLdiRhed steaeldrectmuhfb@nepruzl AE oA sUBFHRE AN iaCKHedi Ng to

the 15 |nver&t| on., F Pr eofng 2d errb(g 1on s the ek voI ve%rgggalr at_,gts al§o
i ncl udePROE6VeT Kavi ng sh £FS e et Fl $hith efrl U @ormini tati on

bet weenor Héesaersiue almttorhe!h_fen Itther h%semhlwppweetcpree?eﬂreabhy ;JnembeangoFérow
t ube i nghides lmeeesﬂ‘ner 5“;9&'.1:5'195 tab?arﬁq@ﬁ@ﬂmﬂa@@g‘:%l1qh§p%rtslenﬂttthﬁ:

particul_ate ter peci nmen. h of these elenments will now be
Foscr | Do th bt GHbA &ToueR hCiz: CBMFRRCE: PR Het BN FOPa EREMCORT Al nor
Support thae rcetl@tgatbee theotpidearedaresticBbae ngstemayn Berprdevededet hat

facilit esecelmy%eeh&ftl&heh&éuHmrnt;, a aE oMy 1 becHahat ahl @habMeﬁ hav1ng
he |i ke; and npvab

transm ssion such as a (%ﬁ% or
verticafly %Us'Hg &°%t éﬁ’b"ef“erc%?eltshe | TRECCPESE T SPFH 1 OBF sFeP ¥ §eh’6t§68he and
opt i onah¢gpegsplaicapiiey efat sockeeshav2nadmgted at ghamdeei seatahdany omepor ti on

of SpeChmpeemeebaerneaosuégt:@meetfte@tgmt aj rE%EtZI'QaV drktoSREELY in socket
42, % i ncl ude an of a %arlet resilient nmenbers that

o5 ET R T R B ER RE SEERTHT AR PR ACE IR B P REP || ent
menber nMatlegdes tha @ lierigioor sier upisbstgagkees tBBt Andperd v dond dilner may
be posithohgd e Bandeer nmechanically on a container support for further
processing in an apparatus according to the invention. The container
support is preferably a substantially planar platform disc, sheet, shelf,
tray, or theThe Kevi¢nmpy eflepriodlesodrnentss ghat el nvefivhon far sadpée

CONk@i Ngre iRehidess, dHixdes spbddRhecf19bAl ppsahte' ohi1ge ARdLOI: kRLAI Ni ng one
or nore fmpﬁ' men containers, In nore preferred enbodi nents, of the

i nvent i B PLAEY SORYETIRET RGpPET PUF riFPURRs lbrhleteSrt?rﬁ‘r 8°]r1§€E‘s‘§‘e§°‘btra18§’€/| ties
adapt edhéoinace omratiEdtile edvereast aopertdpz e@fofths aupee tbent@itAaeys; b&caxennst

preferred c%@bpct;ortemn Qtat he M\)é%ﬂié QR, rgﬂtelsprttoattttetoﬁm%t cbhedides at
| east two recesses ommodating at | east 45 two different S|ze sanpl e

cont ai n@?% -ﬁlikée 86!’1?5 R’Ié]fe %Bbtb&f({.er? irzto the collection contailner, said

45 tube including one or more elements that mix the specimen. The cover may



1 2 DECZ20025 preferably novable, i.e., adapted to rotate around an
axis, thereby rotating the specinen container. As shown in Figure 3

pl atform41 rests on or forns a portion of housing 94. Housi ng 44 ehZIQ%éQﬂZ
a gen aI ocat e riv motor 10 _43 ke. .\btor, may
beg;ada% ed Jomgna °égé°“pﬁ*d?%f$t‘gm§rly T anet” gegrrﬁloaap% ege G ebrituAi ¢ “éd
with o;glt,topﬁelsp@h@mget aagoxlest ikdude onarbionetha20 fikipoty ieogawfs #he socket
may i peliide & gearcRerteeth adaptadnt ueNgage 1 PREEnkethe | i ke so that
the platform41l is rotatable. As noted above, this belt driven rotational
is transferred to the specinmen container 15 so that agitators extending
into the c@ht deMése gpiralishelmdnge @ rire arpiwfiegs edreimredsagnpogfionhe

I mo/entapolrtmatgt eﬁtbﬂﬂﬁhg r&VQMreoéleEnQﬁt§QBﬁ|§l%k§@ tbogeﬁéttyrprﬂg dhermorket

92, whic rotatﬁls container 20 in relation t

Al ter ﬁ’é\?‘t’\%% Eb‘hrté‘&t’u § PE® 45 Ty TSiclutfeiah 26°8 lé‘ﬁeh‘t ttg“ﬁaJt“V8ﬂ'i;faé’es and
r ot at esy falpo 53iclige gtcortdant @dartdd fhre domwericrbipn spECiamMearugorguwEPner t2e

i ncl udese apy a:zemtﬁqrrmmsth&glhetﬁ@rflb@rdbggeneltI uid, preferably a

bi ol ogi cal fluid. The typical container includes si dewal I s 21 and bottom
wal | 22 that, in 25 conbination, provide a chanber 23 having an open end 24
fo¥ col | ectheigrethadsdbfigiheopresteot | ingeat fonunal b ygntadudfedut«sise nandedies 1dbut

are nHLnda.lms%]set@thr Q‘t?&&%&m ELMl‘i.Stty SUELASabAdY i 144 dyuMast ewater
fluids, or t ke. é/rgl cal [uids include urine or other biol ogical

f1 ui dEMSUEREHE BT Feat é’FeTJtrrogb ’ﬁ"al (CSF), bronchial |avage, sputum or
fine needle 30 aspirates. The configuration and materials used to make the

cont ai ner (c@me@wdsotfth% ste%@ﬁetl%vth@ltonc,@mr LS€ & QﬁeVIfgestaegptﬂlcwsetdo the
i pvention) can be any a vari et%(Ijﬁg materi al s, shapes, and sizes. For
t

e%%rrpF%Stet“hE“?s%e%‘ﬁf‘al ??err"l‘&‘&ﬁtﬁem ﬁ“ﬁBtaestStisaﬁt]"ort’rﬁ't ét‘i’e?t sedhpatd bl e
W th bheldgioald floidre Ipraacessede withwiid pbeseappiechated dhat thdiesaepld dsner
and t phg @sseahl,y « of sBQFleSchl@efx%é:? a8 thecbadt omgll AR B8 s8MYbsition

conventi onal assenbly preferred enbodi nent of the invention, bottom
wal | é%eﬁ%lae%dﬁl’&%ﬂe ﬂ%ﬁ?ﬁérbelaw sHERNCIM2 B GuPe systeptrehdrty neggott &t wal |
22 or opérd@wantlil2hdrgyrtinall sige md Otaanes aroled e df omshercctlhecduohes:(ueotmcs hewn)
exs ending, -9t q LR chagher .. Sueh.d isisqedrey be desirable an embodi ment of the
invention described in nore detail below in which the sanple in the
container is mxed by rotation of the container. 45 As shown in Figures
1-3, a devirbe pusecht Antdmeioetaned iokltdees praremin@r alse foclhudesscaptover or
lid 3txartltt|a@1<m 8] &1 20: ARBOLIATEN st AP LOUfcel 2. £0BIAPYL CtheoL, AGRRLL Lo
receive ower tion a porous arrangenment housi ng. he cover

may i ﬁ%tllﬁffé”l%partilcflﬁﬁlm26’€ﬁz 8N FOWHLEL e fléi‘(tlélnéﬁ‘%deﬁ?e‘t?oer 71 confi gur ed
t 80 engage sidewall 21 of contai ner 20. It is intended that cover 31 may be
any confi 0uhatia0. Al ifidReod I ftétto 1036800 248b3 QRCMA90; aAn0L.ont al ner
20. The cover al so I nc portion 53 having an’o enlng adapted to
10 r eERTRFE St CPHIRACIpDHIA FEﬂ‘Pl:?Z“ofa £k 956 FUSOATF ARFe FEAt e T TS iMRG T AP hdugh
t he engngenestt ebhetanrenaddprooitet oimgSthandttaneslpertéd on Sk ﬁaylehewrarl ousl y
confi gt ede LOWeh BRLELAN 3 PbelGlably | rlAdes 2 GIa0ve 3. Adarted to
receive a ro ection in top portion 53. Hst pre erre ment
oP5th@C‘f‘t"Fvéh’t1}lonthet KemekgagEfent is a snap f|t with the engagement between
15 porous arrangenent housing portion 32 and the projection 54 permtting
housi ng poRtion 32,48 [OLRL G A S cggmilngu{oatth%r!tnlvgn&r %ﬂ%ﬁ@hﬁo lilngﬂ}a%.
tight, and in a nost pref ferred e iment of the invention e seal is

l'i qui ane iSGhPoRsUFeRRFELHE (FLA™FES - I.“, aaPTofef rethemoa mapet Aift Ernapygpgion, the
conf i gewiatel Om-1fuaés taheelﬁ}ﬂ\aﬁl[e Pbrbss shoa/meinétnd:mngeth InTIaemmvefefrmyed)e

V%' OUsl i GO logungd ; %en%E LV 161 8ESiE BthelsUDGI00s o E'a&J%}ntﬁn@me nt of
the invention, cover 31 inc es structures and means for ow ng an outer
porti BRVige £ HOPCBREH °F PR hiOHSt’@I 807 GAUFYS &R T9HAER FFoleivn2 Hﬂasrtlon of

i | | ustratetdou aveingdthentncl udes outer cover 71 and inner cover 25 72. |nner
cover 72 is preferably fixed to or in fluid communication with tube 50. In
a preferred enbodi ment of the invention, cover 71, when tightened to

contai ner 3%° FSEEYES LAFRIGLOR MiEP cevefes7phaidetefbe S eyl PRIAEERYe notion
bes wesbd et evhicaveiclideaRdmi 1tREr cdlQ¥ et ich2e TENAS KaBPdidgl to tthe mahaidmera 23
eI, R01 B0t ait0s e TRS! (RELRET £G18 TR HENLS: el 08

i nvol ved a ar atus 1 nc havi ng-an rnner "portion or cover and an
out ermﬁ‘BJrltel on or cover, and V\her ein closing the cover and rel easing one of
the covers or portions so that is freely rotatable occurs in a nmulti-step
procedure. \Wen the inner 35 and outer 8covers are used to seal the
container, it is preferred that the inner and outer covers do not freely
rotate in reI atlon to each other Both covers seal the contal ner up to a

o, ) o o ) o



the invention, the slot or opening in the cover can be covered with a
renovabl e or penetrable covering that protects the inside of the cq LL}@@
from 14 12 DEC 2002 S contamination until the container is ready for

For ;xarrpl € Ia br usper(l):redtehgo 1me?1tcafrl tEee 1L1!1§rgIQt1too co slpeg;.[mea goenrt\a/llr?earl Saer

t he CTovering ¢an®he Ténove F'om the cover, and’ thé®bFush ¢an Iuaced in

t he contadlvdes 4 ghamsgr émncelWcthng ﬁelmléﬁlemecllﬁ%nta%mn alddevi ce used in
the net B&QnquQc&Q%Qrﬂitﬂgtﬁé) chmeirnV£ra>taL9fbuilae4 uﬂeselas@perﬂaite;w @hsmumt ber

separation housin a confl g 0 adapt ed
to recel“?/‘gulﬁ Yol Sugarﬁl?r’%\%g%ﬁiél‘iu\iéée %t%re HisEE the OTP |g rtg 1 the
parti cubeparaned trert separatmadbrethonsd m‘glwtllsn 12onpy diﬂeﬁalmsy Bxetf\mrqﬁ ece

housg ngemdqﬁgntbxsfatﬁeoanmrtawn tﬁg s%@gralt@welsameﬁiaqe rsa&teknlsacerfefceéa ed
enbodi nent of the invention

F tion el eas e&% %Ji aogfes | ower
portion*32 mﬁ?ﬁ/la%ﬁs‘i“néhecc?ﬁ“%ﬁfﬁﬁ i‘SReor® §§%feeﬁﬁle§ 8 atlss to the
por ous anvenrigemeiso 3Qclsdesuthabise. ofTephqdrri bipe58 £Aadid mmurpgaucmn 32 may

be conn@;@@mhgrpaf%&ﬁe@@l 1@t EAGRp Ot N8En b%aﬁ}s'é’r B idNgr26 GONIeEHE Q31 04, MEans
t hat provi des uid or fluid t| ht fit, f%/fl_uert%gﬁﬁ%- readed or not

t hr eadedy®e §8F]e‘§ﬁets €44- f‘ifpgl“frﬁgl S GRETVR, AR/ PR SEFB § connecti on,
or $haprérticOdste hbustr at edy. sdeowesn .pBxenrdarBepnt |indbgleabgti deewaltl and
bott om waliceguid ahl £ikafo25 £$8At Kb, apPUQUS AR ANGENBY 133, Lower portion
32 may al so include a central bore or aperture 34 comrunicating with a

hol | ow tube 50. In a preferred enbodi nent of the invention, hollow tube 50
ext ends i nt oIspeoithen evbriiaknerof2the linventpref ehe exbrendod mamlvmi t he

i nventi Qﬁ'clu'dQ!\BJhep%édeQn 32nMBheber §§«‘Pﬂrc@1§ce5%£t%%truéé‘patr£'@£onl Sné@Rabl e of
r ot (5 in the base 31a. In 30 order to achieve ease o centrlfugal

rot &t i oASSHitPEY FRPHE aiPAf iy PA™ iSquitF 1PPHHT S8%5erbfy, M Bl%?r SHRAETSH 82 nay
mat i ngl yhengage: ibasechgleatibnoughuat trenguevadd agf bovde f aw aagerfem thsee

Fi gur es g1 andn Rone A LT n@rtﬂoﬁat ¥ehel N6 tSOVIGK e Rt tb P HWERa 12BN | dARKeCOURE and
an outer cover (Figures 2 and 4), or portions that are noveable in relation
to eachiBthéP® 33519 accordance with an embodi ment of the invention, |ower
portion 32 of the porous arrangenent housing includes a bottomwall or seat

39. xfs shown,in, ELOIER: B, SaheRS PR LNG UdS ANy O BB ngPAGEH @part ribs
or projections 60. Projections 60 are preferably of a configuration, size,

and 40 S$Akige™8LFery cTEht 28 PAprEFeAte PoFbtis art dngeieneh 33 FRBAPf | ush cont act
Wi th seaési38bld rot bellerbodienpanttishbiwe tonpehgur €réy theojaeple og 6G are

concent F)!ngpos!encgls es?iﬁlqggmdn%gs Ci‘&@iﬁh l§l’ @% Ipqg§erg: 196&%8@;1%%' r&yHPJae_nget ai |

bel ow. preferre odi nent he 1 nvention, projections 6
functi ofP¢ fl8A% GFPIRASE of thAesarmBle dwlhgbels Liqyid OBoses  US0689rs981 1 2
DEC320021smys: aipr 6f eplsi. 0xs a6 Oexumpldr eakmatyhee Sieisf ek et BN SleOsrni@t ween por ous

a”angeg?ggenéé dasRat cé;ﬂsSQr tJA@Eal HHJ&QnHSﬁ tM@%@oP&ﬁQH? Akt anggpgnt 33

is pulled away fromseat 39) first porous nmedium 36 does not remain In
Font act aW‘tI}"rngeaIt” 3T ERFF PREPT NSt 6FYNES d@\?é?ﬁks}ed‘iqste?’?ﬂi‘tté Pree83UE oF the
por ous abtitngedrent sutht e roesilag; cprtanthi oNS n60l traypreevetdr 0sedb is8UpPPr €ss

ConpreS%h%rglthm@cQ rngu&lgrrémgnm 120 ¢ PLQIsLEEd1QRS B DAY pe configured
to distribute an ect articul ate ratter in a pre-determ ned

conf? gurt&titsA ’b°r¥3§5-‘étqléllld§il StEFh BatPIRY 13P1aet ditadtvc @ vWitiotHe fhrsent
i nvent i bAgndnhiel Survb@ce spiituwmeatind9nemp el axplivaleesongrauind water; industrial

processing fluids; and electronic or medical dialysis fluids, to identify
just a few. It is intended that the invention should not be limited by the
type of the fluid being processed.
40
As used herein, “particulate matter” refers to any substance in a
fluid that is capable of collection and evaluation, preferably by
cytological examination. Exemplary particulate matter includes, but is not
limited to cells or cell fragments, proteins, molecules, polymers, rubbers,
45 stabilizers, antioxidants, accelerators, silicones, alkyds, thiokols,

paraffins, thermoplastics, bacteria, pesticides, and herbicides. Specific



nore structures, configurations, or surface textures that pronote the
ability of the porous 10 arrangenent to release fromthe seat, that pﬁom)te
a pre-determ ned spatial distribution of particulate matter on the T2 DEC 200
col | ect Lon, Si éﬁ o"ilgﬂ!rgr Ra[t%‘é?”ltncﬁﬁdé“BQ{ 8SSHGOTRRASS O %E SlerPer ous
arrangerrent & i ment e i nvention inc es conceé

pr oj ect PORPreREI g Ft?rléff%‘%ﬁu”%%ﬁ‘eﬁopﬁé@ﬁﬂflﬁéﬁt%Své"’llﬁ/ﬁt}é’lﬁﬁ%tglki‘F?eLf erred
enbodi meatywahyéheridy,epbiwtyréte salrfsaceidef pdigmsgatiméthaconfdtgered into a
sundi al r th.of th nts) as well as
ot her SBI‘¥ a%é?geéuﬁf;é& rhgﬁ%%%gdl%sfé osné) Zgler e?%%m%r ormn?glg"fegg %:ol | ection of
par ti cukatt@rgpgiter %frhytlh%elééﬂ?%et PETFOsP e lppe a PRt BLrgEbEem fetl ngpti al

arr amge@pmlfla&@mpmryf bgwo@uanaatml Uk dbsitcad b & raeusj i mhéedik® a grid,

Cross- hgtchl ng; 9r; the like, ntr| G sciua_ties Qr rec gl es,;,or a series
stin 1S etw en, me lC an canc
of cont i huous or s ara ed's ructur es, ?uber anc gr "'ahul at i ons,

or the Ppgkeic|gcids, i%ﬂtéhmst bt th‘m}léP erfénts J@FF%R?PUF@)t Bhe ZOvertdannst ry
that prexb@@snét exiidi€ed byt bee $Ypé agenditckherisgatrdcessdd.t able for use with
the present invention. In accordance wi th anot her enbodi ment of the
invention, the seat 39 and/or |lower portion 32 may optionally include a
chahdhel or tHeilg Recytohoqy greiantien aepboriivmettvodfed he §hevéptdndhon seat 39
sl opes skightl S’oxoidﬁy\/&ﬁdl&ﬁ\&@[ deituhe, clhamqiartleaﬁasiJ gb&ﬁﬁJ epe whpdhagseat 25
and the Cgarll]nel h Qo %meunrlggce fl lJIaSSO 1a\él e?ygr]f th]? (s)nlilesalrrs]g ang
decreasS8°thd JUPrace TEnEi'0R BF e 2883 2 Both whi cit promdt et he*
capabi | spytugf Tffh?emp%ﬁ wddear rlaqffgéﬁ*em frp wssehqageorf roéncvetlﬁelaro\w}eqmqyertn on 32
of the |a9£cgl¢§yalr§ angmmlda@a&j @galr;ﬁhbsplﬁ)%E@@r.te thltshetélmvemlicanlé sisaqot her
Stl‘z&t ut es)bo‘i:g| ng 0][ tig :In ggnse of co o %I‘ OPlca%r r1'1asng mﬁb callq accor dance

t h&°F MPsht Y8R e part PEUIPare PRESAF YT on  t RARDE* 180 is 30
confi guperepctsedr@céilw ngcraroad aralmﬁgeneéhtan?s&rhamqygoalapa}m culate matter

col | ect efhirb€:i08. tm B&crl%tar p&%@hlsdemaeﬁlémsﬁ tadagplBdat 0 £t deRE
particul ate articul ate tter gasses

tfer as id containin
Pt ough F HE ABHb AT 364 2682 Esa5 0% L AVERRRD SHERTEor 01085008 U
0099152841 t2 IhEcEEQQOR] Az ighrowfihé rsubEeasr ef Thispiogsdure téatbet he fir st
|002I 98!S aggmm&ﬁ,toeug} Lb@nftlyl t L op BRI ANBimbe S orfeh?atraeg qacﬁgﬁgedt Eorous g
medi um qQne or rou ng .bores ositioned in the secon
por ous ﬁ"éﬁﬁ’ﬁﬁf%’r’? Of#b‘fc ﬁ%r éjlgltg’;aqg n‘Ige §3d1|f£$f‘?{§la‘¥t%’1 | B8t RSP on the
first perewssiupedilam36ubtadapt edltoccdol |meparrtiterthanyiheepoplesomedtacr oss
a fluidihd QWepatdisithie r@ldiggtd @B Siithe comuni cating with hollow tube 50.
The porous arrangenment 33 within the matter separation chanber is
preferably adapted to define at |east one fluid flow path having first and
secéhd branchesis tiheended sthabr @rec Anesdtéomishguicdinotigle fireited| byeche arypsi t e and
the Sec@@dnat%rt@flmlpigﬁggé&dt hg, Q%Js@cifé}'@risé& Cmbddmd e oFatiy €nadnthi BL,

mat eri al Sf?[d he porouslrredla atibility of the material s
chosen fBf TH& pér dUSendeft &30k 1 orfe "2 ‘betrhé? afd*With the liquid to be
processed are all factors to be considered in selecting a particular

rrat erial for rfe RREQUS BN Qr 1 8 A YEN ABPLd16RLE QR of Nraspreierred
gglnen the i nvention |ncludes a Borous arrangenent 33 having a 15
f| r

pBPYRE MEHFCARTIE S T PRI L PHICapr BVEAE i Wy P HE  PadRaBe st 2 bt t er
t her et hrbxayiesomaid ama lssd o mehcporleu se hiesd ruenhBo lyggdtiabltke fraopead Ibowkerg fluid to
pass therethrough. The second , porous nediumnay or may not be capabl e of
removi ng partlculgl?e matter fromthe fluid, a design choice according to
t

the needs of 3 FAFtICSIAr GERPEE. 19T O BPEFaro8d” enBBBI HEA "% he®F i r st
por ous médilam temsurdizbl € faoy reapt ursitngetoregoldrenttinegs part ecubatehimat t er,

and4@ven iy €149 tHE&Ig%r@{Ql Béys@@rpt HE iRg x%llCQAJwgcﬂ* rgﬂaépﬂtllgnéﬁt ERrenkn 2
uniformor sin Ie Ia er. A pref erred enbodi nent so includes a second

porous ABUI GAPTRHAEY | S TEGFEEE| T easP A s dPpdet FIBIESE hd °of | P8P hor GuSP1EdF um

may have a connector adapted to receive or connect to a mated connector on
another conduit. As used herein, connector refers to any structure used to
form a joint or to join itself to another piece. These connectors or

45 connections
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In a preferred enbodi ment, the porous arrangenment includes a first porous

medi um conpri sing a porous pol ycarbonate nenbrane, suitable far prp gi (ﬂl?

the passage of cells 25 therethrough. The porous arrangenent may fu I2

|ncI de_second porpus di u risi ng.a,depth filter., The thfllter
esﬁéqodh Fg‘blrdogg ‘e 210 Wﬁ ugqril d%rnlsolufyéo'L Fntst ﬁyl ene dﬁﬁ?&lﬁor ous

pI astl csssellflbll/s qrnﬁeﬁd@d ByiRacals gPREAGREPTR lp@)h{dleolw%ar‘? $i0g bimiged dice and

confi gum@c@mgnc&mtctf&!dw%hogs @lﬁ@ﬂ@l@@t &% r6RHE S SHroBr M-t &, POF OUS
ar r angenent iti oned n t he porous arrangenent housing. 30 It

S
shoul d B%HI}?SF%%IS tth%'i SHO&ﬁiSdt ﬁ%%h 0f porous arrangenents can be used
i nterchangeably with that of the present enbodi nent. Wile a pol ycarbonate

mempg ane i s gspacuatdrtisvivbabbRdf 8dr ua@ac_jlagr'heeﬁyatg@lm@w "coérlgagucprfr or
appar at us QLf t he resent |nventl| on.. - tr gtBr%%Z 9 1 AI\/ENDED mesl% nate
DES 2007* Sf:h%errmgo]feoﬁ§s nenh? o emear"“éyasl $0°sli*fa " SpTHr S Bor 8
menbr anes w@sé wesrl IFAWACd Rriidhar teachnerhare Fdﬁﬁ@@ladgeﬁtnuﬁtwes ipgpgat s
5,471, 99% anRdn&:t30d, £35rivEReapeQus nenbrane preferably has a pore size
fromabout 0.22 10 microns to about 8 microns, nore preferably fromabout 1
mcron to about 6 mcrons, nost preferably about 2 mcrons, which allows it
to t¥ap cel |l §nwhimght arefemned ¢padi®ny ef dhs invesiixm, Tive spediveans, is

sui t abl eameahé leiéatleq d qwsgnglga&%tmee&%ml%gthmgéfgnpalea/%m&mntJrge
passage of % |ate matter. The second

4 € B rc%LC{; msvlyrgf Cﬁg\?t able for
passi ng ?T %‘fthBElgsr"i‘mﬁf%e RO HEY T ats SYRE AP AV BY
parti cubatteorratltaer mdy om $higeablalifdr éhlgegpar e Silzer dssemi@ysebrormdemr@ds

nmedi um gRY4i ARG BEAM.aboih: Dodll ERONSAL L RPOME B0 MiGEANSs Pleherably from
about 15 mcrons to about 45 mcrons, nost E?ref erabl about 35 microns. 20

As Ohe ZRFITEH BONC{HE 24PRESRI FP PERLENFYe,T1A %SFF%’&” he'"pdP® si ze of the
por ous mepbriasecsané theeipenousn,dept lrehttdleredassadcordiorcelse th t he type

and/ or 3hg&inQad B P &%agéaé hegdadyPalal Lt bee&Qk! 8661 o Qfedibgnmat ter
on the collection site_14. preferred enbodi pent of the invention, the

pore si E%U‘ia&“‘éﬁoé’éﬁl%liﬁata %Oli}ﬁP’Fo‘i’fth%féPe JPYMHTEre preteriadly a 25
nonol ayetsmfrshmd te@ements dmorpechton. t he coll ection site. For exanple, from
aboyt 3 umto about 40 umor nore has been shown to be effective, but it is
intended that the invention should not be limted to a certain range of
pore size. 387 I5FERLAHer RAIHBH At EP6f 2RATE2F YV EAET o, ShRPI 187 19¢ fbé 50, and
fins Slifgrutian a phegralatennttteansemmyt e sepiarat @dntighinbas epdlaneho

faci litage JemyabnffinkPed BLEGH % S LHPELHE 6n Thom&08E AlNBL 3001 AR
exenplary structure of this embodi ment of the invention is shown in Fi gure

5. 35 | AREHECoPRATEE W PAYTIRE ?On\?éﬁ{’}l&ﬁ 2 dpBet e AT GnPT TS 2P PRt des a a
punpo 4033 rand Preefpr4tedn eteo o e nt aOfsyth&el nEigmte o alpempodd hiodl sy thipge or

the likegfor cal te%bmeqkféfertﬁgt IhdLnRLESSHLe MILALD LheyaRPas ahusyi3Q. L hat
fluid can nove th rouﬁ@ t he specinmen container. 40 In _accordance with_ the

pr esent 3i TRA¥t Fitsh coF tﬁdﬁ‘fﬁlﬁ‘éfsﬁémi}é(r PRy o REFGuPRd1avERe & priertabted
enbodi mesattaihet @ppsttent i ok, founpt 40 placiardesl adagred tdhatkecéorens tdieot op
portion é}ﬁtl%}q i QoROLIOUS A M BOASHRIN 2§O0HR0Ges TOPRQT 11 Qe b1l Nl HAES, @

seat or 't e con ured to engage a downstream portion of porous

ar r ahgemehtt 33 ticR A ﬁgé\‘ err Befad Jcﬁjlwﬁ’é%tcanalt“ﬁé %]SaPﬂ\PeﬁFFW PPHe Beat

por ous arrangeieiix&8 Sacdridephalish M 86 theatoyear dnrsludes argemeats 33 does not
move dur brﬂﬂm‘f%&eé Pidh EDt?l}bepg@f thh Eeéjctggﬁ)@qhggryongglntegeZd ngﬁéltllngﬁudetshg seat

i ncludes a pluaralit rojections or posts of a size, shape, and 18

04- 08- 260@%806@9’91 eZPE)EI‘B‘S’PE)W“ﬁﬁ‘Fﬁi’ér bR 1pB s iAi bjrfutsﬁéatﬁér otfgond

arr angegentioinn72 tltaelrpc&zgtamyl abrec igpatde i gepar adadpdad heushidage 38 end

40 portion of a pump 40. The apparatus also includes a sleeve 64 or the like

12

adapted to cover the syringe-container assembly, preferably maintain the
alignment of the container and the syringe on the container support. Sleeve
64 preferably includes a gasket 61 or the like for engaging and positioning
the pump 40 within the sleeve. Optionally, sleeve 64 may include a cover

45 62. In a preferred embodiment, the gasket in the sleeve matingly engages a

portion of the cover.
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to pronote substantially even distribution of pressure against the porous
arrangenent, and to reduce or prevent conpression of the porous arizr@%%ﬁgt
that interferes with fluid flow through the porous arrangenent
preferred emipdiJRDindl LN LI Yool OB BULLAR DR LADUENL BRORGES
bottom portion f’fto orm'a porous darrange |ng op por I on
engage B8t t'dih purltinye 32“%1“3?1%/ mhiRe £ %m’dawetmswrﬁr Feeuresirkmat al | ow
t op porkiedvedsld dr0adsSRNgagecbotiadompanttine3gaskktsa preferred enbodi nent of
the invention, illustrated in Figure 1, top portion 53 includes a
downwardl y extending side wall 56 having a flange 57 10 or the |ike adapted
to rel easabl ¢ #nvdioen cestdinentiay ergjage a chfThfrdéer 46lmcting 4 Lk&iidn bottom
]polruc') onss&lményarﬁugt@bbe fHARPe SUP L1 SHRYI ﬂ]ﬂhldscbtlfﬁglugﬁca&moﬁlﬂee\‘r/éeﬁl' tseplungl gss
ilter nyf act ur e rporation) .cou e included in
the scofb BFC il By SESRE TromRD oo (et (G PSS st e 2bf it bl
cont ai nétvidsaeh cedlectdpecihtepridat bitgerat bl @man’acylll?et&%l sqweezednoee force
fluid t Broughed hencyirdhogy rcohd @atd0RIAPALALULS sgﬁa&twqaa&yiéﬂgee
Movenent of a. ;|Clélg through thneolg ésrt %Lngra reanef;flectr ed ¥ mah ntaining a
pressur 82 &% &F &5t TR Bet Wéel s ur cé o and e Yestination of the
fluild., Exemsiary Pﬁe%ﬁﬁrseefewes@atﬁmtsmfnghe mngobfeessmrraeam# résernrhidenay be by
appl yi ngowxeaswr@ bk hANYw Akt &ftasmhsh(@tfemmomlicakfan sbdRenftHche

housi ng col.l ection contai ner m to 20 part
of 't he_ sy St PRcRgbET aramd o Pretdrsliiey P BolPEnems Srdes oy
f or m of mparep £Pr sishnagharsregiman ahd/saguﬁgﬁlpassufq Itherpa(fmdfaa%mtw by Genex
Cor por akhOnpecHAVi ty head;, or a flexible) collapsible container) such as a
spe?grren contai ner) which may be squeezed to force fluid through the matter
col fFection apparatus and into the syringe. In a preferred enbodi nent of the
i nventi on, akEsgk iofigehegerawvsemkthd ditt owwabe debecbronincomtaaidaesil?5 t hr ough t he
housi ng. In accordance with a preferred enbodi nrent of the present

i nvention) specinen contajner 10 includes a tube 50 or the |ike for_draw ng
fluid from thB FSPFEEF ol Chiber ISPt FPEneHat 197 PR  nt £&F2'€8par at i on
chanber a8@undTypiaxak| Beatidus B8y Wwel prdvedérdlthew fandl icpen revenpenabltreat bot h

endss Tyhs,o30, i Hl Hgﬁ%eof@c@tm B neadsnibe: Lokl am.of, the: 3Q:60] | ection
chanber 23, and i.nclude one or nore apertures 52 into tube 50. Open end

52a andP‘é?rsape’F ttL’heerlk§2 st H?YabdeYeéfFéﬁ?llP’I BT 9 2y ErEPHs Ofet® A8 Sedi nent s

to be sinultaneously tested when the fluid is wthdrawn fromthe coll ection

chanber. |0 v18.402. 369240k, AVENDERSHERT op: 042087 2000,ca1 LIS 099915281 1 2

D E C 2002 preferred enbodi ments of the inventiaon, the connecti on, between
t he t ub&°HHdSt He 3PANEGY EOVEFCHEY 2HRPSBAIRI T 4Rt RE SRﬁéEéfﬁeé} FoudsRet 2%r the
| i k&0t oSpe@imet hwncaimece? ory At enmeAlyi Velspckéthd2seal sowietcdpry Simcdude

tube-segling Q'\ﬁa&héﬁg%tf@&ﬁé&sﬁém@rguﬁ@tt9@5&99@ anh M AGC{ARPLE Bkt h
anot her enbadi nent of the inpraoved invention, hol|low tube 50 5 includes at

| east ofit"@gNEat'Sr PG et iCEMRIATY i P55 DY PHESF | KIS SRV PP % Qure 1.
I n a prefigraredasebodi nent of the invention, hollow tube 50 is rotatable and
agitator fin 51 stirs the liquid specinmen) and in a nost preferred

gl ment) di s erse cells and/ orwgartl culate matter, and/or to di srupt any
I arg

parti cfil eél%rt CeRtEGRER MY Ruderitiraar &3, et Oéig‘l‘etcaf‘ﬁlrcaﬂré% %l 8o
i ncl udecantradyr tshapoits fondepemde ptoadsstine ihudre abParaang adeatding toidbeed by a

10 magneLy &, Qbn EhREddnEafds gugp%ret i pwi%raei@'aesuﬂs@ama%;e;ﬁ@ﬁsf ve
enbodi nent of the invention he agitator may conprise fibers ) a brush,

swab, oPHriGsM dFSEhePrke SbFJeff e &by OF stieh Hihel’s P6Ff?3‘i"rﬁ§he“ib§dla“i‘%t§uu tabl e
for di sperengnpatiocubatanpratdoataidert heclooad auness whetetibetganpl e i s

Vorti@xego.i;in.ileﬁlr?gt iagcﬁl/otrore&e_\ming one or more specimen containers. In more
preferred embodiments of the invention, the container support includes one
or more recesses or cavities adapted to accommodate at least one size of
sample container. In a most preferred embodiment of the invention, the
container support includes at least two recesses for accommodating at least

45 two different size sample containers. The container support is

12



agitator, brush, or broom In a nost preferred enbodi nent of the invention,
the brush or 15 broomis also suitable for use in collecting partlcizaqfftm@

matter LromAprPatdcgttte, €i.dl., ad%t@@ré@ C&atlr BSnQraPLROM Qheddie |1k
irnt ended that the brush can be fix to a portion of the cover, or the

cover maJ IMCPUE SPSHBET P EAE'Fi ke for matingly engaging a port| on of the
handl e on the other end of the brush. In a nost preferred enbodi nent of the

i nvention) hakl gw.hube r20..and, Ia\é@tonqpttlr%@tzoo 2rafro%m9f gattl%yof
construction, and the |ower portlon 32, tube_ 50, and are stationary

in rel at’PB?ll“tgo‘]‘thé‘OP%‘t“ﬁt b Ieacipesi MeAsREBRI HRA2ED. drF&‘l" é)‘éﬁnﬁﬂaé) BFOF he
contl@i ndB, i ro¢ dtied) Mopbr dilahay bASadaptédeosemt@agand/ronrddtfy om waddes of the
cont ai ngk, MBY4GHQAL 5 CORGENTLES JTDY STERL ptttqngatmlssctert Lhe,container,

novenent that will be disrupted by the presence of fin 51. Alternatively,
| oner pGPETHRCEZ0 t HBRTEEO™ A1 ﬁo‘g‘ftn‘é‘?’ BBTGEat ahi thithetd 292”4t i onary
cont ai nep. endafe XelbeBC AT thngik®o spr edar tied peabOdnmentis oftathwld.nxenbken may

i ncl udeasgveagttg gtlt% 194 Ll oﬁgfttssarm's% dis ttsssop%%trt Ve SRaGLIEN
cont ai ner. AS ab ove, eacC head may |nc?u e a pOF 1 on t%at engages a
stir?i ngjoe‘t}?ﬁeﬁ‘tltéﬁt’%sn&?‘hij“’ilﬁ?omttﬁet‘seaﬁ?ﬂté‘m%l%lbcﬁhﬁ %f’Fi“Pé? each head i's

adapted to be connected to a novenent transm ssion, a notor

rotating a beht) p%ftﬂ%dltrtg%dttt%t Y lehe l%@t@?%ber&%tttrpaqa@%e%égt J}ead The

novenment transm SSion rragl a single engage all
of the RBAFS NTHe"Beltd b tuzos d@z SBF2RS %y WhJﬁNENDEIBrSI-EE?teS goptper 2007
WO 00/ 0203in 2218G03 USO 944 A8 1A preiByEIRRDY, lchAMNSITifgien Mhagl irelodd lavel y be
act ipyat gd Jrotation af SPREGLNEN gontai ner supports around an axis.
One skill ergd‘l n the aér]atg vw%’r{Ei rea %Fy regggnl ze that the rotation speed and
duration affect the amount of dispersion and the adequacy of breaking
clunps or nucoidbcbegires withStihansaimbe, specimenvedbdtaknawwot iahudde ahy gher
the rot %twaqnépes%g %gltteftpwggdtrtteadﬂ udh! Qs Pog gtt@%tioeg\t'cgf 0 df 'Téét' ve

sol ution describ erein e I'nventors "have nd that” using hi gh-speed
rot at i oRYRIGY BRISAGRRY ADF UCEP | Lidgrakiiss e jamdt PO OR ke % &Rpte 10 Accor d| ng to
a peef ecbasi narbedi pesitidefa tchempreseMavi iy ant dm) erﬁd”le4l’ﬂira'&:bﬂlréc$nﬁﬁd shoul d
be bet V\%gpd %q, Ocpr l’sggTill%gd ]IQ.’UQQOT gngalaQP 1tdQe dc é,l % r% et %%m]l.tle%tl:e as
one ninute referred nty T or s havi ng hi ghl y
mucoi d Bbﬂtoé%cajslféhlcbss syt @m Padkef yuddat |“@ﬁt%"ﬁé86 ﬁlsné%omf G000 e-pm and

t he dur apposali Bo@b@utldE molubeirik¥ GOUtEe, bsARpLes Iﬁayld@g oedi gs that are
nor e re$g| ly disp rsed Emflcer?qlllal re.lse S, duration_for qu ven rotatlon

oSpina chia sputum or
speed e ﬁresen |%vent fsalso |rec?ed PO a partlcu?éte matt er

col P@ct pemizafeSt esting kit containing the collection apparatus 10 as an
integral unit. As noted in nore detail 15 bel ovv) a kit may a include at

| east one sp imen, ntaggt ast,one, late matter separation
assenbl y, Eeast 1<%r i 2% mc#e‘t "Yeast” one or o&s‘? ST AngemeAte &h *A¥ki t

accor di R§ ‘t’@ ?%@‘ephvéﬁ?meﬁﬁweaPs‘é?"ilﬁel%merqhél]sl be dreninviept sy scan be

repl acemtofdgsmsa@ @%, maREL s, Ob e s £ GHAODEIS ®r a@mgﬂépm%t ypi cal Iy
useg durl gartl c ate mat t dtogstl n exam natl ‘plt dur

cyt ol ogl ea exaninati Sﬁssuﬁor exanpl’e gatena co'mﬁ?ﬁ 0 d uldje washi ng)

fixatives rmrdedredpuit efﬁltsdteuﬁmmglatmdcétan ééﬁ q@ntalrmy Mﬁ’thﬁj@Saer@Tlushf or

the sidewalls to the bottom wall can be any conventional assembly. In a
preferred embodiment of the invention, bottom wall 22 is a conical member,
as shown in Figure 1. Optionally, bottom wall 22 or sidewall 21 may include
40 one or more fins or the like (not shown) extending into the chamber. Such
fins may be desirable an embodiment of the invention described in more
detail below in which the sample in the container is mixed by rotation of

the container.

45 As shown in Figures 1-3, a device used in the method of the invention also
includes a cover or lid 31. In a preferred embodiment, the cover is
configured or adapted to receive a lower portion 32 of a porous arrangement

housing. The cover 31 may include
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broom and a fluid suitable for storing the used brush until particulate
matter on the brush can be processed through the filter assenbly. In]2DECyn
accotdanc r n € pparatus nay
i A T S ks S

el enent cBFtAIRET 229 - alit dRat B apHaPat VST ol PN tbieai‘limﬁob?lgélif%‘é@ﬁt?rnw ng an
oper at i @Ra@f thie cAAppay atusdalerodedr ed it € icbgrdifher proogr ess of the operation
of the apparatus. An exanple of a preferred controller is a conputer and
computer program Qher uses of a controller will be evident to one skilled
in the art, aR® %OVeT |HEPUHEAUIRT Bi FPR Rertippeht iNGHinJAAN agnsat 2d ddariceoEdi ng
to ltlmg irB&z’%ﬁi}él 13113 lIBxyeralpSE)tJloFiChZJdﬁ %é/@br@isyaﬁéanaemémvammgt rpalasmg&m ons
including_belts tors e anti,- ction elemen

transporﬁs) 3n%lémsglgp%erttw§erpl% v%rltl%ns 580% wfsg) “Finsi %zs)mo?( S é%’?ﬁoﬁs%ead
and it sceptigeedr 18¥ppPYriieng3) reetrrabheripcdides pirerng Sr a@&lpéaﬁltr?g

;olzuti ORtecatvki xq{ﬂo}{@cu?@almahowopaﬁardlbs 53. ?4?%m399®rU%ﬁ98%538ﬂne71tﬁ DFCk
p2 source,.or contai ner) of _fixative. solution nd the |ike
to effec% %hﬁerlré e?’(%ﬁgrb’f %P% né’la%emen% %0 %rhg Sppar a% BEhs C‘ﬂ?e?emeél’ctia&?l onal or
subdfi t BPERPSSRFIROLERRS wwqmsaooeﬁl@reﬁ? g ohe P§ren¢crtedn|ﬁ1l pRenigEing and are

i ncl udedowd inlyi gsbrtthenlnveatﬂo@ate | thid Iconbeyuehedn 1§ Pretdhevdesapupdi on of the
var | ous PLETEDLS 181 1S, 30RAL ALLS LNAL, 0 W A8 VAILeLY, oL JeLods, of
operatlon maiy be usedn AT Ex8 rode of operation is 483 bed bel ow,
and it Riayist érmédb‘ﬁhafpttﬁellﬁatmﬂer ey ueisbe) and nunber of steps are
exenpl ary. A group of specinen containers cont ai ning respective sarrpl es are
arrgpged on ai ort, .either nual | y_or, by a | oader. some
errbggl ment s %f’ %)Jhéer?annc\/lé'ﬁtcldg’%lgur’afborf ecﬁntiq;gé an’ én ie)rls? |¥}h 5 thé Tebt et ol | er
one or Abe ecoybr vy BPolviroikusdy pandhetredstd @lchwcehtlsqoelesmd Comtapmedn

speci MeRhiyRALEB@nt c&DUfﬁé”Ihv@AtQ@ﬁl) b PEs1 mlraagsfsltuh&)ureg can)d ma)ﬂsng rate,
mxing time, suction uct i ntlne kaatlv a yes or

ve
no val uéfj and" dyihg s eﬁéjor fter tthhéa SPPTop? imSte l|51ar %19rraett 8?st°a?"é "8ated
into t heoatplpar a”mslllﬁtéa'afwbafca\teasﬂ rinci edessostanprevepr ot esdi frger| epvpref erred
engosii mept SIn@fartd&@eﬂrﬁ)seﬁtpr-bﬂ%ﬁmlyoﬂlxe[a tb%rcilc;d@hlfa c6Rdak c4abaciigsna bar
code on_each .container) and the .contr sel ects appro e paraneters
based of %a?’ocoﬁl ngproeneéﬁ%ﬂem%onﬂlal ner? &N Veerng t Py BQe];[ géhn‘ith& an places or
col | ect $ightenguit® senfglirel 33coriaafnaPo2o 1amelr clogses/2t ied ¢copt d0nefuchi th a

cover 3Jsépékqpe4&t§§§%1ewen Aubat EQ\F@rpaita{r@anferCQme@' L Modbs isamb NEAR
p05|t|oned in sock %3 1 The technici an r’r%%( then activate a notor or the
u

li ke t hab® Z6Fdtste TR 258 oW IEA ™ *Lurn rotates pl anet gears) which

in B8lrn rotate container 20 around an axis. Wien mxing is conplete) the

plunger is dﬁ‘ﬂ%oggtp&ffefsm &mlh&% oMMENERG1 08y tapsaﬁltuagﬁrclga@as sanpl e
in the container 20 throu articulate matter Earatl on housi ng and

t hr ough “tHE 8Y%ﬁsa%rﬁ“§ﬁ@g’r?§ﬁi° 8 9%Ed i“ﬁea’ér?éiﬁ%‘érpc’lr tBufb AF°"EEER of
t hese swepsimgldseny epeatewrazndofrearsasy desi valthe.co?8rJve prmdemt snventi on

al so i nehydes ardeie MRLDOG f Q&Jr%nﬁ}/'anxgumf-gﬁé‘pub@&%dﬂ’ﬁé ! Qhed @B Binklui d,
andaéor transferrl n?sb parti CH| ate % such as cells, to a mcroscope

sl i d ORET £ AEBrtEft ¥ 5&% | Sof WALt Hodst eheifsE st thantiPane
filtrat uomprplaod'wdl@sr aovethod it depdyi tetagecsl Irslanien| so eeelr oahem.cBosttope

slide Webde ¥l BédMBkhOVBLE Ahe r THY So2d [QWSt fRE:1 €lRAr 1PRSEEMALT W3 180k, ORt | mal

dlagnostlc accuracy.
catch or seal’or the like is broken, e.g., by an additional twist of the

outer cover, thus freeing the outer cover from its connection with the
40 inner cover. In the second position, the outer cover rotates freely in

relation to the inner cover.

Figure 5 also illustrates another embodiment of the invention
relating to the use of a cover having a slot through which the agitator or
45 brush can be positioned inside the container. In a preferred embodiment of
the invention, the slot or opening in the cover can be covered with a
removable or penetrable covering that protects the inside of the container

from
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30 A nethod includes collecting a fluid sanple containing particul ate

matter in a collection container 20. The container 20 is then cappedl Eg 0
an assenbly that includes -22 002.3692Z49,1 . AMENDED SHEET  04- 08 2 gg
0099152 C 2 or nore af the follown base |culate
Tt o SOpArSTaR Haabor a0t BRah o e B a0 o Pdh tor DARRe R o

pul I fIl thel Mfikemacobr atsrqértozeotlhelcéu@wep‘atqqlcﬁﬁn@tler rféiltet ervesépmcatitn chanber
30 int orgiBRA4omCerh cor WahddhaWwn@ht &8 Pé $31@Bed NnatiRy EbMGRnet N t he
enbodi ment of the invention that includes an inner and outer cover) it is 5
preferred that the inner and outer covers are adapted to engage each ot her
so that the Ffesiseerdansecoitdr shedpresntr brvgneiamt | daviiee fuspdl ircltbsimeghed t he
COVes OBcédi@is@Hoatnelinvddtibs inktended dhatcalack a@slkel NebbAddi¥n HAGing
respective covers act a u1tar caver When th over is tightened to a
or o dot VR el TodFTIoR]Y RORBUET =41 oY Shit B da™(HAE aify “SHT IR r o8

hol di ngreymer axepgendnt p} aee meﬁedl atl on to the outer cover be broken or
rel eased so that i nner and 10 outer covers rotate freely vvith respect to
one anot her. chtft) conf i gur at#ons are Js known in the art 9. 5,8, cover
that opens t8%a FiPst® pAFtat IRt Hot E] %ttefhseer?aﬁﬁ”tlt?“e}?(‘t‘t’sé Dri8sktr e)

t heltoverefgabhe antwedite dossoontborddanpl etrebyrifioaespoestiticonr sdrehot he

fluid isg; plt' | b keomduhenial hatt b@rthgomv%m%nz@og QobHRnPEIMhe 1 £4 dbinely Wi | |
flow thr ouﬁ%SFpor ous arran%grrent so that .a nonol ayer of ggrtl cul ate

matter FRIFISP S BrPI"S b |ectrlYoH°‘§ﬁlP% BB BHEE ThE S aye P B 48P I s i s
f or med) agdasisdtd [tbw peropedugenhdamant 8 cerrueratfe. pirrorsr @irnanyenentowd8 and

i ncreasgsrdiQwaidsat e edars od orrhgaﬁgﬁw&oaéicﬁng%ngy aml SatT8Y be due to
the $)I ockargaﬁtof fluid flow by the collected cell formthe

ay PP HE S UPPRE e HT PHY %Y Suél%ﬁl?a%’géﬂrﬁh? tl%ter‘?){thee ‘forfd*ayer has
m)st |y toreer(lrdaded sur haiceehofadede, porevsthars@ngearefirictive-tyrew of flui d

bypassesatdifaf hdtdty 23nROEQMS, rtﬁdgygp @meﬂ Rassesstiydgh the extended side
area of the second porous medi um Thu the area of the second porous

medi um ext endi ng beyond an end wal | of skirt of the top portion acts as a
vent (with | owearesestianc® tiochidew)a whievapi envrenbsttoel vl lpshitagleFoor

col hect i g@&ﬂna 8ol @R hgdRBA BYerowEl Lﬂoq!ttw 39%qa§§seﬂlp@ﬁaea9d forth
t hr ough orous arrangenent as nany tinmes as desirable. 25 Punp 40 may

t hen bec‘a‘i‘tsrégn%@t 84 PPbMPBadt @T%u“lﬁﬁﬂl’tghgt*ﬂbﬁ Rl 8%i Hyepdt0d8 ar r angenent
33. Oncer¢proad cabodimgetsrft tB3 ingentdpoy dodlicwmubeld0 82 endasintacaessmers

gai ned tc9ne‘alt1§t 2I%OVPAJ% PEHYM 38mb iR N &L V&l YhvdRABY] rtgwtprgsopplrotnl 9 53
frompunp 4 i ncl ude renoving porous arrangement 33 from wel . The

first pB?%ﬁP§ ﬁe‘tﬁpﬁfﬁ%afrtt%éﬁr%éhﬁ é§s€%Pa§’g}8|‘%Fstm%atm“&rldls&%é’aéﬁﬂé tH‘ 30
al | 3 ngrgar to cuhad e ratd ef coltirétidadnrortidre woold eetntaringnd @ toydie-

transfe QL g6t tRa iR} Fhis skl q
Cytol ogr ol Sxsie; [BREr B CRE Y oY e ey 25 %03 a8 00 4

AIVENDEDtS’HEETa“d PLrOOYSERT LR gm% émq)é‘egtireglll and 3). Alternatlvely, the

cover may include an inner cover and an outer cover (Figures 2 and 4), or
portions that are moveable in relation to each other.
35
In accordance with an embodiment of the invention, lower portion 32
of the porous arrangement housing includes a bottom wall or seat 39. As
shown in Figure 6 seat 39 may include one or more spaced apart ribs or
projections 60. Projections 60 are preferably of a configuration, size, and
40 shape sufficient to prevent porous arrangement 33 from flush contact with
seat 39. In the embodiment shown in Figure 6, projections 60 are concentric

rings.
Alternative configurations are described in more detail below. In a

45 preferred embodiment of the invention, projections 60 function in one or

more of the following
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PCTI US99115281 by the practitioner without the interference of the pores in
oilus-peOdr ane or delay due to processing requirenents. Since cell uligg O@g?q(sbm
i s dependent on fixation, it is preferred that cells be fixed i mediately
after being deposited on the slide. Too tong a del ay between pr eparié'gﬁﬁl

and 5 fixation may expose the cells to drying, which may be detri mg 4y
the cellular structure. Mreqgver, air-drying artifacts can adversely affect
the sWAY8qBEMECtinNg6Rimay brsak thesurfage tepsieh bpidveen Horgus areapgersent33 aade st ai ned

with Wight-Genga, where.air-drying is u .as the fixation s In an
Aot harst it fie Anting L5 SRR SCEINS A permt. i RRlemepAfoi Ba i st g be
10 fi i | W@ . ' rohd by first
depostrup "BRERLAGHbe) R el i oiach Wik sef sy pETYctRfs SuR ARl Yoy

col | edistdbuta ppessaie Wt thespotess arragg@nreapincthe housing) yeajectivnsy60pmas pregent ¢rol ut i on
containing a fixative, such as al cohol or acetone) through the cytol ogy
cof| esuprressgsmaprassion ofgthe peous grrangament;apdipsojepidonsrtdsmay be gorfiguredhtaray
inclu apne or nmore. of the. 15 follow n teps: 1. Provide to a,patient a
spect funtingn ey FRlRtpatSane mater B BthF:Enestcorfaiasion s By o cover
t hat iButtdlE contai ner but does not include any rotatable portion) or a
cover having a first rotatable portion and a second portion) as descri bed

above; 20 2Jn atberdamieivit thelpaesesit inhentioartessuifacé bEseaps® iy inclods eneer ) and
i f a shipping cover is provided, closes the cover. If a two-part cover as

descr itherg stragires, cenfigusstiansdor sustace ¢axiyres that prosate the ability of theyperous on. 3.
T | ed | t A i s t del j the labgratory. 4., 1f th
o At A Re AP Te R et S et A RoOtEnts & pre s Tpinga oAl dEabRtipnf & 25

{ echniGlidhi A8 thaftBPbA RRLbbINIGONR O AEVE i shRBril infonBRidd Ginend a

stationary portion. the sanpl e container inc es a two-part cover) the
t echnipoireus arrangemefite Oned embatiment dfathe imentiordinplndesd camentricpsojectiarisi ng t he
seal between the rotatable cover and the statistgga{’y cove 5.. The covered

| r
sanpl SUEbAS BrGiestions 69 deseribediabaye; fnjamost grelpirad pabodimentofihednvegon,
appar Ay Surs A IS bAP U AR b UVARY SF bOPERY YiriAfed, RO o i ovr noe
I nner cover and di spersi né elenent 1 n place. . e m Xer apparatus 1S
t ursneceriibd@hie®s,! dswWad1Esh Gtert sidfacé benfigueatione discloRédhdiein, psomoté the D E D 2002 5
rotated in relation to the dispersing elenent. This rotation occurs at a

speed cobactiomef particidate mattenen thectpllieetion sitgHn atpre-determined ispatialt o di sper se

RGP i 4 TR L g b
de- act gy Qi‘k@,dcon@@%riw REJ br &Hﬂaﬁﬁl@s,rﬁri;tat §erie§ 69@6:1_%&1&6\% SSsepavated strmbtulb&y, r enoved

fromthe m Xxer. The plunger on the syringe is then withdrawn, draw ng
part i caibat prottbenarices; rgramlations, orghe like d It i intemdedithas anly |element,sstauehirg, orThi s

st he repeated, as desired. 9, On part.iculate . matter, i s captured on
T cofteatti Hatbrovies & texture 0 i wetashof fioeats SUIbIR o st i gt he

col | eclieQih $veRition.0- The collection site may then be placed in contact with
a m croscope 25 slide. Any particulate matter on the collection site is

t hen tr ansfhracedrdancet With anatherseroboeliméntdd thenineemtiont theeseabz9 dnd{edlowetrc. |

usi ng conventional cytol ogical or histological techniques. |
portion 32 may optionally include a channel or the like. In a preferred embodiment of the

invention, seat 39 slopes slightly outward toward the channel. The slight slope of the seat
25  and the channel promote enhanced fluid ﬂow through the housing and decreases the surface
tension of the seat, both of which promote the capability of the porous arrangement to
disengage from the lower portion 32 of the porous arrangement housing. This aspect of the
invention is another structure(s) that promote release of the porous arrangement.
In accordance with the invention, the particulate matter separation chamber 30 is
30 configured to receive a porous arrangement 33 having a particulate matter collection site
on the first porous medium 36 adapted to collect particulate matter as fluid containing the

particulate matter passes through the housing 30.
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11. If desired, another m croscope slide can be prepared using the sane
O4i-PH0M sanpl e, using a new filter assenbly. 25 The inventors hawgS 009915281
performed steps E through K in about 2 mnutes, as conpared to the
Saccomanno process that takes 15 mnutes to prepare the sanple w thout
filtering the particulate matter fromthe fluid. 30 According to ancth8EC 2p
aspect of the, prese i nyentijon tter collecti appar at.us invol ved
may al so i AYIYWGWDIRdigyrg{ato %B(?ﬁ@éﬁhgg%\mm“é ’Qﬁd“fxﬂaggf’geﬂ?ﬁt?br treating
the fl rs f U t | : l4.ection
rodul dtufbra06 s SHEEA fn ok Aha Dol ARHUHT, LRELEOM iRl EhofS 7ot

nodul epa itRsired\in fHedidbénd purogemiediaai 32ns 35 of these and ot her devices.
These and ot her nodul es or treatnent protocols provide features that may be

desi rabl e tRorpuscarrangement 3nbaving & aoligctiopsitpen tiei finst pgrpus medsimdéor ding to
the invention. The matter coll ection apparat or nodul e descri bed above
may bédaRted toeoliest matiey; may ICJB ROsiHened ACKHSS aﬁll@’ lewepamtb? geklestion site r eat nent

devi c ry: i I, Gl j . vi ces or
ol Sompeeg P ISl 3P, R AR bt b PhinRE R BE o
nodul Qeparhtibn ERHEABEH 8 FreR@atiy Rfagied io Wer@e at Mo Thid AoRpdte haviap $irw | |
include a filtration, assay, or detection elenment positioned across the

f1 ui d aneecotd brandhes,the fiest boanchreytenBing thrcaghithe, cdllectiampsiter anduthe seopndonpri se
a housing.including inlet 25 1 2 DEC ZOOz WD 00/ 02031 PCT/ US99/ 15281 26
and oulf tﬁ’é’?'ﬁ%“ﬁj%ﬁcﬁ lecdion sfttow path between the inlet and the outlet; a

fidnt er posidy r ; I

c hlrof) mat ogr a%%eglihglgrse 203 t@f@ﬁ% Eligl Mse g\(%'l P,%}Q &%@tﬂ?gﬁ Igaglg a%]se ;m}é@g#lﬁhg’n 81(:1&18 n the

out | etmatblals @hodefdoif thetpdEous Thalis With e QEHMBN PR A Yherli Qi@ 86 bé procksea!l y N X
with the matter in the fluid, capture the matter, and can then be 5 assayed
f or t raze pldactorsdo bf comsidered ireselec8ng agarticulpsmagerdalifar porous magsdumifers osed i n
U S. Patents. 4, 953,561; 5,224,489; 5,016, 644; 5,139,031; 5, 301, 685;

5, 042, 8¥%0 appigalion 37 031 | ncluded within the scope of the present

invention i F]#.Fé'd Lagl b el rhmq} F&RL t rl?q%% I hg
mul tiple slrlic?géﬁ romrbgntg)idﬁg e’ g‘gﬁ#{aﬁ.ﬁoéarm %?Eﬁkﬁgoﬁﬁ%e%oﬁw ti ?e
s| 1sdesfidst pavons! ided june 3 §,aduiteble fonpreivatinglthe passaget efimster theattheoypht aadih sanpl e
may be processed in a single s atch, . or continuous mapner. Additional

, gl hot, batch, .
sl i desseFend PRIREY medinm 3% Ritakls forallowing, fllid te papy thersthrgugh g Theyserord papi | | onm

i s; chRbL AR bP BB o B Y o RAHR LR A mal PO T ©
oncogedusig hdicetagcardingitbelic heuds BOa panichidevite.t hi Ereiémedl&nﬂﬁuﬁieﬁpeﬂih nor e

slides_may be necessary. The different fixations that these tests may need
can ealiist porous mediip by itableifor eaphuingrrolgeting narticidate Fatisr,andreyen Mereloes

o SRt oot ofleptos ol pdsthe s i BEYnalF b A Bl
Fur t hegiBsdimeht¥sd meludés & 968dhe p6loas Gdiih BRE iiusasle ab hSupeore Esrethé First

addresses 20 bi ohazard concerns. Utimately) the enhanced presentation of
cel | s)parpwus tiedignmi.npr oved cytol ogic interpretation, may expand the role of

cytol ogy by, provi.di re consgistent and reliabl e patiept diagnagsis. The
most w del y I BEPITTed spaiiments Hierporays Srangpmeny; inclidds 3 firsh potous ediieg g0 <
the P b iAi =TtNTe TR ' j oth
gynecol o%ﬁ%gﬂﬂﬁggagg%gggﬁggi C lg?)%el'?gaﬁﬁg?r?ogﬂ'%wgzaﬁiﬁggfrfr%(é)léﬁd of

bl 26 nthetethrougind The pogay arradgsansht graycforthert inglbdes sacond poroue medaims. The

nucl ear stain denonstrates the chromatic patterns assqciated wi th nornal
and abfRImpRYing adepth filiery dhedepthyfiltssmayhedmadepfpolypsopylens orhpgb-gdersiye |

obsar ROl Ay RHE FORERY pordhE pRRQRST fhdh Tl M i BorkiBn 336201 ' g °
cel | difd@ird il 2bhffuratldt haBRdtedioiafid]iBFRS B IpResHoR Of HRSpBrbis i N a

mul ticolor preparation that 1s aesthetic, possibly reducing eyestrain.
arrangement when it is positioned in the porous arrangement housing.

30 It should be noted that various types of porous arrangements can be used
interchangeably with that of the present embodiment. While a polycarbonate membrane is

especially suitable for use in the cytology collection apparatus of the present invention,
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1 2 DES ?~0~ 5 Al so, captured mcroorgani sns can be cultured in culture
medi um After a nonol ayer of cells has been collected in the cytol Oﬁ@?ﬁf@ﬂﬂ?

col | ect ,on. 2ppatAt Hénbr%kéﬂ d 08y sBes s ephd OsRaghaty %%Po&é‘%eﬁ@ak@gtérg
thereby transferring any coll ected m croorgani sns omthe collection site.

10 I n b¥etelrart é8tf ar’i’hé“?‘lafr§t de"tfrlBEl? fBdf ¥m BT bR udélr éravdul t uri ng
with a zlit,ase. device (not shown) to determ ne the presence of specific
bacteria colonies. The Qualture device is a plastic capsule containing a
filter menbrane and four nutrient pads of dehydrated, selective nedia. 15
The Qual tur eTP%é%‘?ﬁP‘éﬁJéleW%rai‘?ﬁr%r%éF@qltyl RS Bherr et ﬁezeaéé‘?m gPatte et hod and
nOr @0 r apickonB ttetapowd B Arranp) esSueirHeYer bl agNesi Shouthe rdeysceoSssrens,

i sol at eﬁ14 g E(r)nﬁo%'e@}efxﬂﬁi dsk?& 0565 hagd, eghazjﬁ Lspl_t es tlont];roag)e %ﬁ%p most

often in Tests hav enonstrate recovery ty 20
m i metetd 8fe Mege o-hes %%éF?@nﬂ“ atidc s emsi %‘?Wéanel'hllé LY P ftgerllow
pr epar atiwini procedusasscaierdeehtsgt #rdnevipreivad ing eHel phosare of paytaluogye

Fur t her oy tger the use.f p&%@'rﬁe&%}{ 1%09}9&%?% &S sss%%eleg?&mc%%@h%ou h

addr esses bi ohazard concer ns e en ance resentation of
cel 1%, $R@ 1" ndyt Senp? (’f\?éélb]@yf’éllifg‘PE“ignPe’ftdFé%aaFtel Bﬁtteﬁa?céb(b‘aﬁ‘lcflﬂfé Fb¢ e of
cyt ol ogysof)ey spEOWfdt g sBBSR 6 ONSisShei1timamdy If:@rlgeabircﬁn aa&melatmﬂjragmm s. In

accordar?o Mgh hmltclggnsor?§ee{e aéi‘vl%g&h Wpud N8 ELAQ M‘uec 4{1:Vmelrc];[:ér9n 30 may

be used process spu articular, to re face the ¢co
ti rre-coﬁ@%ﬁﬁ’ﬁgfesa‘éébr?ﬁﬁwb 3r§e‘t‘1fﬂfen€)f processi ng sputum The net hod of t he
invention is thus suitable for screening lung cancer sanples and

gynggol ogi cal,  sanp] ﬁle§5m' pSqe ornpodi ment s, of JLhe;1nvent]on, e Ry be
desitable to fise a"f i've " Sol°Uti'on i h rgoceés ?]ne Speci men sanple.” Any
conmer citk¢ IP?raWFaimPIakkﬁaeef?%Fh@/@oﬁwmtd?@tw ﬁayt%elmmovﬁ%nﬁet%haﬁﬁaﬁmms and

et hod ehatdies preesentati 8y @Rt bORo1 fedtel Rirmnets fthzsa&dl\zects:leﬂp@e itht akut@egor di ng

to the |nv nt i cl udes ne solve ref rably an alkan
bet ween 910(:T\laboojtqeiifs]JO narsl%zlteagoutl%430}"’r15a Vo iz ke one? a}iet \¥\een abdut 93% and

about 398%sy s¥et uivechasedi $ushet aprlelrferrabl%vea o elat"@rr tpiederaflyom about 1% to
abops 3%eiLayel wfema@egrol%skj)ﬂrlé@ron phef&nabéyicans alederyrdexadgiem abaut 0. 2%

t o about 4% gy V%O ure: gloycerOr mo;r%rzpsakt))%ut %L 2% 0 abpfut 12\%0 bg voI ure; one
or nore®¥eter g&htq ANHFor’ Al sPerSfhdagant'sS " Pref ePabt  °R6h-5 oni ', " “f Fom

about 0iguswi4s tth@ta‘ﬁmtm‘()?fmf)% Bpovis t{}ﬁ’e;beahdnlézeéu‘fcf ér Cerftlaeli*nr&b@%ltof% to
about 6p%edyiv¥el ume. In a preferred enbodi nent of the invention, the pH of
t he conposition is between about 4 and about 7. 27 04-08-2000 _ US
009915281 1 2 DEC ~~r~ Table 1 summuarizes the range and preferred
condéntrat i oAs agbthére epbrdigaehtos tfe anvéntariveef briful ttdeoh0acedridinagSt o t he
present fbﬂr\/eatm@gral TABLE a4 Gerypeé\e@{osmea {Rnveldéme1a %) Fafieread (b

vol unme, 9 ?r’rg) nt3 . % - 42a| cohol ket&ge%.o - 3,02, 1t- .

2. dacet 3R °"é‘ oa?u e%’fa SUOERETe OB SEabT ST A Pggelpry Structure

1. 21luceprbdl@rigsgibopkean®. of -thg, PFe6tion)i8Fdennl ideRyalerel vt ar al deh

dedet ergent 0. 01 - 0 050 02Not udet P40buffer45 - 6550 - 55Tri sl\/UcoI ytic

ageﬁgo 1- 1.0 ( es %91 2h (()chJ ans % )dithi ochrelé Icystel ne
exenpl aFS} Ef “§F| he 18}6?&% T’USBﬁCJf e ¢ \a R ’f“ﬁ at”‘u on t hat
i s usef ghmpri4Ph Itrwhe predserdd envagiinemn of orer isestaboutudd) 4% by syolnaseonf

al cohol ¢ge&. 119e ol §Pcrérr@%nﬁkf@ﬂ%qtﬂﬁ B@QQu)re)wﬁlH@Mtth% Soplra6ed @hesnhaabout

1.0-3 % et h about %, by vol une of forrral dehyde (e. g.
, com*re%: Jai"IDWX %/ ’g“ﬁf"é(ghég?o?‘rpﬁﬁf’ﬁ? CENTRIDGE o4 v/ v sol ution in water)
sonetinmes including nmethyl alcohol); and about 58 % by vol unme of buffer

(e.g, 10 Tr 'I§)achP@anQEe$13;ﬁJ€1€€ e Qfntt m\%ntwﬂmkﬁé |pQHp|n§yapé)%rbeQlf(2 0.5.

Anot her usef ul Jornul atl d/oal cohol Snet hanol and i sopropa 2.2
onflgure In a pre erre em ment of the invention, pump 0 inc

end that forms the top portion 53 of the porous arrangement housing. Top
portion 53 includes a seat or the like configured to engage a downstream
portion of porous arrangement 33. In a preferred embodiment of the

45 invention, the seat porous arrangement 33 in the housing so that porous
arrangement 33 does not move during use. In a most preferred embodiment of
the invention, the seat includes a plurality of projections or posts of a

size, shape, and
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cetone. 1.8 % pol yethylene glycol (PEG; 0.7 %formal dehyde; 1 % qglycerol;
037%28@% det P40; and 54 % Tris Buffer {pH 7.4 - 7 .8) . Al annur\-?%>699815281
appr oxi mat e percentages by volunme. .28 002.369249. 1 AMENDED SHEET

04- CS-2000 US 009915281 1 2 DEC 200 WVE CLAIM 1. A nethod for mi xing] 2m¢¢ 20
processing a sanple in a specinen container having a cover and a di spersing

el enme | ' ' t; | di ty tag matter
n o A b Fps b SR el re e Bt bGP HoBing o8 T
fixed tb préthote SubSaithafly Ve distritutioh D€ preavite agsinstah@peious afrghgdmene, 4@ t he
speci men container, the nmethod conprising: placing the specinen container
in a rtecedicaor praventcompressicpeitha parmus arngagament that interfenes fndth fluid o e
rotation wth resgect to the specinen container; activating the m xer

appar 24 £he POIOYS ALARgSMENten container is rotated in relation to the
cover, wher ' : ' | : sanple b
The T el ot B AP R O b Y hitulen, (P REHOF DS eSS HeadE S0P, L Y

t he sapeom portibA30ite Gordh & PErcue Ariaagdment hatsngBTHP hoktivnI3kap ehgdpker
assenmbly located in a housing atop the cover, whereby the particul ate
mat t erbattomcpqrtion 82 in any manher andtwith any stricturesthatigliow top portioh 58¢0 i on

O RO b2 8] 4 SRS e 21510 RS SHLBLE TR et on
0 CObg: P pBBERER SRR SRR Bh0A fllals T

MEoh 0 corati€ tikeél aduptédroCleRiasably antdiey @kiichath ey showiierdeSorthkilikelonpor ti on
rotatable with respect to the specinen container, a second portion fixable

wi t h rlatiegrportioni3@e speci men contai ner, and a frangi bl e seal between the
first portipn and.the second portion, the method further co | Si t he
Step of br cARY ALl BhrBE EPeseP G csuf as an gu BNl Sl AE RERTAUAIEADY, ne
recept SEH ' a S | | tikve to
e anggiieR Cotgbfiion ety bt b, TR0 IRTAA I DB o B ekt ApRIAI T
cover thaabaiofs flaxiplenpollapsibleicshtainenysuchcasta specimenitontagnes awhich may bde

speci men contai ner, and the step of -29 002.369249. 1 AMENDED SHEET
04108- saerzedity fargo flyidsthraugh the eytelogy gollentianapparatys and inte thecHyEingeni ng

act et ng VRLRESE A toub R ek ) be KA AP R BRR e,

net hoddigfefentiall gween £ blirte of flvidehe iadebiatiph P the it d Bxemphiry mitgfs ofANd t he
step of drawi ng the sanple conprises pulling the plunger of the syringe. 5.

The ne¢stablishing Shigipregsure diffcrentiad may be by applying pressure e pnykparp of diersystem

on the inlet side of the housing (e.g., the collection container); applying a vacuum to any

20  part of the system on the outlet side of the housing (e.g., the syringe); or any form of
pump, such as an autovial spunglass filter (manufactured by Genex Corporation); gravity
head; or a flexible, collapsible container, such as a specimen container, which may be
squeezed to force fluid through the matter collection apparatus and into the syringe. Ina
preferred embodiment of the invention, a syringe draws fluid from a collection container

25  through the housing.

In accordance with a preferred embodiment of the present invention, specimen
container 10 includes a tube 50 or the like for drawing fluid from the collection chamber 23
into tﬁe particulate matter separation chamber 30. Typically, tube 50 will be hollow and
open or openable at both ends. Tube 50 includes open end 52a near the bottom of the

30 collection chamber 23, and may include one or more apertures 52 into tube 50. Open end
52a and/or apertures 52 permit different fluid layers as well as sediments to be

simultaneously tested when the fluid is withdrawn from the collection chamber. In

".10.
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df’egg O&g{the speci men contai ner and the cover fromthe m xer after
ing the mixer. 6. The nmethod according to claim1) furtheldS 009915281
conprising: replacing the filter assenbly with a second filter assenbly;
drawi ng the sanple containing dispersed particulate matter through tm
second filter assenbly ) whereby the particulate matter is captured %32002

secon I | I sitein

cont actrerirtel SRS AF e B RnBh Pk s Hndec o BEO R BB BE M BT ac

mat t ercdyer hfa?rb%fseme&%ﬂfmmé? Ggaaﬁanér hellike¢é s&il tid ddtnkQionhe second

m croscope s 7. The method” according to any one of claims 1-6) further
conpr i Alterpativaly; thg sedl enayaquimprise aptabd-sealihg dimpherghethat clotesaroamd ths adee sl i de.
-30 002, 389249. 1 AVENDED SHEET . As A@ AYL. AY. A %A 9. Al % A Af.AFLA A Y. A
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10+[ ) WU3: | @z#10%z& () -! &Z9A0%R () - & ! &Z9A0Y& () - & ! &Z9A0Y& () - & ! &ZYA 0Y&

()- & | # &ZYd OrdlofdosR 789: a| ] >! 3S>FL09& () - @ 109& ()-  Ym+1BOHUS99/15281

+ & () -1 qWmr1098$& ()- 10z 10z 10z: 10%% () - 1234LYbC! 109%& ()-L9! 109%& () -

& Z10%&' ()- Ym10%&' ()- 10 10

03()1/2(%5‘) (% fe g%g%cl é}ig;//?ﬁmé%‘m% %n%;q&ltér}natweo%%la&}vagﬁ bﬁ%gt?i/ 3f th pegx%eg{l 0)-
"109%&' ()-s" 1&}{&"@5 dRFotnd-ahQAX®. () - YI09& () - e#>dEbCl, 2" 109& () - 90f #109%&' (

- L*G' 109 "10Y% 09%&' S109&: % mhCl +10% &' 10
)10 10Y?109%& 8 G‘Sﬁ ‘é)ﬂ a‘ﬁ““’i‘g el b%‘%%&%‘ rotggion Séeedla{‘ d dpa} ()
109% & () - " 102ffebs thé amodld ¥E &sﬁ&moxﬁi‘rﬁ%&d@ \ACy bf]&%k& cﬂum s or mucoid bodies in

"1 10% &' ()-! &' " 2##SdEMDC 1 '10% & 0% & 00 &' ( 0% & ()-! 10
%W & ()- L(-%OW&%::I@;F%W@!MW%@% she&‘he)fgﬂﬁu)e(r) 929% &le(lyww %@%&Wé 0

"109% & ( %L e devnce and fixative solution described herein, the inventors have found that using
109 & ( ) S#lOO/c( ) **a?mbCl | X8YA09B(8(& () - L6f #10% & ()- 4
10% & () - 1gh-speed rotatxon provxdes optimum cellular distribution in the sample. According to a

R S AV ua M o
' $109% & () - rpm and 10,000 rpm, and the duration may be as little as one minute. In a most preferred
10 embodiment, for samples having highly mucoid bodies, such as sputum, the rotation speed
is about 3,000 rpm and the duration is about 5 minutes. Of course, samples having bodies
that are more readily dispersed may require less duration for a given rotation speed.
The present invention is also directed to a particulate matter collection and testing
kit containing the collection apparatus 10 as an integral unit. As noted in more detail
15 below, a kit may a include at least one specimen container, a t least one particulate matter
separation assembly, at least one pump, and at least one porous arrangement. A kit
according to the invention may aiso include replacement filters, replacement disposables,
and/or other components or solutions typically used during particulate matter testing or
examination procedures, e.g., cytological examinations. For example, a kit might also
20 include washing, fixative, and/or buffer solutions. A cervical kit may include a brush or
broom, and a fluid suitable for storing the used brush until particulate matter on the brush
can be processed through the filter assembly.
In accordance with preferred embodiments of the invention, the apparatus may
include one or more controllers for selectively moving and positioning an element of the
25 automated apparatus, for initiating or discontinuing an operation of the apparatus, or for
monitoring the progress of the operation of the apparatus. An example of a preferred
controller is a computer and computer program. Other uses of a controller will be evident
to one skilled in the art, and are included within the invention.
An apparatus according to the invention may also include a variety of
30 movement transmissions including belts, motors, pulleys, anti-friction elements, lifters,
transports, and supports, as well as conduits, a rinsing or cleaning head and its source or

supply (e.g., container) of a rinsing or cleaning solution, a fixative applicator and its
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m 10%eXefmplarg 0% & () - 10% & () - ! 8$10%3P& ()- @x@ABi BB"?j _@!! #10%& ()-! DF%
109%&' ()-M SFUd0%zz& ()-M 10%& ()- s$10%& ()-Gl0% &' ()-BBCCDLEaEr?] _@!/: 1
0%z & ()-!; S\esaupgf prcimenxontainery containingFespestivesamplesare perpaged)ona

10%z & aEE<FFGe

L0 o -CobisRiEE shoo s maittally. or hyya loadsr. dn sgmp smbodiments of he inveppgn, 2

107 & tedtiicthrbhodfaiitd the Ceitrdifts $hO Yendoke éf'me%@%ing ameters for each
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10z f FMpeeifief)coathi@vRipesime@typ® (des . pputemm] bhadd ( dirihe; spiial flpidy EE0Rd@ing - v L OVRVM
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10zl , / fat“-"i mne)tlmwspmmb&% Fuctiontisog fixptive (e1go@ithsr# yasewao yalue) naato %! (-

S (iRl s e e

102$10ﬁﬁt&t&s)sam - InPefefted Ombaddi® of the dnvention, a bar code
s$109R’ ( SSaBbC 102 #109%2& ()-:!10%B& ()- $10%& ()-!;
15 reader detects a bar code on each container, and the controller selects appropriate
parameters based on bar coding on each container.
In operation, a technician places or collects a liquid sample in container 20 and
closes the container with a cover 31/pump 40 assembly. A bottom portion of container 20
is then positioned in socket 42. The technician may then activate a motor or the like that
20 rotates a sun gear, which in turn rotates planet gears, which in turn rotate container 20
around an axis. When mixing is complete, the plunger is drawn out of the pump body.
Movement of the plunger draws sample in the container 20 through the particulate matter
separation housing and through the porous arrangement and into the chamber in pump 40.
Each of these steps may be repeated as often as desirable.
25 The present invention also includes a the method for removing particulate matter
from a fluid, and for transferring particulate matter, such as cells, to a microscope slide.
In contrast to currently available methods, the use of membrane filtration provides a
method of depositing cells evenly over a microscope slide with minimal overlap. This
allows for clear observation and optimal diagnostic accuracy.
30 A method includes collecting a fluid sample containing particulate matter in a

collection container 20. The container 20 is then capped with an assembly that includes
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flow through porous arrangement 33 so that a monolayer of particulate matter is formed on
15 collection site 36. Once the monolayer of cells is formed, fluid flow is reduced in the
center of porous arrangement 33 and increases towards the edges of the porous
arrangement. This may be due to the blockage of fluid flow by the collected cells as they
form the monolayer on the surface of the porous arrangement. When the monolayer has
mostly covered the surface of the i)omus arrangement, the flow of fluid bypasses the first
20  porous medium and passes through the extended side area of the second porous medium.
Thus, the area of the second porous medium extending beyond an end wall of skirt of the
top portion acts as a vent (with low resistance to flow) which prevents cells piling up or
collecting in more than a monolayer. Fluid may be passed back and forth through the
porous arrangement as many times as desirable.
25 Pump 40 may then be disconnected from base 31a, and thereby exposing porous
arrangement 33. Once porous arrangement 33 is removed from well 32, easy access is
gained to first porous medium 36. Alternatively, removing top portion 53 from pump 40
may include removing porous arrangement 33 from well 32.
The first porous medium may then be pressed against a microscope slide to
30 allowing particulate matter collect‘ion on the collection site to be transferred as they were

collected onto the slide. This allows a cytological examination to be performed on the celis
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In an another embodiment of the present invention, the monolayer of cells may be

10  fixed directly on the collection site. This may be carried out by first depositing a
monolayer of cells on the collection site of the cytology collection apparatus as described
above and subsequently passing a solution containing a fixative, such as alcohol or acetone,
through the cytology collection apparatus.

A process according to the present invention may include one or more of the

15 following steps:

1. Provide to a patient a specimen container and a cover. The cover can be a shipping
cover, a cover that seals the container but does not include any rotatable portion, or
a cover having a first rotatable portion and a second portion, as described above;
20 2. The patient places the sample in the specimen container, and if a shipping cover is
provided, closes the cover. If a two-part cover as described herein is provided, the
cover is closed to a first position.
The sealed sample container is then delivered to the laboratory.
4, If the sample container includes a shipping cover, the cover is removed by a
25 technician and replaced with a cover having a rotatable portion and a stationary
portion. If the sample container includes a two-part cover, the technician moves the
outer cover to a second position, thus breaking the seal between the rotatable cover
and the stationary cover.
3. The covered sample container is then placed in its receptacle on the mixer
30 apparatus, and a sleeve is positioned over the syringe to hold the syringe, inner
cover, and dispersing element in place.

6. The mixer apparatus is turned on or activated so that the specimen container is
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8. The plunger on the syringe is then withdrawn, drawing particulate
15 matter containing fluid through the filter assembly. This step may be
repeated, as desired.
9. Once particulate matter is captured on the collection surface, the
pump assembly is disengaged, exposing the collection site.
10. The collection site may then be placed in contact with a microscope
20 slide. Any particulate matter on the collection site is then
transferred to the microscope slide, where it can be fixed, etc.,
using conventional cytological or histological techniques.
11. If desired, another microscope slide can be prepared using the same

specimen sample, using a new filter assembly.

25
The inventors have performed steps E through K in about 2 minutes, as
compared to the Saccomanno process that takes 15 minutes to prepare the
sample without filtering the particulate matter from the fluid.
30 According to another aspect of the present invention, the matter

collection apparatus involved may also include additional modules,
removable or integrated, for treating the fluid. For example, the fluid may
be treated with a matter collection module, in combination with a debris
removal module, a chromatography module, and assay module, or combinations

35 of these and other devices. These and other modules or treatment protocols
provide features that may be desirable to incorporate into a sample

preparation apparatus according to the invention.

The matter collection apparatus or module described above may be used
40 in combination with other suitable filtration or treatment devices.
Exemplary devices include other debris and/or assay devices or modules that
may be attached to housing 10. Typically, these additional modules will
include a housing having an inlet and an outlet, and will include a
filtration, assay, or detection element positioned across the fluid flow
45 path in the housing. For example, the apparatus may comprise a housing

including inlet

25
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element can freely mix with the matter in the fluid, capture the matter, and can then be
5 assayed for the presence of the matter. Suitable devices include those disclosed in U.S.
Patents 4,953,561; 5,224,489; 5,016,644; 5,139,031, 5,301,68S; 5,042,502; and
5,137,031.
Included within the scope of the present invention is producing a single slide from a
patient sample, producing multiple slides from a single patient sample, or producing
10  multiple slides from multiple patient samples. It is intended that a patient sample may be
processed in a single shot, batch, or continuous manner. Additional slides for other stain
applications can be easily prepared. Human papilloma virus testing, for example, by
newer methods such as immunocytochemistry or in-situ hybridization can be performed on
the additional slides. As oncogene products or other immunocytochemical tests are
15 developed, more slides may be necessary. The different fixations that these tests may need
can easily be incorporated into the procedure since the preparation does not require the
slides to be fixed in only one way.
This same slide preparation procedure can be used for virtually all forms of
cytology. Furthermore, the use of completely contained disposable components addresses
20 biohazard concerns. Ultimately, the enhanced presentation of cells, yielding improved
cytologic interpretation, may expand the role of cytology by providing more consistent and
reliable patient diagnosis.
The most widely used stain for visualization of cellular changes in cytology is the
Papanicolaou staining procedure. This stain, which is used for both gynecologic and non-
25  gynecologic applications, is basically composed of blue nuclear and orange, red and green
cytoplasmic counterstains. The nuclear stain demonstrates the chromatic patterns
associated with normal and abnormal cells, while the cytoplasmic stains help to indicate
cell origin. The success of this procedure can be attributed to the ability to observe a
number of factors, including definition of nuclear detail and cell differentiation, This
30 staining procedure also results in a multicolor preparation that is aesthetic, possibly

reducing eyestrain.
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The Qualture technique is more sensitive than the agar plate method
and more rapid in determining a presumptive diagnosis. The device screens,
isolates and presumptively diagnoses bacterial isolates in one step most
often in 4-6 hours. Tests have demonstrated that recovery from fifty

20 millimeters of fluid is excellent and sensitive.

This same slide preparation procedure can be used for virtually all
forms of cytology. Furthermore, the use of completely contained disposable
components addresses biohazard concerns. Ultimately, the enhanced

25 presentation of cells, yielding improved cytologic interpretation, may
expand the role of cytology by providing more consistent and reliable

patient diagnosis.

In accordance with the present invention, the method of the invention
30 may be used to process sputum, and in particular, to replace the complex,
time-consuming Saccomanno method of processing sputum. The method of the
invention is thus suitable for screening lung cancer samples and

gynecological samples.

35 In some embodiments of the invention, it may be desirable to use a
fixative solution in process the specimen sample. Any commercially
available fixative solution may be used with the apparatus and method of
the present invention. A preferred fixative composition according to the
invention includes one or more solvents, preferably an alkanol, between

40 about 35% and about 45% by volume; ketone, between about 2% and about 3% by
volume; a diluent, preferably a diol or triol, from about 1% to about 3% by
volume; a crosslinker, preferably an aldehyde, from about 0.2% to about 4%
by volume; glycerol, from about 0.5% to about 2% by volume; one or more
detergents and/or dispersing agents, preferably non-ionic, from about 0.01%

45 to about 0.05% by volume; and a buffer, from about 45 to about 65% by
volume. In a preferred embodiment of the invention, the pH of the

composition is between about 4 and about 7.
27
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Component | range (by volume, %) | preferred (by volume, %) example
solvent 35-45 37-42 alcohol
ketone 2.0-3.0 2.1-2.4 acetone

cell coating 1.0-3.0 1.6-19 PEG
_polyol 0.5-2.0 0.8-1.2 glycerol

crosslinker 0.2-4.0 0.6-0.8 Formaldehyde
glutaraldehyde
detergent 0.01 - 0.05 0.02 Nonidet P40
buffer 45 - 65 50 - 55 Tris
Mucolytic | 0.1-1.0 (grams %) 0.2 - 0.5 (grams %) dithiothreitol
agent acetylcysteine
5 An exemplary formulation of a composition for a fixative formulation that is useful

with the present invention comprises about 40% by volume of alcohol (e.g., isopropanol
and methanol), about 2-3% acetone, about 1.0-3.0% polyethylene glycol; about 2% by
volume of formaldehyde (e.g., co;nmercially available as formalin, a 3 -37% v/v solution
in water, sometimes including methyl alcohol); and about 58 % by volume of buffer (e.g.,
10 Tris). The preferred pH of this formulation is about 5.0 + 0.5.

Another useful formulation is 40% alcohol (methanol and isopropanol); 2.2%
acetone; 1.8% polyethylene glycol (PEG); 0.7% formaldehyde; 1% glycerol; 0.02%
Nonidet P40; and 54 % Tris Buffer (pH 7.4 ~ 7.8). All amounts are approximate

percentages by volume.
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placing the specimen container in a receptacle on a mixer apparatus;
engaging the cover for relative rotation with respect to the specimen container;
activating the mixer apparatus so that the specimen container is rotated in relation to
the cover, whereby the particulate matter is dispersed throughout the sample by the
relatively rotating dispersing element;
deactivating the mixer;
drawing the sample containing dispersed particulate matter through a filter assembly
located in a housing atop the cover, whereby the particulate matter is captured in a
substantially uniform layer on a collection surface;
opening the housing to expose the layer of particulate matter on the collection
surface; and
placing the exposed layer of particulate matter in contact with a microscope slide
whereby the captured particulate matter is transferred from the collection site to the

microscope slide.

2. The method according to claim 1, wherein the cover includes a first portion
rotatable with respect to the specimen container, a second portion fixable with respect to the
specimen container, and a frangible seal between the first portion and the second portion,
the method further comprising the step of breaking said seal before placing the specimen
container in the receptacle so that said first and second portions can rotate relative to one

another.

3. The method according to claim 1 or claim 2, wherein the cover includes a

pump in fluid communication with the sample in the specimen container, and the step of

.20.
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mixer.

6. The method according to claim 1, further comprising:

replacing the filter assembly with a second filter assembly;

drawing the sample containing dispersed particulate matter through the second filter
assembly, whereby the particulate matter is captured on a second collection surface; and

placing the second collection site in contact with a second microscope slide whereby
the captured particulate matter is transferred from the second collection site to the second

microscope slide.

7. The method according to any one of claims 1-6, further comprising:

fixing the captured particulate matter to the microscope slide.
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