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AND HI STOLOQ CAL FI XATI VE COMPOSI TI ON AND METHODS OF USE TECHNI CAL ﬁ
THE | NVENTI ON Tiweo garoesaent i nvention is directed to a fixative QE}%@@
the use of the fixative conposition in cyjol ogical procedures, an rret od
of preparing particulate matter, such as cytol ogy, hematol ogy and

‘mi cr obi ol ogy ﬂ;ﬂ:@ﬁ@@lcmfmp HqsmL@eramFmAqawE?(goMpps:TmN
conprising collecting a particu a uni formlayer,
preferably a nonol ayer) and fiximmﬁa f‘@% conposi tion according
to the present invention. BACKGROUND OF THE INVENTION In a wide variety of
technologies, the ability a rati.n tter, typically
particulate matter) froma %&N{&ikﬁ%&ﬁﬁm in the abili ty to
test for the pr eSﬂﬂEFr&éntSWQﬁﬁ@ﬂﬁ%&eétEﬁ tovefikahivé @bmpB@moﬁfﬂu@me émﬁeeﬁ:ta%@nce
associ ated with sanple preparation obscures the target Cells to such a
degree that tcREppsiiencidsyralogien! PEaGedures arf 3 ;nethed Phpreparing pastisylatosaticy, sugich
i ssues apply agnosi s,
aﬁg%:gﬁngi,t ! mkh%lo ﬂﬁld;iﬁxc}’ﬁgio‘%f ﬂé! i Fo‘?tc% 9c'31 &“ﬂét% 9&1

i ncl udi ng envi | tes research; ANcer Ser een ng)
cytol ogi cal exaninatidn cmmprmngrcobeonhgg|paaicuh&snamgsanm1mlmmmfodn®cwast e

contam nati on a t Jsre ui.red for,_a cytol ogi cal
xam nat  on Gretrablopeholsyer fand Hing dhe s nca domBRtGhacsPIriS h Ao
pati ent, whi qﬁnveg%h_typl cally be perfornmed by any one of the nunber of well
known techni ques including any of the follow ng techniques: direct

scrapi ngs, scraping or swabbi ng an area (as in the case of cervical

sanpl es), brushings, collecti (INYVENTION | i ¢ specinen with
a standard prepar ety StifnolbliB€ HeRShS ARG RBliboR r
known met hod, %ﬁ/ co tlfyn% gﬁgo #l UI ds, tgch as at hlt | atrglﬁ"%tt?treomthe
chest cavity tymcaildd:art)cutam mpntmafromarmnd 1] ancra!calmommqnbmahe mhwao test for the
cytol ogi cal | [ l. sferred onto a
o aos 9 (e PIRUATr i nE A, ob Bl SiE RBRoh SRS ELE

exam nat i on, pme;fardtmnbbmsesrtlﬁ gargescqblkm:anbhlardegdaetﬂat ﬂ;ulpubcsssspmuﬂ'meawyl t he
filter assenblléb?oth dIS rs t.he cells and c on t he

filter, and t"Rea%S Of EQO‘? ¥e ISFUCS PP 19 IRAgY 0 e’égﬂgﬁg’b‘cﬁn‘?"l‘?kvﬁ e cope

slide. In allan@for Hﬁ?&mse EARNMEY dhwirdnrhénidl tdstifl, fradidtioh rksBarch ScaniceiRbeening,
preparation protocol is adequately separating solid matter fromits fluid

carrier (e.g.cytolosical w@erynfamnf migrepiglogical festing, and haggripyp waste cerpangipaion, 1 5 AUG
2002 WO 00l OQﬁﬁé st BGawy US99/ 14783 ' physi ol ogi cal, bi ol ogi cal and

envi ronment al ), elnd in easily and efficiently col | ecti ng and concentration
the solid matter Al taatflsrcqu:reaﬂ:rla;cymbmémmnangn nf@mgd@puthatemmlnaf i on.

Another limt ' r for
n croscopic ekg%bé;]a |'§énd {lrrﬁr\r/lo Eﬂﬁi’wh&ﬁ‘%&?h@&q%@f%r so &H( %for\g%rfhﬁ xi ng
the parti cul aﬂumbaabﬁ\eell kiovan setimiquecinplading iadp obdthe fallowingechnijueuntivest of uri ne
or ot her biol O%I cal fluid speci) nen contgil ne{hs hav? beeq devE BEdhtO al | ow
li quid bi ol odf BP%S@@PW&% spabhing 3n.area, (9s 4 R 53F Of EFRSIGRT U588 t he
urine or biolcogédioh ahd wdéemﬂm‘babﬂ@ﬂmdl\d?meﬁ withe sﬁﬁda@d pﬁepiraw eRfrifh B

pr obl em of transferr| ng cells in a uniftormlayer to_a sl fQr exam nation

whil e at the fiignsedle AspirgHan ar a1y pther kaown Hlie@w@»rQSrW\ﬁﬁﬁl@Fing h@dyc@mi% syghrag
taken. QurrenfdolobBfdY ¢ Ednfth@ cﬁm‘ﬁﬁsﬁxa ef Qr! sgfﬁal%%ilorln §¥Bxﬂ}eﬁt]%nﬁlarhanual

exani nations using special containe ese contal ners usua contain a
preservat i ve cywlegidabexaminatipne the rcefisrig the fluid are then transferred onto a glass slide for

viewing. In a conventional automated cytological examination, a filfer assembly is placed
in the liquid suspension and the filter assembly both disperses the cells and captures the cell
on the filter, and the filter is removed and placed in contact with a microscope slide. In all
of these endeavors, a limiting factor in the sample preparation protocol is adequately

separating solid matter from its fluid carrier (e.g., a variety of fluids, such as
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the cytol ogy speci men during shipnent fromthe collection site to the

cytol ogy | aboratory. Furthernore, cytol ogy speci nens coll ected fromfFﬁUG 00
body cavities using a swab) snear) flush or brush are al so preserved

special containers with fixatives (e.g.) alcohol or acetone fixatives)

prior to transfeMA%4'%21s onto the slidg or nembrane for staPRTAEIGATSI"
-exam nation. Diagnostic m crobiol ogy and/ 6r cytology, particularly in the

area of clinical . patholagy,. hases di agnoses an_a_ mi Ccros ic e l.nat i.on of
cells and ot hBgysfﬂ?‘?;g“??i’c@g%g’caﬁﬁ&ﬁgvé%o.ng’?ﬂ%ﬁ’a@@ﬂ5 ol Fﬁ@gaﬁ%gﬁ%"&g WA ¢ he
preparati on OfoRBhddiih e doliti MaBtehaliben sdadily ARBSible/Ritidtdsdopiteamn@fatitRon
adequat e sanpl e preparation. New nethodol ogi es such as i mmunocytochem stry
and i mage anal ysi sApetjen limitipg &5tor 3 pRsvmally ms&paa%mp@ﬁmala@mt@,r GrgBicroscopic
bi ohazar d- 1 g, A ASHRNS eolulod BEIGNolfBh (o ERBT pRRARE RAEES Of

r ormce

the present invention a ess the I ssues of non-uni densitres)
uneven cel | dnddroicopé slide oxniek lider drying artifact. These preparations have

resulted in an even distripution of cells that have superior norphol ogy,
Wht ch has | o ovedAIger A EiSE ot Siglogtal A sregien T RRE S IPE A f or 1t he
use of image @weRipRd to/allowsliduidBiblogical specifens:6 bk €bsi¥a WithbuiXeMBRind thedM of the
techni ques of the present invention address the issues of non-uniform
matt er densi t PEBY o biglpgical Ruid eontaines: Nope of Hia prighart selviesithe problempfdrangferring
nunmber of stepg.d; [ R £ Is : ﬁ',ﬂ.@sm f the
pr esent inven?ﬁ?i{)sr{ﬂ\régﬂgkgﬁﬂn ?ﬂeé%%es\@en d?éﬁl?‘ggﬁﬁ)ﬂﬁﬁgf m:sgg?rgéﬁtg %E%E have g
superi or nor plloidofgm whighr the eellsweseiakénzat i on, and are readily positioned and

avai l abl e for |ighg, _absorbencg .anal ysi s w.th the.need to.further

mani pul ate or prep Pge?tﬁ’e%_g& ‘P@??_m‘}i‘% ase gﬁﬁcggg‘? c‘)\%ktﬁﬁa BTaragons using

PCTI US99/ 1478 gpecf3f etifidihets.l Thése Gofthinés usudll @ 66itath A PreseivhiNe@iugion drgiresatvisgich
as cells, cell aggregates and snal| tissue fr%ﬂments derived fromcytol ogic

col | ections ofherfyileeyoPecimemayring shipment om the oflection sitg to the cytplegy, laboiatre

di agnosi s of ¢ L (AYANS) i i i xed
a5 S00n as. poLLiftaks, ERREY Bptclnel Chired P b Bofy RIS bibe E4pD. et

di stortion. Cflusi oghroshsgre alsopresgrvedhinsheciab nentiiners avith fixativeafé.galaloohdlarm of
the cytol ogic rd.al. > Y. < r . | ui d
techns ques. iR RlieIRiar8 A GARLEER bkt MR SE TR TP R BB of e
speci nens ar eetamihdtion, pr ocessed by staining) applying a cover slip, and so
forth, however, it_is inportant to appl fixative.to the c L. oqi. C
material as a nean?‘a@fw%'lcé@ﬁrro&lo}?&y &W@grf ?y}?qﬂ%j”tpﬂfé‘c ‘éﬁ‘ﬁfg‘.&lii\f“}e?ﬁ%?‘é’a nd
tetrachrome- dwmslbgj;,rtﬁéesczﬂ%abseg b a S BEcHFI0 exarainativaud Reliind loftfer aliérogdpicar e
not generally used in the United States. Rather, wet fixation, either by

the i mrersi ona#lysss. dBe ageuragy ahthg diagpesis agd theipreparatiop of gptimaily; IBRIRSEERIE | des
with a spray E%@g?ﬁéln\é%ﬁiaggﬂeﬁgnaﬁﬁﬁghﬁg@ugtg {aﬁfag_& %Qctpﬁﬂéh%.ogkﬁ n?@iﬁ(ﬁ!b!ogles g0 an

al cohol sol uti wn et h _ I xation. Cell fixatidn is a
prerequi site B®immunasyiockanisiyanddpage analysiso cequine peeparRiionsithatate Epraducible, ot her

- stai ned cytol @gi G, i L en i M r
W thout of her ‘A PRGELTER aht Wil Bl it belPbEBor P bl
95% (v/v: net irvention aidhexs dle issiesayf nopanitinn i eehsittesnuresénicellatisribuionasd airn
Sol 1 ect | ng. andPPEFRGREI AMSiE PHPBORR YGRS frd T ahaoa euioufbn S Bl Pha
fornms which sylseidr aiorpholdrs! WRIGE hasiiptdved ligitdhibRedopic vishaliRKES addEasfallswel
cytologic material difficult to transfer to glass sli.des for exam nation,
regardi ess of fQige he ofiimage eYomEtEyintBINEBke by direct appkication to the
glass slide, by Cyﬁ‘ﬂ% Eélfdrrﬂ{tlsepgﬁep{i}gf?&ﬁ@c}ﬁi@%&i rﬂpg{e?en{ niveftion adfirelthe issyes

cytocentrifugtion onto gl as S coate n adhesive such as chrone
al um num gel abf non-ukifrmouatter densities,umgventmas disfributén, wed sammbo kst duerts thesed t o

preserve and prepar i ssue, for anal vtical eval uation have begeen based on
F or mal dohy de. MRBerGE AR HoLEABLGF HTRE BARYEYR 5 PreheCaines o BE RIS | on and
t he preparati ivefior fesult ilkn dvérbaiseibiittn oTis6liRIRABae RPEHOrMRSrpllodys ifproval i n.

Formalin is a 3 to 10 percent solution of fornmal dehyde in water, usually
cont ai ni ng abdiualization aad are rgedilyyposidoned Rad availble for lighpahserpercerapalysis without

preservative @Hcglﬁ:%rt& ﬁﬁmg{/mgrﬂgul&glop Jeﬁ%}e teSifbhiee numerous di sadvant aged

nost notably hi toxicit Irrita propePtl’es, Formalin renains the
fixative of choice in typical |aboratory applications owing to its rapid
reaction with exposed tissue surfaces and consequent maxim zed cel |l ul ar
preservation. Methanol may adversely affect the texture of the tissue,




1 5 AUG 2002 WD 001 00813 PCT/ US99/ 14783 4 rendering it too brittle or, nore
usual ly, too soft for ease in cutting for slide preparation. It alsogays 6 2002
produce pi gnent { acts or inmpurities which interfere with_staini ng
Formal i n cont ai nl ng 'Melhanol nevert hel essgprovi des preserved t FSEU%MEER
can be satisfactorily sectioned and stained for mcroscopic exam nation.

Hi stol ogi sts have r Qgﬁ] i cal
fixatives and nor pﬂho’%gdl C ég ggt ﬁgg%ﬂn%g\égéo%lr&?’%tgﬁﬂ Se{ﬁ’m ra %E'] §ég?)g%geg1rve
nor phol ogi ¢ detdasimall pisgreedragments sletrecdram geogiceoflentiong ofi hmman@hlammabimun sal
detection and | ocaljzation of an% E’Wg tﬁ tissue..Such fi |ves renﬁaﬁ
protein i nsol LBICERAUISHS to.Re Acrate diggnosis QF Aisease  RIDEcilly qanegr- %4%‘?5?9’ ki ng
agent fornm ngmeRbvakiRed ad@oA Ss PeskibRA et bitaiaingd Ry flRie 8418 Prevaitdel RRG®rfidc ani no
acids to stabilize protein structure and transformthe cell cytoplasminto

a gel which prohi Kmtteogis seasimans owhigh constiufecthe gxaprgable farm of thetyiojogial cohol
may be used i

Praforably) o s i bEBrepfhoBF SIcH hitchiopl hir or (AN IER Bl bt
preserve nor piey bya comdiderable lapse ofifime Yeforecthese. speaunenstans furthes proeessedftiyect i ve

nmor phol ogi ¢ fixative |S not necessa 'I n_effective ohi s em ca

T xat v, SURe CPPBiRE Y SVER A Porna i oo et U fepdiiet B dpplyd ol @
fixative CO”DEB@b%bﬁ@xcaﬁﬁeﬁmhb@ﬂleﬁﬁof@fﬁéﬁ 4 finpth@bapg] cal or

hi st ol ogi cal speci nen. The conpositions and nethods of the present

i nvention are par tAiedrigd pyd tgmqham%dxccﬁtalxyéﬁamgchwa@%ralthmhmpemdmrog| cal)
physi ol ogi cal 5 gd a&gr}&ng%%%%éd il thd Ofied$Slar. EI%gﬂP A fixBfford ther %g tﬁelt g

matter in an | npr ove nner exam nat1 on. € esent | nventl
directed to aimmersibmgf lides mtrdarhaleahol soditionl by smaaqumfcsbdnsaivlm agpranfixatisie by de

Syt cal 'y o b et sESefy b5 hecal o B) BRG] Soiflony I3 008 Fdeda st '
gl ut ar al dehyde]] fixatiom| Chihsdtion j3ar [&él@qﬂﬁt&bhkﬂk?preﬁbht*ﬂipiﬁlbyldﬁx Hematoxylin

pr opi onal dehyde)_ or but Lﬁlr al dehyde, The poI%q of the conposition typically
fidesr ol |

may be et hyl ¥ Epsipqgjotties sained cyiglogic,spepime sorbitol, and nannitol.
The preferred det esggnil lﬁc@oﬂmticﬂ@l\ﬁnﬂ@mﬂ%n&mﬁa@iﬁv@@s@ﬁ bd

Noni det P40) I gepal % Tween 85) Tween 80, or Tween65. The fiXative
conposi ti on ozly@qherapgrés érmn JO% &5 % v/ wespethenal Heshanels ifopiopanphlare knavre

about 7) s ueniotio fds 48 Wiy Hhtidhp WG B soRflofy gy it S R e hoa® AN
phosphat e buf foecellecting andeﬁxuzg fiuid$ Bighiropretein, howevep; 4 prowin sedsmh forms awhichi c

id;, a henol t LBl
Such ag dext rieetufSrdsit G BERehEd ik W BRI LB e pBpAl Bl o
| sopr opanol , mmﬂﬂklamdemeexanﬁndnostmgadlemfhvmmeametmsfem dom Byydireet hy|

| t |1 t st t | PEG
o boney and tpplisaion st fre HaseHite. B eomgatm Rroskha oel pore ks, oy o O

acetyl cystei n@mcm@ifdguéﬁbheéegm?se SIRRS coaid Wit arl RBeNERENEs EHIYBE huium
" preferably contains an al dehyde concentration of about 0.2 to 4.0 %, a

gl ycer ol conc@h"ﬂatl on of about 0.5 to about 2.0 % and a detergent B
concentration of BRAR

i nvention may al so | ncfude gﬁg l&‘%sﬁx tive J&&c’gﬁt rat F%%%FQP‘BOA&? pgér'g@é‘%ﬂ}, 5o
45 %, acet onfer analyticabevabuatiorabave memlf basd:otmt foPmdldehyd& . Theostangdart yemmsltmne
egcoI at a congentr on_ of ab OtOSO(V

o bsent "1 nverggyscdot il Beridh abd e atiharetOn pt REeR Fiofe LA BRSPS ca

or hi st ol ogi CédamSra€ieh IEForiglin.i Forgalih h@a 3 mem ﬁaaenwsdlﬁnoarbféérfm@dehy@ iawatenf of
the conposition of the present_inventi present invention is also

directed to a“&"ﬁ'bé%@@?lk&@bqvélﬁzb‘#ﬁ% F‘Fﬂ‘dhalﬁ‘é}}‘)] L&@Ohoh‘mﬁrg‘(%ﬁ%ﬂ leS?"'B‘g”ﬁ“E%ll

appl i cations n ar
o eservat | on, D BAyeLoRhe ufbRy Pelk Rimbion? ifa e o Bl HARGHER ai

st ai ni ng. Their{itaatswnpﬂtchEMmaim nemalas the faan‘eaocnf@hom)lnpymoaldabmgmrycyt ol ogi c
and histol ogig Liiﬁéatéve 3 r{u ntI hat. thf| XEes ?.n 8 serv 0%el Ies cel |
aggr egat es anttPsfio® PYEEIR M FREMEATE™ ™ £XPPYA UgPug ‘éfgae?ﬁ%? RS esent
invention is mbfimizédceilachréserarion. Methhohmay uadersely dffeeitie aixueelof thattissoey ai ns
ti ssue sanples which are incidentally collected along with cytol ogic
material for further histol ogieal processing. The present invention is al so
directed to providing a fixative fornulation that allows

()"'D
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shi pnments of the liquid suspension fo cells, cell aggregates and tissue
fragments under conditions typically encountered in postal carriage, 15 AUG 2007
permtting renpte users without available cytologists, cytotechnol ogists,
physi ci ans or other personnel experienced in the preparation of cytologlc
sanples to fix aVeJ¥¥BBYi ¢ specimen for |ater processing, and PCT/US99/14783°
‘wher eby' techni cal 'y satisfactory cytologlé sanpl e slides nay be produced
therewith. The invention al so include osition conprising anong ot her
things, a nucEhgaring lb@érhm% 5’°FFe‘ESI%® 6‘? f fQp ease &n utimg $op slidnsgnaratiop. It
tissue for Cufjid figy 8 eMaﬁchts@r%ﬁxﬁﬁﬁ?%xc‘ﬁ‘{% Hefe! 3th %ﬁiﬁg' IEthnEfr‘n
speci men tissue prior to d hydration is subjected to preservatio th a
storage st abl contairisgimethancinevathslessprovidesairesehied pissus vitich caudasatisfactorilyl 5 AUG
2002 W00100813.1' CT/ E. | S99/ 147. 6. _A uni cytol ogi ¢ and hi stol ogi c
fixative for nifF%?ﬁeggn‘gﬁ%’“ﬁfo%&Hg OF‘@P'chgang'gﬁ?{’at formul ati on are di scl osed.
The fornul ation fiHissloah memg\eﬁaeamddw divalop effbdtive img@héegascremichl cel | s
and snal | fragments of ti ﬁsue i.n a li syspensi mnimzes prot ein

preci pi t at i onf¥ahvesARd mefRRQ|ogie SxuteEs. Oreg\éqréfc!é ide%rlagleép Preserie BoRiplogiccsiadls
red bl ood celbregpild dghd'@tigeiit 10 bermtt %remoﬁlsfaaﬁ&ﬁxbﬂIde@a%n%hcr&dama‘aoﬁ BeCi men
slides; retains tissue sarrp es that are incidentally collected along with
cyt ol ogi ¢ nuat antigens ik eissutur t her hi st ol ogi ¢ proce55| ng; and al |l ows shi prent

carr ! age. per m t 191G FERGER B bl RS TRk o PG o Baf B 0202
cyt echnol ogi si Sro@sﬂmml% apenp éorminy valenyibndetsneskni the ilhﬁxyﬁé givapSindxpecific
cytoiogic sanples t technl cally satisfa toreﬁsﬁgtol o i c sanpl e sl ides.

DETAI LED DES tahilisE PPORIFIEINE AN & 1L evtepiasm g 24 ehich
i nvention i ”%r‘éﬁ‘i%ﬁs &B@erﬁént '8?’51&0!?@& é’rﬁ?ﬁa@s Afetiafl R licohamaY) BAERl as PRINREDH
about 35 % and about by vo ket one, between about 2 % and about
% by vol une; me@pmmoteupﬂgmhabnqmran@n ol or triol, fromabout 1 %to about

oo ST & BBl SEA30N A ERe LA 200

or nore det ergenﬁelogmdfeml and am:gemcng Wertmm,telyp rag feéfeethve ynarplologid fixative isomot
about 0. Ol %to ab oi E‘% % b voI u ﬁ‘a?u”er from about 45 to about
65 % by vol urCeHFHY 2PFEFRrFEe m@%‘B chab % invention, the pH of the
conposition is between about 4 and about 7. The present |nventi on al so

i ncludes the use of a fixative SIOMMSRYIGIMTHE INVENTIOND above in

cytol ogi cal and/or histol ogical proceoures. The fixative conposition of the
present invention is particularly suitable for use with a particul ate
matter col | ecti on TRWreRnsiala6be ckldtEsOmat thativelécnposiies! andmbihd forptétving a
5,471,994; U S. Patent 5,301,685; U S._ Serial  Nunber (USSN) 08/ 905, 83
filed 4 Augustytalogieal opdistelegigabspecimen. Fhesgmposiginns apsbmethodszof thesmesent/ 042, 005
filed 13 Marc; 8

hCT] Usoa11 654 6@%’%'%%%5&5&%@552 Bt s Yblogahb) plgERa 1} el
PCT/ US9812322@vxwmerpale@aéﬁtandmmtmnhaapamcqlmmamsn an toprovest manpar for

conpri si ng angng. o Q er things, a nucolytic agent and a nethod of using the
sanme for preparing cytological or histological specinens, and a nmethod of
usi ng sane for préefmrpregnpiavantion isadireced td £cytolopgicsl and hisydiagical fixative ocaitaibingy

ing 'Tug ggbgl :?r%%ﬁdé&g erossqmgerfzgg)olg'é anx?dga(}elte,?gemts) yTﬁe? zlill!t%%'hé thhg ng oasxrtltole:(is;]J :c a? ?_

L Picfﬁ?y aCil Csh}karlal or Z C1-Cs blkyleﬁ@&hl@éhﬂ! §ieh L@ﬁﬁ!aﬂﬂdeb?&
particul ate ter in a uniformlayer, preferably a nonofayer, and fixing

the particl eﬁfomaléelw@npmafpmhdeam%rammgﬂw@e tﬂﬁ@l@]ﬁ%ﬁb}'ﬂe PR maldewdeTél?pe 1
Fixati ve for M iGeR SRR RUE DR AAT BEL AR Tecky plodSIcGEPRAT RIS 2

volune, %)r esfombltoelé,dar(dbnamituhél‘he%r&fexadrdétengmit\reznnrﬂﬁlomc de&Bg'ent such as Triton X-

1 oPECor of 0. B0 Npissl B, 1eepabG i RPREES  neePB 0 o sty

0. 8For nal dehyde  The fixative composition of the present invention may further contain any of the

following: a buffer that maintains the solution at a pH between about 4 and about 7, such



l-ut ar al deh dedeter ent0.01 - 0.050. 02Noni det P40buffer45 - 6550 -
55Tri sMucol ytic @489 - 1.0 (grams %)0.2 - 0.5 (grams %) W f¥e)!
acetyl cystei ae Anjoex;g%ﬁlary formul ati on o$ a conposition accos’ ﬁﬂ5@§§{¢#\@§mm
i nventi on corrprl ses about 40% by vol une of al cohol (e.g., isopropanol and
met hanol ), fﬁﬁﬁ A 1,05 I gkyeal;g- About
2% by vol une OJ?JITP n‘gﬁ Eﬁo[ﬂ]‘?ﬁ(u QQ%COM%@ Ff/T] BRJC %%ngbﬁégleaés %{grnlg’l ?n 3
-37 % v/ v sol bemotie mgemtsmh assaozrrmtar:udpm osnooll iy ngmmmdnydudaimbmbs)a or anldmabout

58 % by volunme of buffer (e.g.) Tris). The Freferred pH of thlsforrrulatlon
is about 5.0 €hlgride; aspbepiepch ok 5?%9?@9 dpethagolang Waler 2 KSIpiEh 45+ A
conposition a [ n

penetrat et ho iy DG IGUE Lbobiy WEGHCP ¥icPss PRI RAL Y BEC)
bact eri al andoviCaglowax tnd/a tycolytic gempr ek ns dichiahzodi (DAY oodcetylogsteimuent i on,

the solvent is a m,l'fx( ére of al kanolf which ~ r~ pegfe Bate slow%i% and when
combi ned with ot hef "% BXA4NRFAMPISIER of hp BTesehtiventiogArefetpLly cpntainh ap 4l febude
protein by Pre &ht?ﬁfoh%@ bt GQItemto’% edsglﬁéer&‘e&?c@ﬂtrﬁﬁg o?'éb?ﬁtoé Y &5 atoi Bo@Nd

| i pi ds. The al'kanol can be any of the well known al cohol's having one to
four carbons pneda dqerg;ntrmnctcatrmqn cétalmnBJOJ tmOM%pa'ﬁmlcompwmna;ﬁahtcﬂresem

n- but anol , and vari ous tanols. The. Ivent a
T xture of el hARGT B BEROnAROE B a bt So Bt SR 6he by
vol ume, r espegtco@hitation of ABof 21MRS.0%, p&)l)fekm%h‘g@cw:«ﬁhc@icéﬂtiaﬁbn afcdbonr.0 B
that of al cohal, except that glycogen is not well preserved. The ketone
acts as a fixatd%a d{At2 BeféfTt i onal |y enabl es the overal | conposition to
penetrate the cel l The B_xtl?enpfn%ﬁfoﬁqpaliﬁe&zﬁ ?'tosm@tﬁﬁés%‘/?)rcsemﬁﬁta cg%]bgfcal or) YL W
f ..r c:~~: UG 2002 WD 001 00813 PCT/ US9911A7 The

coati ng over mh@olgg;@ésmmmdlypfgmmtb@ geeimeh avith ab |effeesive pinguny of e gempdsition
effects of dr red coating is polyethylene glycol (PEG or
Car bowax. The%lcf:g%tprg;cgug e% lg)rtant to prevent shrinkage of the cells and to
retain nucl ear det :m preﬂ_dﬁEIrpaﬁtm|l$almm1tcmdtcgi y:seas ﬁk&xvpcmmmt:sn fdrnasednyi ng of
cells during I 0cess have h t In fixative

sol ution for iﬁn@fe"@ﬁ GlatpPh@%PVpce’Eﬂ’l 'IaK/’lg é?fﬂﬁéa“i’sl"df“& S&‘S%“[*S’%""I“P‘)(i ng
process and areihligSsresblaBor,deps MBtin Pignivates latidects, EBh€pPmiy edcunael spanitde

cells to flatten on the slide. referred polyal .is ethylene gl]ycol,
ropyl ene. gy JOF PO ASBIon S sprehy SRR Lo BEE Y

gl ycerol . The fefmmfsion ke fixéLadtpsesiviste s, thggr@gheks ArOLRS] tsCieCFRmBhth MKa

nol ecul es and produces an insoluble product. Protein groups involved

i ncl ude ami no 9P HEPEPSIPY ani do) pepti de, hydroxyl, carboxyl and

sul fhydryl. Methyl efepRsdnt @Rentfngs ﬁkosare@@m&loyxdh@ranmua%ﬁﬁﬂﬂmgnm bedins
groups such as NHx and NH but are thought to be reversible by washing in
wat er. Sonme crigs semRies which are ineideiilyapirsieg along Mathytolagicinaasesial for furpher
preferred cro &l dehydes, such as a C~ - C6 al kanal or a C~ -
Ca ‘al kyl ene di%z%t%fe%&{l etk 1en%pr eferred al dehyde crosslinker is

gl ut ar al dehyde) for pmmydyempmnaalmdmcaémmvxdm@t@qamﬁpmlanon that allows
proplonaldehy r r

det ergent) sucﬁ)pm%g%ﬁg}ré l% nggst’%]% z&ltlsocigsg%s?%%as arggiles g?ﬁgﬁ%gg%gent and
for solubili z|mgdxpomttgplczslyancbmrddnmpma1mmagmlptxsmtzmgdénm'mi:ssi‘s vmélbbtul ar

aggregation. The.preferred deter ts ar e Jriton | gepal
23650y Teen DK pEETs. Tt Holshush Rrtianh o i TEPRELPRE R BLE T on
at a pH bet wegjiteptbaioh of cpoldgiRRBmplesio fRAkyRIEPIE Secimen e ddiProcEsing, and
transportation. The preferred buffer is Tris, a well known buffer. In

accor dance wi therehy terhaicalht satipfoapRyicHRlosicHiamplg shdgs may\Pe arodacedibareni. o
fixative that precipitates nycl.e oteins and one or nore osnolarity
mai ntai ners. The pr ﬂ?é?‘feéﬂo"rﬂj?ﬂ ‘B%B‘Eeétaé’f”i’i‘p?ﬁ"é‘m OMPHEIBE a@%“%@é‘iﬁ”&‘n%?d whi ch

acts al so as anitemik bt aADLRLhb®of V&R th€dnld! 1808 eseBink ﬁssuly&lcﬁﬁk}é )étalﬁxﬁ?and
acetic acid is present in a range from about 0.2%to about 2.09 VO

Wth the incrdasBiciasconeshetion Vheicin thespecimen tsshelprior o Aehydistion @rsylbjpfé%mym s
occurs. The prgiertes, @aipldlbi 1y in a
range from ab uts Oal A)tﬁlggatg%g Msﬂgh%})hghﬂzﬁ{oﬁ sﬁlhﬁoﬁ@[ﬁhégxgﬁq}ﬁkﬁﬁug?l de,
typically' in a range fromabout 0.7 to about 0.8 % by wei ght.




A mucolytic agent is included in the fixative conposition of the present
i'nvention for use in preparing a particul ate nonol ayer from nmucoi d 1 6.2007
speci nens such as: sputum 15 AI1G?~~7 WO 00100813 9 PCTI US99/ 14?8“9 '
bronchi al al veol ar washi ngs and | avages, gastric washi ngs and | avages.
Exanpl es of nucoMxdogo®dgents to be used in the present inventiearisieiase:
dithiothreitol (DTT), acetylcysteine, brdhhexine, carbocysteine) domi odol,

| et ost ei ne, |ysozyme, mecysteine hydrochl oride, nmesna, sobrerol) stepronin,
tiopronin, and Tyl Axampe.cyBheiqandfhestelegic fixmiok yarinpladgeand metholstfbn usinigriatt ol

DTT tyl cysteine, .typicall | oyed i .qf .0.1-1.0% Db
The br of er r oc oo Sreisel e b formendl Htet e Sre BB RSt Patisli covabat o
sui ted for prafeqfsiag st HRYEEMS oSS 2 LG s8Ppehdioh; REAITRAL forGe! |

menbranes and, wth its [owredox potential, prevents oxidation of
prot ei ns. DTT padcipitatien ntthé heuidsuspension] selechvehhelimipaiescdedices d&iedd cedbuces

disulfides quantitatjvely. lLn.the preferre nbodi nent., .t active fixative
Mnor edi ent s deOuPTRALT ARt 8P HOReE TR ey blpf Ble !
distilled wat a afidciidiuglysoolledédOdonpanith dyedlopemar el fasfusthén abdloge agent in
a nunber of ways as woul d be obvious to one skilled in the art. For B

exanpl e, the Procassings arhallpwssHIPEEAt B EYQlogs maernl gradey gendiigps ically i ssue
that are bein i ! ] i i ; IS5l OCESS,
el 1 vi al's. of " OApEREn PopE il hin@harkATAR bl st rBlcB
reagent of theytechneidgiseror aired peisesekexpeangucedbsinabesprppasatiod of nytblogic samples to

r eagent - cont ai ni n@ vi.aLl to. E?r eserve t.he sqrrgldes until they reach an area
where furt her "AYOEEUNGHY SELRCIHRY. GYOI08E SWPIG %Y her di | uent is al so used in
an anmount of about 80 to about O percent by volune. Any suitable diluent

t hat does not change the | DEFAiBBD DHSERIPHIONNOH THE/INVENTIONr act eri stics of
the formul ation may be used. Ti if}]sues }%r.eﬁ)ar.ed.f@r study using the fix Iii ve
of the invention canCHWOHEERATBIFRLIP U BYTHEYInERAesanE T MOF SORe iR RERIGr a0l

conventional r@mRNQhKe!, SéteBerdgoobi I g 1006t 4538 bPTol@ne;dfefons, betdeeh iaboth 0% and
equi pnent, stainin mounting on slides, or_other cdmon steps utilized
prior to mcrdsespi‘%e byvolsmeed didueakiPreierabli a digh ar BiobJEom gyl & et @bout A dsby
provides a saf\gnfoRvpabifiker, dcteblya6 hidiRyde! H&th iabGu S04 WS Ay Mivg RoRate; be
utilized in the many known hi'stol ogi cal procedures that enploy Such

sol utions. Theglyseradefom sbpehiSi%oie 2Pwd % hy Velume; arewr BeEe CoRIBANtcpAedsi ti on

conprising amgy er%igf ge&t?isﬁ}gérabﬁ JE‘dQ@Jiéﬁtf}&n ?&‘ﬁﬂé.oﬂ%% H}F&:PQ@?*{L% VoRint ahdre
sanme for collecting urds, such as bidlogical, physiological, “or

envi ronnment al o bufifedisfrom ebanridh glotahent $8%i byedhums. tloa prefemed ¢rebddingantiof the t hout
centrifugatio i i & L r a preferred
enbodi nent of q? e@“?“ﬁ%ﬁ‘?‘?%ﬁ@%&?‘??%ﬁﬁ% g&ﬂz%%n{E S)P&?{s&l?gmdé?f ed on a

col l ection site. | Thaprmait ipvesfi@r almdnadudes dicrmsadf ofixative compasitioh endes¢rited
particulate matter.is collected .i.n .a.monol ayer, ically in.a

Dr - dot er m ned PR PR Ao e 8o s g s g om of he

. PCT/ US99/ 1478 Presentlifivehkion wmm%}ariyrm?md fonuszl vt 4 Ifh@diqu!iiﬁﬁmattéric&]&bﬁdtedevjce .
conposi tion conprising anmong, other things, a nucolytic agent as descri.he
Sbove. used i FRCH TRARRLM O U SBRAD D D0 W PHEm e BBl S Werildes
di spersi ng parGimblraUSSKTD8/905, 815 filB®4 ARTHh 299D USKRIBI6Y, 853 fildlatdvembehe
sanpl e container around, a fixed agitator or the |ike. The present invention

is also a fixak99VeUSE 98442005 fited 13ddare il BB UHSHARD/QS3 A0 filadnt Aprili 18PF.0v e
device for col I . . i i ¥ [ ' ui d,
t he device i nc(? uai n%gaﬁggfﬁ@ﬁf%? %W%Sasﬁ {éér/bgc%i?lloég??"gﬁgggﬁg%bgr ng\%gﬁgésbéndg or
mare of the fandd®@ETIYSO&282921 ection site; a nenbrane for separating
particulate matter froma liquid; a porous support; a porous support with
at | east one throughgoing bore, preferably a bore post+tioned near the
circunference of thgepREQYIVEHRARN D 1 jedl WoIN [l .syrface
tension so that a fi IePfeer rrer\TIbrane Si gnc?lgdtea?ne 5ﬁ{0§\égﬂl€)]orcﬁiagl%snép?%%ﬂhlrﬂ’ean

t he housi ng i ueplxtieeentand apngiod dfasing thersame fdrgrephring dyeslogica oekisiological

por ous arrang | i.shes _at least two fluid flow paths through
the col |l ecti o%ﬁ%er?{%%r%? a?gﬁ}%’r%é’éé’s‘% PRI fgh%’ﬁ[’alg‘gg?mf’ﬂﬁtf A PR EYIPIR8Y:

col l ected par hématblagpamihicabidlogyasppriess & @k asidatRatbly @blkctifg &eph@etlaen
chanber having a concentric channel; a channel having one or nore resilient
menbers; a chanber seat having one or nore resilient nenbers; a chanber
seat or base having posts; a chanber seat having one or nore pre-determ ned
surface nodifications; a seat having one or nore elenents that pronote a
pre-determ ned spatial arrangenent of particulate matter on the collection
site; and structures that enhance the fluid flow through the chanber. An
apparatus for use with the fixative conposition of the present invention
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mucol yti c agent and a method of using the same for analyzing matter 15 AUG 2001
.conprising collecting a sanple in a collection container, collecting matter
on a cot-regtion el enent, and tr @B ngUERE MEBEer col l ected on tReELIRGLETT
collection element to a mcroscope slide or the |like. Preferably, both
col l ecting steps occur within the sane apparatus. In a preferred enbodi nent

. of the invepitepby coll&piag iispartciate faterdas wmiforraidyer, preferably! d moidlagr,aandi qui d
specinen, and in fluid conmunication with the chanber, a particulate matter

separ at i on B¥ngihe pagiclesdp a campesitianAcserding fg the-preseat io¥tiokast er in the fluid

~and collecting t Qﬁﬁxﬂ,‘gﬁg (g tRefeBbd BSnckitraRioRLdf 1BE bd 6fal N a
nost preferred e l(‘)’E':lillement 0 st&ﬁeﬁl{l} ventpi?%n, t.hen sepa?at edﬁpaéﬁbgﬁ?a'?ga
matter is clidatiecfomiulatiomacoondibg@ioethe presetidnventionact i on zone. A preferred
enbodi ment of the invention also includes a hollow tube in fluid

conmuni cat i orr.w_t.h_L.h.e.'
preferably, t‘m;m@ﬁdpﬂm@pirw@md@ ohuns; |70 Ene@mw arld/ or

di spersing the palwedtcullat e mdbte45in the speci BBm-4Xxenpl aty miealmd i rjcl ude
but are not I|i mketedet olan ag2athn, fing, brush]l-shdb, brodom acpmeul 4, or
the |ike. A preleoh ¢nbodi pent3.0f the|inventi.en 1.9cludes|a tppg hajing a
brush. An exqmpl i DrSh TSg@ISghosSed |n U S.g Fal AT 2, 75Y, 3dbcerol
i ncor por at ed ﬁ&'o Ly (Tefer HCE 07 USEd MeT ) B o APl € Jeolany
fluid in conmfdi Aati on wjth solid nmatter,|such as particul at 5gm}a§@1{y¢eend

from whi ch i tf TRy fat 0¢STTablpg @o§0l [ eft the pardx cul' at e CoNgiRepdo Tjr om

t he sanpl e fd P UT POSE Ol 5ESEFDT TSN N T TS sHUSR T Ty Or [ pregice fin the
sanp] e. Typi ¢eatd freHtieh Toeat R s a w—era—t q.
Howdver, the fWB‘Y y apgio' E)QU(T& F“"bowg;s. b&s g% tg f’je, tﬁgﬁiﬁt ]
desirabl e to ldet28EH nolthe presence—oib -akA—pr-0t-8ins in

t he biological fluid, such as urine. In another exanple, it my be.
desirabl e to evainenemplany formulation of 2 compesitionAtearding e fe-dBventipr eamprises

cont am nant i r r i I &%r{n i } HC O her
exenpl ary fﬁ%a}led@?hg nggﬂboﬁta@p% (ﬁ%ts'%??draaq%gﬁ%ng rgo yeﬁl ﬁol% g?@g%ﬁ)’o&g, bl ood,
spi nal f 1 uiabputok.0-3citk golyethiylene glychbl; ebah 2 by welume of fypmaldehydei(ee.,needl e

aspirates; ground water: industri.al_pr ssing fluids: and electronic or

medi cal di aﬁ%%‘?? 30?”&&?"‘?8“&&#?@%3?{% VIV pelupion ip Waler  Shmenme inciiding, |\

i nvention shebyicideabl)Pamd dbeut 58% by vbletof peffer (efg. UTHs)b Gihe greferpetp o thif\s

used herein, particulate matter refers tq any substance in_a fluid which is

capabl e of fEHP‘PE‘&Di ‘éﬁb%é-%%&éaﬁmﬁ Hf@?&"éﬂﬂ?fmﬁl‘s 3 Brample 1. _

hemat ol ogi cal 'OrlA &ﬂ&iﬂoﬁ' a@&irrﬁﬁgltol ﬁg‘%gentibé includes onlé or more gc;lzeizsﬁﬁipiﬁétgé{% 86

2002 exanmi riBe Hesue oa@i@pﬂaivﬁrq@émpicem. &oniphibitbarieripl aad yitalacvies Wz | mi t ed

to cells or i3, sl : : '

ol ecul es, pﬁgﬁ%n%gégwgi%frtgéﬁ%%@f fhgesrefs?)gmg%tl oXl| aoﬁtalsl@ﬁglg’gt ghrl ators,

sili'cones, mnkyals slowhy, ako when pombibédwith vther ragéns; tfixesthe iszmple rapdly. It

- pesticides, ,and_herbicides. .Specific .exenplar al ri.c tter..i.ncl ude)

it 1 not dPRR IR arotE e A S e B e and Bk I8 459 i 15e

pol yacryl onditdnbl €n ueca!n?f%msd WEIEkifwtCA¢ohoR Uayi B¢ ol ¢alens POLY, ShethA0E

pol ysul fide, polymnethyl nethacryl ates, pol yet hyl enet er epht hal ates, et hyl

cel l ul ose, §ihauphdenTPPATGLdsopsenapoh arbviangl, aath yarigps braachedbytzapls; JTheraesh| ar v

envi ronnment i i f g#;@ﬁ;ﬁ i ok Cﬁ%ﬂ% i, b&@!

matter incl,%%ifeegreggﬁgéeﬂraqggae S,R:(ﬁc udi hlgﬁgilﬁ?gﬂéﬁ?lé i'ng é?av\%gg?%?ggtsgti C

and normal ¥¥hberoluedel sespentivel¥i ns ) nucleic acids, antibodies ) or the like
t

It is intended at. the.ij ion.shoul d | i-mi t ype of
matter being prg@gtsk&" F‘Wﬁﬁe{wa “@%"“‘%’f c@ﬁé foﬁ?ﬁdgﬁlcég‘%a%éfﬁtg%r%ﬁ(%&
fixative coFposwéli preser¢ed Mhek8tohe atthes 4 Ax@ivieiadd addifioday ufidbies ity ovenall
biological fluid, 1t is particularly useful, for preparing testing sanples
from uri ne QAWOsitien taspenetraie dhe lis Ihe prefasesd kefaag isacetpRe npst wi del y used
stain for visualization of cellular changes in cytology is the Papani col aou
staining procedure. This stain, which is used for both gynecol ogi c and
non- gynecol ogi c applications) is basically conposed of blue nuclear and
orange, red and green cytoplasm c counterstains. The nuclear stain
denonstrates the chromatic patterns associated with norrmal and abnor mal
cells, while the cytoplasmc stains help4o indicate cell origin. The
success of this procedure can be attributed to the ability to observe a
nungeqri@f1Eagtoigs i ncluding definition of nuclear detail arid cell
differentiation. This staining procedure also results in a multicolor
preparation that is very pleasing to the eye, possibly reducing eye strain.
It is intended that the invention should not be limted. by the type of
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mucol yti c agent and a nethod of using the sane foi renoving particul ate
matter from a quid and for transferring particulate matter, such a$ 5qgGl 2602
or bacterial or sanple, to a mcroscope slide. In conty,

currently avail abl teaberrde%t ods, the use of ngmbrane filtration pr ov“h%%ﬂém
met hod of depositing cells evenly over a mcroscope slide wish mniml -
overlap. This all Ov}fee‘ogﬁng%\@afhecgp&%&aﬁelﬁrbrate@l tRPEeIERE t1§§h@%ﬁ§ﬁ1b‘éff@&§ acy.
The porous medi um may then be pressed against a mcroscope slide to allow
par~at' e- mat t ényingi | Brstnrefarred eeating éspolysthylese glyeelt(BHG) ar Ganbwax | Thecoatingiss
aIIowsacyto ts; by tie
practitioner vm %ﬁlt%iﬁg‘gk% %gﬁgﬁégﬁz&-ﬂ~g‘?§algga{)§h§§gﬁgr deI ay due to
processi ng requi re‘rfer;io&yol Sauoic&s glgerdlyprventetheidtyingsofcbeipauring sample processing.
it-is- grefler e be-fi_~ced i pmedi at el ter bein eposi t ed on
the slide. elfﬁhﬁ%ﬂ FeRyKepdp flsaivesPuHan It o8 A ERRP A B PIGHIY, OB Higkk t he

cells to dry Hﬂi:“to‘f&' fixifg picRess BRd &:3164d laBlE SO WITEAd R thdBIROTRE pol?élrhe%'s)ﬂﬁerlﬁlls
artifacts can adversely affect the subsequent staining resul

exception is tetftatien be theeglide. Theprefestedpolyiol isiethiylene:glygdl-propplane glyeadr glyedrel,

Oy 15 Sy, L, RN gL

nchol ayer ofceHs nmay be fixed
directly on the cdl'lecstbsstinkes rdaets withi prouamenbgrcms td erdsstinit moleciiles &td produces
depositing a nonol | s, oa the c ection site ofbre

er of cel
cyt ol ogyr ol | r%‘b’r"?‘%’\%%ﬁﬁéjﬁ’&‘t 3’ otgin GRS IFVY, V&dé 2RO é‘BB‘QeﬁﬂijeWP‘p? RfREdS: ng a
sol ution contﬁgrd?bm @ar}ﬁdx)f'ﬁidstﬁlefﬁ?ﬂO%Ethﬂ&mO&mgéd &k Ao @amemgtf&%edtﬁth§
such as al cohol or acetone, a rnucolytic a t hrough the Cytol ogy
col l ection appmﬂam groups suck ppNHe anbNHwe areit h\/tarhecswraﬂglpbx washipginouaser.
arrangenent s Nan of the present in~dinmer~
whil e a pol yca&ﬁonatse E&n’graﬁaéql S ggﬁgdeﬁr%’% sul tabl e for use in the
cytol ogy coil ecti dl‘rreqnpfentdsmsﬂmkm arer abdebpdes) suckeas a2 €n; Cotlkaral poa Quis Cs

menbr anes are Iso ita ous nbra

13345 asanowseIeyiog SHGERJs0 ThE AEREE peeRpled SR H e Profs arm R <.
" suaunaads ~Oparhfgemalaehydp UrtetaldBD)de prapianaldehGde) lod bory feddetifds most it fefdly

a~~not ~d ~umedai d ao~ pa~ns ~CLi el nor~, ~ed a. ~e uo~~uanut auasaid aql -~o

spot pam pue sﬁﬁﬁﬁ@ﬂﬂﬁ%o aqy stsou~eip ~uai ~Ed al gEi | az pue ~ua~si suoo asou

~ucpl noid ~fq ~Sol-ple J&er@exﬁ'ﬂ&ﬁ@an&ﬁoﬁi@’ﬁ&efﬁeﬁﬂs 404 hed éi§;5£'r E%Jré%ﬁﬂdohca

panoi dtuc ~utplai~ "sllao ~o uot~el uasasd paousqua ag;

- sa. ~a0BOO pi ¥dehjliting pratainsaang nesiuanssaUPeIsnts|te distinish gelbéaﬁ@gzmaatmm dhal dnoa

~0 asn ag=  a %ﬁ\‘?’e‘&'&{é e\’xt’soa'rf*r' é@lé@%&ntcﬁt phd, Igblgax a-BWr'rf}% apgsa Ridapeact d

uoi ~B. ~edai d AUT 2
annbai you sa8@ andtPweea®dai d aql aoui s ai npaooid atp o-~ui pa~m)dzoow aqg
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aua~oauo sd - prwidesa redivm-fop ranspartation. plautp@cfenraiobmr i5risy @ welll knoon Guffed, S- m
Snioneur of |1 oGRS Wik OR B St a i poLeappast Pae & SaubeR o | on
sapi | s (EUOyi Bﬁ@lpith@yh@:‘lﬁopﬁﬂé?ﬂ%nld%@ ot RoriRaRMri) AdRtaflers The ﬁréﬁr?é‘ﬁssaa()i d

nucleoprotein precipitator is acetic acid, which acts also as a hemolytic agent to lyse red

blood cells. Typically, the acetic acid is present in a range frqm about 0.2% to about 2.0%

by volume. With the increase in concentration of acetic acid in the buffer, hemolysis

occurs. The preferred osmolarity maintainers are dextrose, typically in a range from about

0.1% to about 0.2% by weight, and sodium chloride, typically in a range from about 0.7%

to about 0.8% by weight.

A mucolytic agent is included in the fixative composition of the present invention

for use in preparing a particulate monolayer from mucoid specimens such as: sputum,



aq hem al dui es ; uai aed a ~etl 1 papua~m si ~lI 'sal du~es ~uayed al dt~I nrmo ~
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~n~ ~ ~ 8L1~L6600 Sfl 000~-90-CE WO 00/ %0813 15 EXAMPLES Exanple 1,

Fi xative Formul ation_ 15. AUG 2002 gd CT/ US99/ 14783 The follow ng fi xa} i ve
conposi t | on m@gonﬁma}ewebr WAEH 241286 FRIPECE riBE RS NBLRgT NA dBgREp dRgmples of 2 o

acet one; ﬁg@gﬁ[@%ﬁ% g«g ¥ GPtne RISk mv@m?on%él@dc“ﬁitﬂ%m A‘ﬁ?’] o gl ycerol;

0.02 %Nonlde ris Buffer anount s are _
appr oxi mat e pecrax:}éqtsagaesbrbyxhvnhumarboiﬁhembdmmomlxmqsmmestylsonynmnmvsla/smmsed in

conj unction a of .cytol ogy speci nen ratlo t echni ques or
devi ces, incmé}ﬁ%‘l‘f Pf%s sﬁqbé%glo 'ﬁ’%{gn QOPrppp e%‘fierg’ oxggal. é]@zgre? Irecs
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processing can occur. Water or other diluent is also used in an amount of about 80 to

about O percent by volume. Any suitable diluent that does not change the important

chemical and physical characteristics of the formulation may be used.

Tissues prepared for study using the fixative of the invention can be prepared for
histological study in any known conventional manner, such as through the use of paraffin,
sectioning equipment, staining, mounting on slides, or other common steps utilized prior to
microscopic or other examination. The present invention thus provides a safe, convenient
and effective fixative solution which can be utilized in the many known histological -
procedures that employ such solutions.

The present invention also includes devices and a composition comprising among
other things, a mucolytic agent and methods of using the same for collecting fluids, such as
biological, physiological, or environmental fluids, removing the desired matter from the
fluid, without centrifugation, and diagnosing and testing the matter. In a preferred
embodiment of the invention, particulate matter is collected on a collection site. In a most

preferred embodiment of the invention, the particulate matter is collected in a monolayer,

typically in a pre-determined spatial arrangement.
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a single patipaticdataphaster ppithetcplagtipn gie aeds strunturey Hat enbange the fleathrergh can
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in the collection chamber. Exemplary structures include but are not limited to a collection
chamber having a rotatable cover, or a portion of the cover that rotates; a cover or cover
portion that is moveable in relation to the collection container; and a tube or the like that -
extends into the collection container, said tube including one or more elements that mix the
specimen. The cover may also include a portion that fittingly engages a portion of the
cover in a liquid tight seal. The cover may also include 2 portion that fittingly engages a
portion of the cover in a liquid-tight but not fluid-tight seal. ' g

The compositions, devices, and methods of the present invention may be configured
into or used with a hand-held manual system or structure, a partially automated system or

structure, or a fully automated system or structure.
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claim 1 furthebrieeRRMmAieNth Be BikeinRAP EXeMbRAnPHEMs Ricfudé Bt are not limited to an
agitator, fins, brush, swab, broom, spatula, or the like. A preferred embodiment of the
invention includes a tube having a brush. An exemplary brush is disclosed in U.S. Patent
4,759,376 incorporated herein by reference.

As used herein, "sample" refers to any fluid in combination with solid matter, such
as particulate matter, and from which it may be desirable to collect the particulate
component from the sample for the purpose of establishing its identity or presence in the
sample. Typically, the fluid component of the sample will be a liquid. However, the fiuid
may also be air or gas. As an example, it may be desirable to determine the presence of -
cancer cells or certain proteins in the biological fluid, such as urine. In another example, it
may be desiral;le to evaluate the nature of contaminants, such as molecular contaminants,
in ultra-pure water used in the electronics industry. Other exemplary fluids include but are
not limited to body fluids, such as blood, spinal fluid, or amniotic fluid; bronchial lavage;
sputum; fine needle aspirates; ground water; industrial processing fluids; and electronic or
medical dialysis fluids, to identify just a few. Itis imendcg that the invention should not be
limited by the type of fluid being processed.

As used herein, particulate matter refers to any substance in a fluid which is capable

of collection and evaluation, preferably by cytological, hematological or microbiological
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A2 Ay A%\ieﬁgbﬁa\ an b%gugzg fo'?‘%h}e\ Il?io'%t?g'icAal fluid, it is particularly useful for preparing testing

samples from urine and its associated cells for Pap smears. 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-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 arid cell differentiation. This staining procedure also results in a
multicolor preparation that is very pleasing to the eye, possibly reducing eye strain.

It is intended that the invention should not be limited.by the type of matter being
processed. In a most preferred embodiment of the invention, the fluid is urine and
particulate matter is a cell.

The composition and method of the present invention also permits isolation and
collection of fresh cells and/or microorganisms from biological fluids to perform DNA
probe and chromosomal analysis once the cells are hemolyzed by, the proper buffer.

As used herein, adapted for communication, communicating, or similar termms refer
to any means, structures, or methods for establishing fluid flow through the system, as are
well known by practitioners in the art. Exemplary structures -are ;hown in the Figures of
the cited patents. For example, a conduit may have a connector adapted to receive or

connect to a mated connector on another conduit. As used herein, connector refers to any
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The porous medium may then be pressed against a2 microscope slide to allow

particutate-matter-collection as they werccollected
onto the slide. This allows a cytological'examination 1o be performed on the cells by the
practitioner without the interference-of the-peres-in-the-membrane or delay due to
processing requirements.

Since .celular detail is dependemonfoation; it is preferred that cells be-fixed
immediately after being deposited on the slide. Too long a delay between preparation and
fixation may expose the cells to-drying; which mmay bedetrimental to the cellutar structure.
Moreover, air drying artifacts can adversely affect the subsequent staining results. An
exception is when the cells are statmed-witlr Wright-Giemsa, where air drying-isosedas the
fixation step.

In any another embodiment of the-present invention;-the-monolayer of cells may. be
fixed directly on the collection site. This may be carried out by first depositing a '

rl

monolayer of ce}ls on the collection site of the cytology tollectiom apparatus as described
above and subsequently passing a solution containing a fixative composition comprising among other
things such as alcohol or acetone, a mucolytic agent, through the cytology collection apparatus.

It should be noted that various types of porous arrangements can ;)e used
interchangeably with that of the present embodiment. ‘While a polycarbonate membrane is
especially suitable for use in the cytology collectiomrapparatus-of t;e present invention,
other porous membranes are also suitable. Exemplary porous membranes are well known
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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 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
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 compositions and methods of the present invention are particularly suited for
preparing particulate matter, such as cytology, hematology and microbiology specimens, as

well as for preserving h.istology* specimens.
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S10%&' ()- !9 1o%3e32h( Jollowing/@xagiye @mp;&mpp was produced: 40% alcohol (methanol and

1S 109 ]& ()- ‘?’s%pgo%{%lf,) 2.§W.§%Sgoﬁye§1ﬁene 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.

The above fixative solution was used in conjunction with a variety of cytology
specimen preparation techniques or devices, including those disclosed in U.S. Patent
5,471,994; U.S. Patent 5,301,685; U.S. Serial Number (USSN) 08/905,833 filed 4 August
1997, USSN 08/963,873 filed 4 November 1997, USSN 09/042,005 filed 13 Marc 1998,
USSN 09/053,010 filed 1 April 1998, USSN 08/963,873; PCT/US98/16349; USSN
09/050,010; PCT/US98/17524; USSN 09/185,606 and PCT/US98/23222. The fixative
solution of Example 1 exhibits rapid penetration of tissues Wwith minimal amounts of

artifacts; staining of the thus fixed tissues displays excellent histologic and cytologic detail.

Example 2. Cytology Preparation

1. Specimen collection containers are half-filled with the fixative composition
of the instant invention. A specimen containing cells is placed into the container with the
fixative composition.

2. The cytology specimen is mixed vigorously with the fixative composition to
blend the specimen thoroughly with fixative.

3. If the cells of the cytology specimen are not dispersed, the specimen may be
homogenized. Homogenization may be performed using a mechanical fin rotated at
approximately 2,000 to 4,000 revolutions per minute (RPM), preferably at approximately
3,000 RPM. The fin at the bottom of the MonoGen™ Monoprep G performs this function.
Alternatively, a blender may be used at high speed for 5 to 10 secends or less. If flecks and
fine threads are visible in the specimen, it may be returned to the blender for an additional

~

10 to 15 seconds. Avoid excessive blending

4, The cells should be permitted to fix for at least 15 minutes prior to further

processing. Further processing includes methods well known to the art for the preparation
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Example 3 Cytology Preservation and Mucolytic Solution

The following fixative and mucolytic composition was produced: 40% alcohol
(methanol and isopropanol); 2.2% acetone; 1.8% polyethylene glycol (PEG); 0.7%
formaldehyde; 1% glycerol; 0.02% Nomnidet P40; and 54 % Tris Buffer (pH 7.4 - 7.8). All
amounts are approximate percentages by volume. DTT is added in the range of 0.2-0.5%
by grams. This solution is referred to as MonoLex™. The MonoLex™ solution is added
to the specimen in a ratio of 1:1. The specimen and mucolytic fixative solution are
vortexed for approximately 1 minute, then incubated for approximately 30 minutes before
« being vortexed again for approximately 1 minute. . Further processing includes methods
well known to the art for the preparation of a particulate monolayer and cell staining. A

variety of cytology preparative devices may be used, such as those listed in Example 1.

Example 4.
Since cellular detail is dependent on fixation, it is preferred that cells be fixed either

immediately after being deposited on the slide, such as for a cervical specimen, or prior to
preparation of the cell monolayer. Too long a delay between preparation and fixation may
expose the cells to drying, which may be detrimental to the cellular structure. Moreover,
air drying artifacts can adversely affect the subsequent staining results. An exception is
when the cells are stained with Wright-Giemsa Staiu, where air drying is used as the
fixation step. :

In an another embodiment of the present invention, the monolayer of cells may be
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, of the present invention,
through the cytology collection apparatus.

Included within the scope of the present invention is the producti;n of muitiple
specimens from a single patient sample. 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 developed, more slides may
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In describing the invention, reference has been made to a preferred embodiment and
illustl:ative advantages of the invention. Those skilled in the art, however, and familiar
with the instant disclosure of the subject invention, may recognize that numerous other
modifications, variations, and adaptations may be made without departing from the scope

of the invention as defined in the claims. ~
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the group consisting of Triton X-100, Nonidet P40, Igepal Ca-630, Tween?® 85, Tween®

80, and Tween® 65. -
7. The composition of claim 1 further comprising a buffer.
1
8. The composition of claim 7 wherein said buffer maintains the solution at a

pH between about 4 and about 7.

9. The composition of claim 7 wherein said buffer is selected from the group

4

consisting of Tris or phosphate buffered saline.

~

10.  The composition of claim 1 further comprising a macleoprotein precipitator

or a hemolytic agent.

11.  The composition of claim 1 further comprising an osmolarity maintainer.

1Q

AMENDED SHEET




‘bA410F&F 9 91 10%& ()- 910%& ()- 9f310%& ()- 9sYL0%-& () -

310% +' & () - 10F&F10F&F | [: A410F&F 91W6-& ()- 9f m0%-& ()- 9@0%& {5H-AU9d80!
10%& ()-m 9 10%& ()- 910%& ()-k|[: A10F&F 9  &Y10%+& ()- 9O#y#10%& ()-
#y#10%4 & ()- 9(10%& ()- 9 f10%& ()- 9 10%& ()-U |[: A410F&F 9310%& () -
9210%+& () - 95010%&' () 9Y s-10%& ()- 9+z#10%& ()-3 9*L10%& () -

-Normal " " Headi ng " Headi n 23] c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c"12" He pﬁgmwjnaon P@&aﬂwhm]rbsm TNEKERTALIIgBFEpitaleIeddi ng 93] ¢ A

"Default Par aph Font\.(2<)Fj P[ enq| qy(?B! *pt | mopgr st uvK 0! & +n1 135=@XAAA
BHBBBB$CHEMY %&%ﬁ%‘&kb}‘&?& 9& yz{|}~6Ti mes New RomanAri al Courier New'h Root
Ent r yWor dDocunent o I #$UR ()*+ -./0123456789:

<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] "_‘ abcdef ghi | I mopqr st uvwxyz{| } ~
13.  The composition of claim 11, wherein said osmolarity maintainer is selected

from the group consisting of dextrose and sodium chloride.

14. - The composition of claim 1, further comprising a solvent selected from the

group consisting of ethanol, isopropanol, methanol and water.

15.  The composition of claim-1, further comprising a ketone, wherein said

ketone is acetone or methy] ethyl ketone.

16.  The composition of claim 1, further comprising a cell coating substance

selected from the group consisting of polyethylene glycol (PEG) and Carbowax.

17.  The composition of claim 1 wherein said mucolytic agent is dithiothreito] or
acetylcysteine.

18.  The composition of claim 1, comprising an aldehyde concentration of about
0.2 t0 4.0% by volume, a glycerol concentration of about 0.5 10 about 2.0% by volume, and a

detergent concentration of abour 0.01 1o 0.05% by volume.

19.  The composition of claim 18 further comprising ethanol at a concentration of
about 35 to about 45% by volume, acetone at a concentration of about 2.0 to 3.0% by volume,

polyethylene glycol at a concentration of about 1.0 to 3.0% by volume, and a buffer.

20. A method for preserving a cytological, hematological, microbiological or
histological specimen comprising fixing said specimen with an efféctive amount of the

composition of any of claims 1-19.



