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5 bi ol ogi cal sanples. BACKGROUND OF THE | NVENTI ON

Medi cal diagnostic testing nethods are critica

screeni ng t 0oIPsA B ANICOE AZRRIAININGERR DUESSS

pat hol ogi cal conditions. Early detection pernmts the
identification of 10 such conditions at a stage when
successful treatment is nore |likely. Early treatnent
al so frequently involves | ess damaging or |ess

i nvasi ve treatnment nmeflFeERNIGAdFIEE:r eases t he i npact
on the patient. In addition to routine screening,

di agnastsiiventi@biclated tb fettb8s) altiSRE andcompesitiomtugefof in otaindng
applications, including biopsy analysis and
Meblidlissigpitde results of ongoing nedical treatnent.

1 e par%icularly useful tool in diagnostic testing
is the Papanicol aou staining process. This process
was first devel oped for the staining of gynecol ogica
speci nens, and hBick%ﬁoHﬁdbﬁWﬁﬁTﬁ&éN gkrease in the
fatality rate fromcervical cancer. apani col aou
staining . is _now used in diagnosing.a variet f

pat holglicekfiagmonth erisanetiala st itedngls frde ragy
and organs. 20 However, Papani col aou stajnjn Tjs,
SifteBen ofRe hajoBicn beonditiofra £ He SERPB PSRN 1 KERliteaoneot
ability of a technol ogist or machine to successfully
rwelicendpions iqstage sham puscessihsepment is mpeye dikely n Eprlyygeatment
spurious non-specific cytoplasmc staining, artifacts
salgHfregsentlyyinpieadass danaganglar tess invasiYef treakmeng metdhatiydd
nucl ear detail, hypochromatic staining and

hdeoenseh therimpact os thaipatieng. InSddition ta tofiinst ssreening, aliagnegtiqum
reduce the fraction of the 1 WD 2004/ 086945

REFng T8 s6d vkdvarietyanfpther agiplicitionsmchding\adpsp eesdysisgad
produce false staining patterns that interfere with
monitoring the results of ongoing medical treatment.

One particularly useful tool in diagnostic testing is the Papanicolaou staining
process. This process was first developed for the staining of gynecological
specimens, and has led to a dramatic decrease in the fatality rate from cervical cancer.
Papanicolaou staining is now used in diagnosing a variety of pathological conditions
from many different tissues and organs.

However, Papanicolaou staining is subject to artifacts that can adversely affect
the ability of a technologist or machine to successfully read a processed sample.
These artifacts include spurious non-specific cytoplasmic staining, artifacts such as
cytoplasmic cracking, cornflaking, smudged nuclear detail, hypochromatic staining

and hyperchromatic staining. Such artifacts, at a minimum, reduce the fraction of the



accurate diagnosis, and nmay render the sanple
unreadable. Difficulties in analyzing such sanples
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costs, delays in diagnosis and, nore inportantly,
potential msdiagnosis. 5 There is a need in the art
fsemplericivaad bp podietads e protuce fale siainingiatigme gt gterfere with
speci mens, and for conpositions and articles of
remouriite dtagnasisusel mdy endes thesample hogsdableSUNItRYieOn anplgzing
I NVENTI ON An i nproved nethod for treating a biol ogical
sacipsagnpldstidadaitoRapamneaso ingatient hfixisty aestrergingcogs slglaysin
provi ded. The net hod conprises incorporating a
didigabgentd, mioredaiporaiitly] potentihheisdiagriogisng process at any
of various steps. The nethod has been found to
advantrageqsisheedlieths 6 férhimprovedgrocdliires fdr stantih G dipgrosticc ed
duri ng Papani colaou staining. Also provided is a
E@Eﬂﬁl@nss hrd feﬁ@bngwsiﬁumna aftc s 05 Manulkfe tRE RAkIEDsuch methods.
SCRI PTI ON OF THE | NVENTI ON The inventors have
advant ageousl y di scovered that incorporation of a
detergent treatnment into a Papani col aou stai ning
procedure reduces gt R 06¢ V" tifacts to
whi ch the procedurse I'S suscg%l?ﬁg\@&qﬁ of a detergent
has been found to clear excess stain frq F‘eph
cyt oplAsmpgrved method &9rdepting aRjolpgicd sppple é"d@ apalitlifing
for 20 increased contrast and inproved ahility to
cAIRIRE PROEESS i RaPVIdgek dihe Hiethed GOBRI S PIROTaHRS bﬁﬁ?f&gﬁ;
Additionally, the renoval of excess stain fromthe
ciyeabpAng e &haytam@wroqe@f ah AN ofciaBeusstEPabl g Msthedhagdeet t
hyper chromasi a associ ated with abnormal it The term
"tPapbiniadvingigeoustyat dricn thepmoberss artifaqseprodicad during Reasnicolaou
test" and the like refer to a nodified or unnodified
Régiaing.cAlsa provitediisd sagplerstaed by sudhid prboce®s. WO 2004/ 086945
PCT/ US2004/ 009437 differentially stains cell nuclei
and cytoplasmin a sanple, for exanple a sanple
obt ai ned during a gynecol ogi cal screening exam nation

such as a papeneeEp DESORIFTESY OFgHEASIVENTIdNe ability
to distinguish the staining pattern, staining

The inventors have advantageously discovered that incorporation of a
detergent treatment into a Papanicolaou staining procedure reduces the occurrence of
artifacts to which the procedure is susceptible. Use of a detergent has been found to
clear excess stain from the cytoplasm of cells stained by this procedure, allowing for
increased contrast and improved ability to detect cellular, nuclear and chfomatin
morphology. Additionally, the removal of excess stain from the cytoplasm may lead

to an increased ability to detect hyperchromasia associated with abnormality.

EEINTS L N3

The term “Papanicolaou staining process,” “pap stain,” “pap test” and the like

refer to a modified or unmodified Papanicolaou staining procedure which
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intensity and the size and shape of the nucl eus and
cytoplasmof different cell types 5 within the sanple.

provi des dark stained nuclei and transparent
cytoplasns, which is particularly useful in detecting
atiffeemilly stins selivintchei andeyttdpilashnaiy @ sedpls Apéampprasgngled
by certain sanpling techniques including pap snears.
Abusaddl darihes pyrdeglegic saverinpeexatiratidtysuch as 2pap snear.
significant percentage of cells in 10 the sanple,

ot her vihs &:st REés crabastakty tadiytidpaish ceprditingipatch, sampiges
may be rendered wunusable, |eading to additiona
[ReEdiSeRE 1@ st 3he slapéof the iivkuie andakdptdsin @nuxif@ént cell types
Consequently, staining artifacts which reduce the
abitlih thé shple] $68PApabibladil $tfning bRicEs A8vapRbtRKI pdvids|dhk
in a sanple can dramatically 1npair the useful ness of

%t@?e&n&ﬁﬂnd tBhigafRbRoiahs! WHHER phAtRuBAY Lkl id Getecting

entiate between the staining pattern of 15 the

g‘#ﬁé@ﬁ? ARVt Mtlgﬁlrm\;\lﬁﬁgﬁro'vﬂ% BRe&tal N\ @mpRhE RPAREIRS

s or sanple area are unreadabl e, and can

gggﬁgggﬁac¥&gglasnjc stai ni ng thereby dim nishing the
transp ncy that is one of the primary advantages of

the p t j ok IRl .
i st | gtieER sp AR PR Pt R pigh L irborie ofcells n
the present i.nvention is describhed .i i4l
5 S Sfherit Glrer lecs SO TR S B St A e
limted to. the rticul ar et hodol.o spl utions . or
S redios doadiion geteRn B By e d et ABSev oy
apparatuses can, of coyrse, .vary. Jt i lso to.b
under &%‘6@“’?%@& Stﬁlﬂ’é‘glagi&l?ﬁt%‘ﬁ]in%gfdé%eébe ?Péﬁtg ?%éﬁs%en? e %P'ﬁ e
purpose of descri bing particuLaE enbaqdi nen onl
aiwining PRt oh el adapplel canfiematically ippalr (e ugeiitinesy P%as%aﬂ?t
invention. 3 WD 2004/ 086945 PCT/ US2004/ 009437 Use of
tRE. diriaers e rediopghoaility toghfforentiaie bepren therainipePict: %
references unless the context clearly dictates

othp avelgus end the gxtoplpen, can mefsees the pyresnidge af ¢cdls onsaplgrres
includes a plurality of sanples, reference to "a, .
dehich gremnteadatis, erfieean ancirasg @toplasmis stajpiap thereby diminishing the

transparency that is one of the primary advantages of the pap test, thus making it more

difficult to distinguish abnormal cells within the sample.

Before the present invention is described in further detail, it is to be
understood that this invention is not limited to the particular methodology, solutions
or apparatuses described, as such methods, solutions or apparatuses can, of course,
vary. It is also to be understood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended to limit the scope of the

present invention.
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detergents, reference to "a counterstain" includes a
plurality of counterstains, and the 5 |ike.

as "two," "three," etc., read on |arger nunbers of

t he same subject unless the context clearly dictates

ot her Wiss ef the Fipguter fomesi‘ad’s att,& anhébe” daclude phuralrefeeaices uakegs
"linked" are used interchangeably herein and enconpass
dhe entexbeeanly] dictatss othetwisec Thieso fom exanipda refeencedh fie sample”

| i nkage or conjugation unless the context clearly
dhcltides @ plundling bfasples \Mbfereacetor ‘adetergerit” umludesa plyralifyOof such
recited, it is to be understood that each intervening

| dateg@afs, efrdiRe totadom@etain” arludesa plntigodf colvatrsieimn, ahth ehe
recited upper and lower Iimts of that range is al so
S1xec iAlibigiahdlly, usdio §le6iFie Plurdl lr€fargnowks,tsiclesciiws, Ui bthesafete., read
bet ween such val ues. The upper and lower limts of

I areAHAGLER DS tHRASRE MR hesh enel cORte xARAY Qictitesd¥etwigde d
fromthe range, and each range where either, neither
or both limts are included is also engonpassed withi
the 19ermssuph o FomaREde ataghady nd Zﬁﬂiﬁgdiﬂg usgrofengeably
inherent |imts, for exanple where a conponent can be
preeesinand cagompastiiesshas el as Andirecticprerton attarboeht Brkagher o
the pH of an aqueous solution can range from1l to 14,
toenivgation ivaleasthe pontaxt elearhyedigipfesptherwvige| YWhegs arpersefgalues is
Wiere a value is explicitly recited, it is to be
updied.st is delbe braderstoaf] thascaghiérverarginigberelue rrndsaghdraction
guantity or anpunt as the recited value are al so
wtherénfbeteengloopeitedfuppdd andbowenlimits oighat range ay alsa spag Beally
based thereon. Were a conbination is disclosed, each
slidetsed) aloag with eath subrengel tetveret suabfvatubsit Tieoppemsad lover lisits
al so specifically disclosed and is within the scope
@if ahhengaaagritidependefiyrbeandaded in wheaclkadel frére tientngel antenatts
or groups of elenments are disclosed, conbinations
trigieSvieredditegth& e tbrbothaarits ardheludedin ylse kaovripassed within the
invention is disclosed as having a plurality of

ahicRAfiBR WHES a vakaBBhg8is@fssedas inhéknti Ve Hok exuniple Whére b
each alternative is excluded singly or in any

CRARBLRAL Ebe\Prdsbnt afta WAc&RAAODSERHD 0 RETH0S 20 AféLARARY of

the other alternatives are also hereby disclosed; nore
tah%auéaﬁgeso%ﬁﬂ%gﬁ ra@]%e B6m 1Y SNLHhAR ifhBRNIAHRs &8 GRcifically

excl'usions, and all conbi nations of el enents having

Hiklbsed. Where a value is explicitly recited, it is to be understood that values which
are about the same quantity or amount as the recited value are also within the scope of
the invention, as are ranges based thereon. Where a combination is disclosed, each
subcombination of the elements of that combination is also specifically disclosed and
is within the scope of the invention. Conversely, where different elements or groups
of elements are disclosed, combinations thereof are also disclosed. Where any

element of an invention is disclosed as having a plurality of alternatives, examples of

that invention in which each alternative is excluded singly or in any combination with

4
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the sane nmeaning as comonly understood by one of
ordinary skill in the art to which this invention

lth¢ othersalternafivels eregtisocheyebyndishlosks; mar thant aseiclementefign| ar
or equivalent to those described herein can be used
i inventien pandey¢ sehexclosiaisi ang atlicombigations efielements hayeng such
preferred nmethods and materials are now described. 10
Tdxelusiensaré bgthyodistldsedr "optional |l y" nmeans that the
subsequently described event or circunstance nay or
may n a ncI [R848 r vent
or Ci S} ?éirﬁffg g‘@ iR ]g e ex %%Qlc%sclt%h tﬁe ’ta%does
not

P STAI | t
i Cna T iedEm Rt gﬁmﬁ ‘i%ﬁ%%aﬁﬁ%%%ﬁmgggf(ﬁ?ﬁ"’ﬁy
tep, O il {
RS e APPSR BUsh BT BRT
L B&éﬁﬁé@%ﬁa%‘geaﬁb g posrced netehn
transparent cell cytoplasps which is particul ary
LB g sedan the wEACYies & tking of e eERIORS the Pretaried gredhadagnd: s
such as those obtained 20 froma pap snear. Prior to

codpeirn§ow dEephet col aou stai ni ng process, the sanple
must be fixed. Any fixation nmethod producing

sat i STty op@sidl e ‘mabnmy”mgs thdtth §Bdq¥erdly described
al coholic fixation is used wth pap staining, e.g. 95%

eL AL &%@aﬁ%%ﬁ@ anr%é/ono% Q%ur, Q‘h@ BRAALs inSinc@9Where the event

ethanol mrercial spray fixatives nmay

a&r%gcﬁﬁst%x%g gcau %n?s%gé}és%? Qfﬁ%ﬁ 1t%gy %2004/ 009437 A

aou stal nl ng process conpr ises a
henatoxylln stalnlng step in conbination with a netal
nordant to stain the chromatin of cells, and may be
done progressively or regressively. The chromatin
SR@iARICOQADSSBAININGt | cal portion of this test,

A Papanicolaou staining process comprises at least a hematoxylin staining
step, an Orange G cytoplasmic counterstaining step, and an Eosin Y-light green/fast
green counterstaining step. The process may incorporate a “bluing” step Pap
staining advantageously produces a sample with transparent cell cytoplasms which is
particulary useful for analysis of cells covering multiple layers such as those obtained
from a pap smear.

Prior to commencing a Papanicolaou staining process, the sample must be
fixed. Any fixation method producing satisfactory results may be used. Typically an

alcoholic fixation is used with pap staining, e.g. 95% ethanol, 100% methanol, 80%

propanol, or 95% ethanol/ether (1:1). Commercial spray fixatives may also be used.
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as the size, staining intensity and staining pattern
of the chromatin is a critical elenent Sin the

of henatoxylin may be used, including Harris's,

Gll's, Delafield' s, Ehrlich's or MNayer's henatoxylln
Subst iA ypies! Hapanitwiavatstainjhg progess ¢amainises aheamtaxyhin staining step
Thionin, Victoria Blue B, Azure B, etc. nmay also be

is edmbihticgiorith a wetrloseidye Itcystaitl e @mmtie of sellsyandgnayibeadne
and then differentiated wth an 10 agent (e.g.,
dirbgressivielglor regidssibelpl Tsnshrérhainstagiing 1@ criticad psitioy of thistest,
reduced to the desired level. This causes the

s A HiARYstaiaing intémits id staifing patietuel/thehpbreatinds s atitimihelement
pi nk/red. A "bluing" step may be used to reestablish

tih eheltinbl9si6 6f Mot Bgls AFitha e sangse. Amyofor oHhdnigoxaih may be
(e.g., Scott's tap water substitute, ammonia water,

listd)iindMdigpRAeata)s, Daefidd’y) Biglichtd ditNigRer’s Bémdexylin.
i ncorporated w thout a differentiation step. 15

MibtitHe € fof KERRb BTG LAY B RSt ThiDSin AV Rtokis Blud B, Azure B, etc.
Papani col aou staining to allow i dentification of the

vlgg})gébsoqugd types in the sanple, their norphol ogy and
their frequency. The cytoplasm c stains Orange G and

Eosin IFdon%r%Eésm@éé A é: 196@&ﬁalﬁ&?and%&r%ﬁff&gntia%d with an

alcoho noc hromatic stain that stains

eILt éggt Qﬂtj?%{;@n%ﬁ% W i %@gggg & PE?Jd%Eéd}o'ﬂ%

mat ure or

ets1lr’|erdI 1821, k’ﬁglg EéugesQﬁeo%ﬁlng g?lth.Io ] %ﬂ {er tg E‘&ﬁn‘&ﬁ

ons I'cuous ben used
of, ol t on, .kno
spe% o o o it oS R aﬁ"ﬁ?eo%?i e By eenc
- Li ght .G een/ Fas d tu f
oot SR kSR SRR S A e
C}een FCE nd Bi narck Br.own WO 2004/.086945
Sb e Gensspitiey é%vp‘feapmﬂ%wgéowtﬁ@@?&@%%@wv
EA 0, and EA65. Eaosin Y produces a pink color in
nucl edfiyltiple cytpplasmig qoynteseipingar pedam Eartan@dew SpRLE A o

mat ur e squanous cells. Light
identification of the various cell types in the sample, their morphology and their

frequency.

The cytoplasmic stains Orange G and Eosin Y -Light Green/Fast Green are
prepared in alcohol. Orange G is a monochromatic stain that stains cell cytoplasms
yellow or orange if keratin is present, allowing for the distinction of mature or
maturing keratin-producing malignant cells from the less conspicuous benign cells.
Orange G can be used in the form of a solution known in the art of cell staining, for
example as OG-6.

Traditionally, Eosin Y — Light Green/Fast Green is prepared as a mixture of

three stains, Eosin Y, Light Green SF and/or Fast Green FCF, and Bismarck Brown.

cells within the sanpl e. P@YSIeL0m9437
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Green SF Yell owi sh and Fast Green FCF produce a
bl ue/ green color in the cytoplasm of netabolically

cells and 5 columar cells. Bismarck Brown does not
produce a useabl e stainin% pattern in,pgp stainigg,
Abremplany mExtEREINgUARIENA 30, Fdr D eanddifdSoEoping” Rregyssta pink color
Substitutes for Light Geen SF Yellow sh nay al so be
us edcledi, giliafrad blog eadls amiyhe cyippleph afmperecsaiains selks Aaght
can also be a mxture of OG and Eosin Y - Light
GoreemPFYsHovasleand Fagtdbreeri FGF producesi biugl greengglonin e cyteplasm
use as a counterstain. 10 The al cohol in which these
oftnogtdbakicnlly activgphmbsshbignamarseely; eppamediate sguantoss tells ande
transparent cytoplasnms so useful in analyzing sanples
sdohinntatcdly. BivemaR&Baows dbaamuat prpdiee @ :iseabldamiming mydtsrnan pap

i ncorporated into the staining procedure as
afidning ahé tah beacladed in Ryrihtiahd aithehabiod. aSubstituee far & sghniiesen
transferring between aqueous and nonaqueous 15

SSH Vélioish mAPA 1eaised, elgl Pddt Gfeeh REFS Caiopiab@icRbomes ins can
the sanples can be cleared and nounted, as is known

| dlsolhe& raikfure HYU0E bhPPin PLAGEH @resyIBYGRen REUHiRY MRGinh
the sanples prior or subsequent to the Papani col aou

LR%EE WrSise AN oiAbRIagS can then be anal yzed manual |y
and/or by a suitable apparatus, for exanple an

aut ometedichiBIHH Rich BX& c@mplaﬁmmh%%mﬁgta%g%d OB RO
systens include Cytyc Corporation's 20 ThinPrep(r)

gﬁgg%rrgg;ré}{%gﬁ ; srﬁ@%)rls-géljgi?:agal ﬂ:?%gea “%%ﬁ%f?““?%% }g.li)animfou

1 SIO Cl S

ggaggpg System the Applied Imaging CytoVisionTM
ystem and the Veracel Verasys |Inmaging System A

vari et f.nodifications to the .Papani ol [ Qi
or ocodl P 1oy b SR b ot oip SBANAR SRt bb b D
X | e, tpe. rocess. may b noﬂj;%;d as 25 descri bed
T Sy e Wherpforg B e adteqiseant @t sggpo
g%%n 1,dé?92 an%.Feb h 7 WD 2004/01%69451 leared and
Jiofs> JRNGOGR'son dighe B2 PROSEELE PRSP, o fggeleared an
assi gned to Cytyc Corp. o0 incorporate the_ use, of
tTAQWHdnas is kno(\%//n i¥1 the art. Fzkc?ditil;onal procedures may be performed on the
samples prior or subsequent to the Papanicolaou procedure. The samples can then be
analyzed manually and/or by a suitable apparatus, for example an automated imaging
system. Exemplary automated imaging systems include Cytyc Corporation’s
ThinPrep® Imaging System, the TriPath FocalPoint™ Profiler, the ChromaVision
Acis® System, the CompuCyt iCyte Imaging System, the Applied Imaging
CytoVision™ System, and the Veracel Verasys Imaging System.
A variety of modifications to the Papanicolaou staining procedure may be

made, and are known in the art. For example, the process may be modified as

described in U.S. Pats. Nos. 5,168,066 and 6,348,325 (issued Dec. 1, 1992 and Feb.
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O her thiazin dyes and triaryl nethane dyes can be
used. THE SAMPLE 5 The portion of the sanple to be

that can be obtained froma living organismdirectly

or indirectly, includin g cells, tissue or fluid.

NGnROOR reprgtivabaapd assigned toieytysrasp-& o ipearpRTate fhegisgiof thionin.

urine, semen, mlk, sputum nucus, plueral f|UId

petheri thiagin dyes, anditesylimgthang djesicanchedisedes f | ui d, body

cavity washes, eye brushing, skin scrapings, a bucca

swab, a vaginal swab, a 10 pap snear, a rectal swab,

an aspirate, a needle biopsy, a section of tissue

obtefiavedEf or exanpl e by surgery or autopsy, plasns,

serum spinal fluid, lynmph fluid, the externa

Sgﬁlr telé)Illl}(r) ?f}rg‘r&f}} of {}]19 sefsnlé]lalg {o e a%gl%e%tcgﬁ ¥e aﬂﬂtogl%g Ios%gld
i.tro ce ture ﬁgnst

W%?réazrq)aycqnﬁng OB%H]SF{ gronw 1\fln%org%ms&;;1| 1rec Qf gge&g/ including
: h“%'n?%e:ysr t a&%ﬂg%@g %W%?%ﬂ%%?ﬂ?ﬁ'@&iﬁ%ﬁw@ i ve.
T

m%aﬁ%"ﬁc SRR SO RIS T IRGAR i, casiey B

npl e can al so be used which is used to, K determ ne
oY Rty gvaghesesye datshige. kinserpings adueral 1bs Jpeden seep: @
fal se positives (a positive_signal even in. the
2198 sMed, diecabftiabnal aspisate. & neprlle HaPsyapfRctien obigssus qhitaingd for
the sanple is provided for staining on a slide or
sixAnplaby ghrasyy or sutppsacRiasmiap peremasppbilidaiyaph fleidyiée external
slip, or other surface that is transparent to the
i sacretiens tof theghin, tgspirdtoinn intestinalasnd| gegitaringry\Wacts 0o s.G81634 5
PCT/ US2004/ 009437 THE DETERGENT Any detergent which
demest @dng, anddaoplss off it viracel cpltwelcanetdtuenis. i Typically the sample
Papani col aou staining procedure can be used. The
deilldegeap simearas Baoutimeyrobtuimed duriggalgyntorogcal examination or a
suitable to detectably reduce such artifacts. The
(e ¢ Sispe@eddf cahtainf@Ibnanal cells.

The sample can be a positive control sample which is known to contain
abnormal cells. A negative control sample can also be used which is used to
determine whether a given set of staining conditions produces false positives (a
positive signal even in the absence of abnormal cells in the sample).

Typically the sample is provided for staining on a slide or similar glass
surface, for example a vial, cover slip, or other surface that is transparent to the

incident light used for its analysis.

mat BCT/e$2004/009437
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5 such artifact can desirably be reduced at | east
about 10% 20% 30% 40% 50% 70% 90% 95% 98% or

herein. When used in inmaging systens which sel ect
certain areas of the slide ("fields of interest") to
BeederEy@@d based on any of a variety of paraneters as
is known in the art, the invention desirably

decr e aggdetelpentuiitiedetatablyadedeley arsiic s prahicdd diridg a( whi ch
are 10 falsely selected for analysis based on staining
daparfiatdon staltditig proaddutelvan belsedt Thadeterpdne is @ed mfantah@unt and
i magi ng systen) at |east about 10% 20% 30% 40%

5004 tinh®%0itaBR % dd&dably RE%euch@mtifcts Thspdrdbnhtaga st ldalene
percentage of useful fields selected for analysis. The

Aatiesra Rl cal@YsifaBlybe Redubdl £ leaGiabbRN0%, 26%] I0%,Q0%; 50%, 70%,
zwitterionic. Mxtures of detergents nay al 'so be

uRes 95%Xedvp benYreWyangsorsti F@%ﬁf@ﬁm&h laf 8dsefligedalefedil ol

ether 15 sul fates, alcohol sul fates, al kanol ani des,

alkat] usS¥f iRRBHE Systed vAScHPl e rta RARAO b ML glldéqt‘ﬂm&ed”ft s,
anlonlc detergents, betaine derivatives, cationic
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§ i m daz car bo ene
PP o L i e e}dgata%ﬁj# 5 %?We%ﬁt\ég% aP%\%Srlw
et her Brij PoI ethylene 2 cet et
Brij (?J'i‘\ gger(ggg|r%ﬁ¥3§én§) WICC@P?}PC %rtzixvép%/non I'ﬁlxzures of
Br Pol et h Iene 20 ¢ th ,. Br
7@{‘31(3962 yéqqg Eze%xpléglr%}qss§tq% g%/tjzrgentg %de alc<|) 0 eaier
2004/ 086945 PCT/ US2004/ 009437  Brij
(sPHtyDRIpekd yhlErs, alkpnslagudes) allgl ﬁ‘éf‘)“ateBraP]“{er‘)’“dFS’ amphoteric
(Pol yoxyet hyl ene 20 stearyl ether), Brij(r) 92
(detsigenieyaniony datsgents betgine deriyatiyes, qupxjue Flt;tetgqnts disulfonates,
(Pol yoxyet hyl ene 10 ol eyl ether? Brij(r) 98
(dedéaytheyesnb yulfonis a2l ethexpllatest dieahpls @Q’ﬁy{aﬁeﬂ ajlgihphenols,
(Pol yoxyet hyl ene 100
ethoxylated fatty acids, glycerol esters hydrotropes, lauryl sulfates, mono and
diglycerides, non-ionic detergents, phosphate esters, quaternary detergents, and
sorbitan derivatives.

Exemplary non-ionic detergents include BigCHAP(N,N-Bis[3-(D-
gluconamido)propyl]cholamide), Bis(polyethylene glycol bis[imidazoyl carbonyl]),
Brij® 30 (Polyoxyethylene 4 lauryl ether) Brij® 35 (Polyoxyethylene 23 lauryl ether),
Brij® 52 (Polyoxyethylene 2 cetyl ether), Brij® 56 (Polyoxyethylene 10 cetyl ether),

Brij® 58 (Polyoxyethylene 20 cetyl ether), Brij® 72 (Polyoxyethylene 2 stearyl ether),
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stearyl ether), Crenophor(r) EL (castor oil/ethylene
oxi de pol yether), Decaethylene 5 glycol nonododecyl

decanoyl - N- net hyl gl ucam de (MECA- 10),

n- octylglu003|de n- dodecyl gl ucgsi de, isotridecyl -
Fﬂmy (e (Rpjyaxpiethylgmol Ostdae )ef]per% Brij~ 78 (Polyoxyethylene 20 stearyl
N- Decan%yl - N- net hyl gl ucam ne, n- Decy | a-D

citheio Byij 0 Eplfexyebetepe Z@B&yl)ttm) B@py?'é(?@b{oemethylene 10 oleyl
n- Dodecanoyl - N- net hyl gl ucam de, n- Dodecyl

RN RS @elyoxyebyttae 20 olegk eThemg B J5108¢Polyptetheteny | &he
gl ycol nonodecyl 10 ether, Heptaethyl ene gl ycol

nsesant ethedderembplethBE. (castoi-leddauﬂgleyd oxXi® folyetiet)o Dechethylene
Hexaet hyl ene gl ycol nonododecyl ether, Hexaethyl ene

QQ]WDinoﬁﬁMO&b@l(aﬂapc)ﬁtarﬁylhlermethﬁﬁmiiﬁﬁcﬂby(mgb,yie&inoyl-N-
nonooct adecyl et her, Hexaethyl ene gl ycol

f’fﬁ&ﬁ’}l?ﬁxéaﬁxﬁ@@&\kE@Ah@i n-ochyd@pesideAr-&¥dcylglucoside, isotridecyl-
(Cctyl phenyl - pol yet hyl ene gl ycol ), Igepal (r) CA-210

¥ bigiheh 2 N-Dsa8 éN-filBﬁh \uc8infie] n-Ded r
(ﬁwémg%(%rg%olxygl?ﬁyl ene(5) 15 Phsgougctyl p%gﬁy)%leg?]hérg

I 1 mi -
A Rt i r e

Jﬁ 'Bﬁﬂbﬁlh ltgélgé Ih)Dodlegﬁ @‘% Ha)tom ﬁ%ﬁtaethylene glycol monodecyl
oxyet hyl ené(40) ronyl phenyl er | gepal (r)

9&@93%@5@%%%“8 %9%%%9%1;@%%&%8% %?n*&%%fadﬁy
O e 50 el By B e B sy e
w%%éﬂqu gqN_ogmt%C o'ctaﬁ g%ﬁ%gﬁg)%% gleﬁ%%l?édrll énonr)tetra(ilecyl ether,
derial ez gt {nhg}?i Pgllygtg%lf’“e SR fé%xe.aaec%\%@?ﬁ?'
gf) g@b@% ggg@%’c%g}éwp e aijeca\f& R pol%£y%%§fé¥é(§f‘e
Qctyl- (3- D | ucopyra Pent ene
esiRbsny! eberclecrab ﬁ@:ﬁég Y R Biletyp:
ther Pent aet hyl eng (IERH nonoheg[féicyl &2 el EZr
Fié?ﬁahe@fﬁyﬁ%ﬁ@bgaxy%yle% ﬁ@aaghrheexlwé}er) Teepal aE 0840 ne

ycol nonooct adecly 10 WO 2004/ 086945
Fé@qiywmwp%@)mw pbwb?ther}?émﬁe%P%@O@owélpylene(100)

nonoocty| ether, Polyethyl ene glycol gl yci dyl et her,
monylphény| ethes), dgepalSIDMLHE Kpo&yoxxethm\\eyb%@/ npyylptisaylhegher),

tridecyl ether, Pol yoxyethyl ene
Methyl-6-0-(N-heptylcarbamoyl)-a—D-glucopyranoside, Nonaethylene glycol
monododecyl ether, N-Nonanoyl-N-methylglucamine, Octaethylene glycol
monodecyl ether, Octaethylene glycol monododecyl ether, Octaethylene glycol
monohexadecyl ether, Octaethylene glycol monooctadecyl ether, Octaethylene glycol
monotetradecyl ether, Octyl-3-D-glucopyranoside, Pentaethylene glycol monodecyl
ether, Pentaethylene glycol monododecyl ether, Pentaethylene glycol monohexadecyl

ether, Pentaethylene glycol monohexyl ether, Pentaethylene glycol monooctadecyl
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100 stearate, Pol yoxyethylene 20 isohexadecyl ether,
Pol yoxyet hyl ene 20 ol eyl ether, Polyoxyethyl ene 40

8 stearate, 5 Polyoxyethylene bis(imdazolyl

car bonyl ), Pol yoxyet hyl ene 25 propyl ene gl ycol
settlm,rfaneethﬂapmgwwl m@penrl ptheo Polgethiiencaglyen Aighaidybetbyr;
Span(r) 40 (Sorbitan nonopalmtate), Span(r) 60
(Fsdyeltiylenn ghyoolasitee 3¥-at Rolyoxgeghyl€me) 1065d6{03b¢tb¢rt Roiyoxyethylene
tristearate), Span(r) 80 (Sorbitan nonool eate),
Sanfeaate8BolyGoethylean2q isolexadt@)etheT, ook pdthyilene20yldybether,
(i ncluding Types 15-S-5, 15-S-7, 15-S-9, 15-S-12,
IPahox3&hyléie-4, steifte] Polibxy@thylRe 30 stdftate NIy yethid¥ne 8 stearate,
(I mbentin-N63), TMN-3 (Pol yet hyl ene gl ycol

tHolyBRY Ny 1 Rrid(iniidRIy) carbdd\ly; Bol{d3gttiglehy 2 Eprepdéncadycol
trimethyl nonyl ether), TWMN-10 (Pol yet hyl ene gl ycol

tsidarid, RYpoAR) Bhar120g5drbitd MbfoliMtd), Spanfad (4rbitanCAM 2x)
Tet radecyl ,6-D- mal toside, Tetraethyl ene glycol

NRERPSMIates tS'B@rfD 601(8bibast MYhQRArat) YSpah® FPRENER E¥stearate),

et her, Tetraethyl ene glycol nonotetradecyl ether,

q Pafi? 50’ lSeRftal h%ﬁ&;lea{mn%ﬁ@xg (ﬁﬁmﬁiﬁ’m(’]l@atéjr'r FW'H?E}%/ form

ycol monododecyl ether, Triethylene gl'yco

?Sfé‘sy 5-85hey s 7 1459t fykqne; 95 %6 akp- HDLEPG/CNF@ NP-

ene gl'ycol “honot et radecyl Triton

g@ ]%é_40’|ﬁt){(gﬂ§&%m@%§]l T]\#N— (‘gg%yre y% %‘gcol Tﬁﬂlétﬂﬂgsayl ether),
Q@%ﬁiﬁﬁe{% S RO R Sl dla il o
e SRy eﬁ%ﬁ?ﬁ@%‘iﬂ' S R
o a8 i Beliline s Em%%%yétﬁ&eé sy B A odecy
;(@_tégg’fetr%t*&lgt%(g)&c&?g;@%%cg%}r@g{yy ﬁéﬂgxlﬁ@) g yco-lrmonodqegyl)ether,
i sooct yl phenyl ether), Tritaqn 405 redu

(Wl%e*‘ﬁé YR "é‘?f@(‘%’fyh eé*e%&rg?@@ffer 8 e%wonebmﬁﬁcyl ether,

Triton(r) X-45 (P txf/et hyl ene gl ycol 4-tert-octyl phenylg
ekricépyjene ghcelgngnopetyd etiers, Tagpthylene zb@mmotqtﬁ%d%?ﬁyethedrmmn

B L
21 (Pol yoxyet hyl enesor b| tan monol aurate), TWEEN(r)

101 (Polyoxyethylene branched nonylphenyl ether), Triton® QS -15, Triton QS-44
Triton® RW-75 (Polyethylene glycol 260 mono(hexadecyl/octadecyl) ether and 1-
Octadecanol), Triton® X-100 (Polyethylene glycol tert-octylphenyl ether), Triton® X-
102, Triton® X-15, Triton® X-151, Triton® X-200, Triton® X-207, Triton® X-114,
Triton® X-165, Triton® X-305, Triton® X-405 (polyoxyethylene(40) isooctylphenyl
ether), Triton® X-405 reduced (polyoxyethylene(40) isooctylcyclohexyl ether),
Triton® X-45 (Polyethylene glycol 4-tert-octylphenyl ether), Triton® X-705-70,

TWEEN® in any form (including TWEEN® 20 (Polyoxyethylenesorbitan

11
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(pol yoxyet hyl ene(20) sorbitan nonopal mtate), TWEEN(r)
60 (Pol yethyl ene glycol sorbitan nonostearate),

nonostearate), TWEEN(r) 65 (Pol yoxyethyl enesorbitan
Tristearate TVWEEN(r) 80 5 (Polyoxyethyl enesorbitan
PR e WERNEE Py Ve plshory 60 Hyneiawsis) SRV 40
nonool eate), and TWEEN(r) 85 (pWo%eth | ene( 20)
SBrlyPrysHyienp@P sertitan mopgpabrisgiey TWEEN™ 60 (Polyethylene glycol
(4-(1,1, 3,3-tetranet hyl butyl ) phenol polynmer wth
fortyiah engeKesraini T BEENE ) Polaethylnne alyeebosybitan moostearate)
a- D- gl ucopyr anosi de. Exenpl ary ani oni c detergents
iTlWEEHé 661iRo peieothylehesbibisam Eristeariho TWEENT 89, 10
Dehydrochol i c acid, Deoxycholic acid, D gitonin,

P glybxyetlyybmisorbitip NonBhlease) NYWESNE S| (Botiy vy ety Enbdehitan
Sodi um docusat e, Sodi um gl ycochenodeoxychol at e,
Ghyroolehw), iand AWEEN G 5y(pdgeoxthyivot(2e) sadiitn trioleate)), Tyloxapol
G ycolithocholic acid 3-sulfate disodium salt,

@y(t,0/3i 3-erahethylbutplgphdn@tpolyimee s/th formiitde BydeQyidl SEiEa05 aiEn-
Li t hi um dodecyl sulfate, Lugol (Iodine Potassium
[oliecl )3- DN ppesioside- Et hyl hexyl sul fate sodiumsalt),
15 Ni aproof 4 (7-Ethyl-2-nethyl-4-undecyl sulfate

sodi UBxsm@plady: an@iRid RN} iSRGt CHeHé RExycBblkydcs ICheRadR,
salts (including salts of 1-butanesulfonate,

Q?éh&@x@@l%ﬂic fa@iﬁ?b&xycﬁbﬁX aa@,qbilgft&ﬁﬂtlﬁgitold g@ﬁﬁ@ﬂ aau | fonat e,
1- decanesul fonat e, 1-dodecanesul fonate, 1-

NSiRfcARRBUL ARBEEN-okidd SPYdRRE84tu A 8b&ium glycochenodeoxycholate,
1- nonanesul fonate, 1 -propanesul fonate, and 2-

gﬁlgéﬂ%ﬁ&l%&ﬁg@h}tcgﬁsl%gfchoﬁé P&& 'Cﬂt{/o‘glﬂ"fzobfoli% qgiidlétguﬁg'!eltd ydium

odi um chol at €, um 20 deo ol ate, optiona

zsgfe’fséalwe(%ﬁ}%%}éﬁ&%&&@}g? gsgﬁ}éllh-ﬁawog/%%g?s&r%? ﬂitﬁ'imnod%ﬁwyl sulfate,

lumta at e,

Lt e

SO P CIRAYEeh £ B SR o B e
(SN WKL RN GRS RN
&ﬂ%%;%ﬂ%ni ,ongg,t lgégglyetsglfoingt%! i’l—ggcaéclsﬁyﬁl)nta{ei, ET%E)Q%LI%SM Ol’hia%.le[r}_
heptanesulfonate, 1-heptanesulfonate, 1-nonanesulfonate, 1-propanesulfonate, and 2-
bromoethanesulfonate, especially the sodium salts), Sodium cholate, Sodium
deoxycholate, optionally substituted Sodium dodecyl sulfate, Sodium octyl sulfate,
Sodium taurocholate, Sodium taurochenodeoxycholate, Sodium
taurohyodeoxycholate, Taurolithocholic acid 3-sulfate disodium salt,

Tauroursodeoxycholic acid sodium salt, Trizma® dodecyl sulfate, Ursodeoxycholic

acid. The anionic detergent can be provided in acid or salt form, or both.

12



wdBmezysedesdecyl! di met hyl anmoni um  br omi de,

10

15

20

25

Benzal koni um chl ori de, Benzyl di net hyl hexadecyl ammoni um
chloride, Benzyldi nethyltetradecyl ammoni um chl ori de,

Benzyl tri met hyl ammoni um t et rachl or oi odate, 5

Di met hyl di pct adecyl anmoni um br omi de, , ,
Dodec yHETRIPDGTATENER Jeiaieaeh g ds Adai timethylammonium bromide,
Dodecyl t.ri met hyl ammoni um br om de, ) .

EBFzRHesiuE SbIonth. HeTRYd T R e Bl asRmeRdum clioride.d' s
reagent T, Hexadecyl trinmethyl anmoni um brom de,
NBeuzyliimethyltetradecylammonium chloride, Benzyldodecyldimethylammonium
Pol yoxyet hyl ene(10)-N-tal | ow 1, 3- di am nopr opane,
Teremids nBengy bimethdemmanigm tardchierigdafe; et r adecyl ) ammoni um
brom de. 10 Exenplary zwitterionic detergents include
@W&Q\y@(ﬁoqt{@cﬁammgmpmdp@mpy,l Dedecylethyldimethylammonium bromide,
di met hyl ammoni o} - 1- pr opane- sul fonate), CHAPSO (3-{(3-
clhedeaytirtaindpyhdinmdrdnyide, itbyiinxadecy @ mpyigiomyienium bromide,
1- propane-sul fonate), 3-

(Gear's cHapet iy Herdenyitdinpthglammesiunt tioatide, NN, N’-

( Dodecyl di met hyl ammoni o) pr opanesul fonate, 3-(N, N 15

P oigixipsthytywe KXY WN-aitow i, Ddipmafopropsie, Therabeum brdNd®-and

Di net hyl oct adecyl amoni o) pr opanesul fonate, 3-(N, N

Di ireé thyl (tereidydy@ambndhtreparesul f onate, and 3- (N, N

Di net hyl pal m t yl anmoni o) pr opanesul fonate. The

det er %ehplbwwmnkm&egaﬁﬁm&rcmp@@vgﬁ@mlgmida {oBf)-
art. The detergent 20 can be synthesized or can ge
Qftah PR AR S bink YuldRiD), ANARIO @-¥ar i ety of vendors
(e. g.?l Si gm%rﬁch Cor p{.@,) St. Lo(aji {s/( MO, USA,
Wa%ﬁ&ﬂ%?ﬁ&ihﬁ&g%&%oni@?—ar 511699-' Iuﬁ?ogﬂeﬁéflif?ﬁténﬁ CHAPS

have been found pe particCularly u n “reduci ng

3[)%!;}fla%ﬁlygﬁﬁﬁ(glg))ggg%%ﬁghﬁg’%_st ai ning. A given

et €r gent “nmay or its ability to reduce

gthJc. fai etﬁ%arﬁéoﬁiﬂﬁgcgﬁgésﬁfd)r%, B-m‘i\l-a wash step in a

apanf col acu stain rocess, ich my be 13 WD

PRI RSP APHSARERE, 3- v N-

Dimethyloctadecylammonio)propanesulfonate, 3-(N,N-

Dimethyloctylammonio)propanesulfonate, and 3-(N,N-
Dimethylpalmitylammonio)propanesulfonate.

The detergent includes those known or discoverable in the art. The detergent
can be synthesized or can be obtained commercially from any of a variety of vendors
(e.g., Sigma-Aldrich Corp., St. Louis, MO, USA, www.sigmaaldrich.com).
Benzalkonium chloride and CHAPS have been found to be particularly useful in
reducing artifacts during Papanicolaou staining.

A given detergent may be tested for its ability to reduce artifacts by

incorporation into a wash step in a Papanicolaou staining process, which may be

13
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performed under conditions known to produce staining
artifacts. The sanple treated wth test detergent may

detergent treatnent, and agai nst a sanpl e processed

Wi th a benzal koni um chl ori de treatnent or other
pRgformedsundghgonditions kngwvide prodysitpining #rEfgise The sammlhigeated
artifacts. 5 Typically the anpbunt of detergent used
wWith teptedetoreenemay thep beigvabyatyd 0g9in Adample prasesserbwithondas of
the solution in which it is to be used, and nmay be at

| deteggent FeaimentgangeE94t agample processebBith a bergalipniom@hiyyide
0.1% 0.2% 0.5%or 1% or nore of the solution; the
alrqatment of oth¢repositiveeayirnk trastgenb knatyota rediios ssainingsgifacibhout
2.5%or less, about 2%or |ess, about 1% or |ess,
about TypBEetlpthe hmount ofithaerzerd ugdhwitl be esleast abwouti0.000 128/alup
or | ess, about 0.05% or |ess of the solution, or any
rtanmgeut d 0% hrezsolpsion evletdett wae he usedhaddedydregelebst about
treatment may be perfornmed at any pH which permts the
r@enISYd, 0100 tho, @OAIH,DAX1%6, BHU5YE 0 N0, 026k, Or5sebiyl %abf metel ofighe
the ability to analyze the sanple. Thus the detergent
tsolaibRhe aridunt bEthp eétér@éntachy ak aBRM Y, q2ltksd, abdut 235% 65 lebs,

6, 7, 8 9, 10, 11, 12, 13 or within any range or

- SAbBiENYE Or TefesRALTNRERSs, Aduk 0344 of 148 abblt@aton B fessMibdut 4.9%

be perforned at a pH of about 2 to about 10. The

ARUEE GBIt 00BYs H8edd D the Bb1uBSY 0PAy Hinde dr SublPAHRe M AREn.
stai ning process. For exanple, the detergent may be

used A QbtelelntiREMPRATREPHY P rid Bt Any PRBENYebditd e

hemat oxyl in stain, after the henatoxy??n st ain,

GRARLBE St afifabts Inpb H&tgg\ﬁglﬁu%fhegﬁné @t Eﬁﬁ% th E&M&mele.

solution, or conblne ange osin
L tai
PSSR EleS B PRI S0 0.0
; ' \ : e . _
1580 e oL SR Ao N el

t,he esent _inventi nd .25 are not intended to
Ibllg C{H’ Ye 35%8%8?%0“%5%3%P%t 1roegar ded as the invention.

Ef for tI%e He gregentlrrf'ay € uge%%dt'égysl?o?rﬁsm E g};agl%%l%gé étgi(r)lgl%?f;ocess.

For example, the detergent may be used prior to the hematoxylin stain, mixed with the
hematoxylin stain, after the hematoxylin stain, combined with a bluing solution, after
the bluing solution, or combined with the Orange G, Eosin Y — Light Green/Fast

Green or other counterstain solutions.

EXAMPLES

The following examples are set forth so as to provide those of ordinary skill in
the art with a complete description of how to make and use the present invention, and
are not intended to limit the scope of what is regarded as the invention. Efforts have
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been made to ensure accuracy with respect to nunbers
used (e.g., anounts, tenperature, etc.) but sone

for. Unless otherw se indicated, parts are parts by
wei ght, tenperature is degree centigrade and pressure
i lwemmady togagire apcwaeyptidh respechiochumibers wegdd e iBa bmounts
cormmercially 5 available. Exanple 1 Cytoplasmc
cempRatng, ¢tas bitcomd expsribentaberior wndsddyiagion shquiibesaveamted for.
slides processed under test Papani col aou staining
ddniehs bihervase iidicited; paredrh patss Hyoveighederoparafure iQdegree
cytoplasm c cracking, 4 different sanple pap snears
v itigradetaad peedsuresis iat@newveat@ogpheric, Andoahl hiteridaap k&amercially
fixed, allowed to dry for one day, and then stained
wivhilab®e. nodi fi ed Pap stain according to the procedure
bel ow. Steps: 1 Start Station 2 Test wash step 15 3 5
m n 50% Reagent al cohol 4 5 min Salt Solution (10%
NaCl in 50% al cohol) 5 5 mn Salt Solution (10% NaCl
ig%ﬁﬁf{ggl cohol 6 1 mn 95% Reagent alcohol 7 1 mn

o Reagent al cohol 20 8-22 1 min Nuclear stain (15
mn) 23 20 sec |sopropyl alcohol 24 20 sec |sopropyl
al cohélytopREmBUrrapking|ves feundyo beavearp wisible opgpap gmearslides
| sopropyl al cohol 25 27-34 1 mn Counterstain (mxture
qfrodessei gedeGteaniRhpamistl mourstesningr aditiohs. g test@retlandy fqr@edvicme
35 30 sec 100% Reagent al cohol
cytoplasmic cracking, 4 different sample pap smears were obtained, slides were made

from the samples, fixed, allowed to dry for one day, and then stained with a modified
Pap stain according to the procedure below:

Steps: 1 Start Station
2 Test wash step
3 5min 50% Reagent alcohol
4 5 min Salt Solution (10% NaCl in 50% alcohol)
5 5min Salt Solution (10% NaCl in 50% alcohol
6 1 min 95% Reagent alcohol
7 1 min 95% Reagent alcohol
8-22 1 min Nuclear stain (15 min)
23 20 sec Isopropyl alcohol
24 20 sec Isopropyl alcohol
25 30 sec Isopropyl alcohol
26 20 sec Isopropyl alcohol
27-34 1 min Counterstain (mixture of Orange G and eosin Fast Green/Light
Green) (8 min)

35 30 sec 100% Reagent alcohol

36 3 min Isopropyl alcohol

37 3 min Isopropy! alcohol

38 1 min Xylene

39 3min Xylene

40 End Xylene

Remove slides to final xylene
Coverslip manually using Permount

15
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36 3 mn Isopropyl alcohol 37 3 mn |sopropyl alcohol
30 38 1 mn Xylene 39 3 mn Xylene 40 End Xyl ene

woREnwss9sd i des to final xylene Coverslip nmanusElT/ys2004/009437
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15

20

usi ng Pernmount 35 15 WD 2004/ 086945 PCT/ US2004/ 009437
The four sanples produced cytoplasm c cracking and

wer e Slibpjfeus saaplesopredused gamasstie pracking @@t‘@rmwoted to test
conditions which mght reduce the artifact. Ten slides
vieash steps topslaleaing conviteans Whishmble reducy the arfifati Teredides were
m nute water washes as well as fifteen m nute washes
wprtpardadron® Gachsarhplet Bive afd3filte€o mpoute watsn asheslasigiladifteen
surfactant (3M 5 Corporation) were separately
peinherwmskksonitht FE 20 snrfakintd@M Coparaganand EGHTEsurfiehnt{gi
of these wash conditions was found to dramatically

r @stp@atidn) evesd separataly parforinfed oh tlaf ten dideofibmsnticsamplec RNeither
Ten additional slides were prepared from each of the

f sfuliess avagH @adidons waUbindad etniatcdllyrédues the e@iningstifact of
steps, including fifteen m nute washes in either FCL70
19 tdPlabmie Radkte®, Tween(r) 80 0.1 % pH 6.9, |gepal
CA-630 0.1 %pH 7.0, CHAPS 0.1 % pH 7.7, ZEPH RAN(r)

0.1 % wat er W|thn | cohol. step
bef oroe'l%f‘ ﬁ%dltl%f%iml%wafﬁpberﬁ’a@f‘ @f? S S%O@a%ﬂ?

sol ution step water wt h no 50% al cohol . st ep

pebissted torf@rtgea ftest vgaﬁhﬁ%ﬁm&wd&g faftrgn ﬁamg%\misf%m&lﬁh%w C170
steps. ZEPH RAN(r) (benzal koni um chl o

&bﬁ@ﬂ@%mv‘gﬁew@ 00dde rR &% tagral §1Ar30 qgﬁﬂib&l%ﬁ%m%
stai ning and reduced cytoplasm c cracki ng. CHAPS( r %

agd 7y IRANS OH % pH 712 wates watst gith ap f@Yorplagbelrsiap bgtore the

this concentration. The other treatnents at the
i saltiselati@vktep, water with no salt solution step, and water with no 50% alcohol step

before the salt solution step and no salt solution steps.

ZEPHIRAN® (benzalkonium chloride) dramatically reduced spurious blue
cytoplasmic staining and reduced cytoplasmic cracking. CHAPS® also reduced both
artifacts to a certain degree at this concentration. The other treatments at the indicated

concentrations had little effect on these staining artifacts.

Example 2
An example of a Papanicolaou staining protocol incorporating a detergent wash

step is given below:

Steps Reagent Time
1 [Distilled water 5 min
2 [Nuclearstain 5 min
3 [Distilled Water dH20/10 sec

16



concentrations had little effect on these staining

artifacts. Exanple 2 20 An exanpl e of a Papani col aou
WwWG2mi/ngaags pr ot ocol i ncorporating a detergent VEGSHUS®IEWI437

is given below Steps Reagent Tine 1 Distilled water
5mn 2 uclearstain 5 mn 3 Distilled Water dH2O 10

5ec 11605\*/‘99‘112@04/ 08p945 PCT/ USP004/ 009437 inse sol ution
1 Het(Fgerit ) 20 spe—BPfstifled water 30 sec 6
Bl uing ﬁ”ﬂn* spc—7Distill ed water 30 sec 8 50%
Reggemi“ & ‘(‘Saéelﬁol 3p-se?? %8 504 Reagent al cohol 30 sec
Fange G 1-mA+11+95%Reagent al cohol 15 sec 12 5%

Reﬁgt \t"ef¥ohol 15—se¥€$3—Al Solution 4 min 14 95%
Bagen “a! eohol——mn—15 95‘"{0 Reagent al cohol 1 mn
167 10 ‘fﬂéﬁﬁ’ent alcohth80-sec 17 100% Reagent
hl. . calhval cor 1 1.0N04 Daoanh
rl §”'S‘6%Reagemaﬁé‘oholl 60 % Reage bnt  al cohol 30 sec

9 95% Reagent alcohol 30 sec

10 [Orange G 1 min

11 [95% Reagent alcohol 15 sec

12 195% Reagent alcohol 15 sec

13 |EA Solution 4 min

14 [95% Reagent alcohol 1 min

15 195% Reagent alcohol 1 min

16 |100% Reagent alcohol 30 sec

17 {100% Reagent alcohol 30 sec

18 {100% Reagent alcohol 30 sec

19 [Xylene 1 min

20 [Xylene 3 min

21 [Xylene End

17



19 ylene 1 min 20 Xylene 3 min 21 Xylene End 17 WO
2004/ 086945 PCT/ US2004/ 009437 CLAIMS 1. A nethod of

woemionés a fi xed biol ogi cal sanpl e, conpri si RQT/US2004/009437

contacting the sanple with a hematoxylin stain; 5
contacting the sanple with an Orange G counterstain;
contacting the sanple with an Eosin Y- Light
Green/ Fast Green counterstain; contacting the sanple
with a detergent of a type 2RHAIMS an ampunt
sufficient to reduce a staining artlfact 10 2. The
met hod o t: tergent is .selected
fr orr}] t hehglﬁdgﬁ%d%fc]:sgaﬁm %ﬁjﬁ%b &S%Fﬁ %m SSPRBESIDg)| £ at es,
al cohol sul fates, al kanol am des, al kyl sul fonat es,
am ne oxFQl’é@tm&ﬂ‘phmelp mthdétma@eylhsstalm;m oni ¢
detergents, betaine derivatives, cationic detergents,

R L et e e

et hoxyl ated 15 fatty acids, glycerol esters
hydr ot r oméactmathp yampel Mthtasﬁpsmﬁn bighnQreediFadt yizedni des,

"non-ionic detergents, phosphate esters, quaternary

det er gentaynterstaig) sor bi t an derivatives. 3. The method
of claim1l, wherein the detergent is a nonionic

o 5 S A LD S B B o
Bi gCHAP D- I 1chol d
2 ST 8 G0 Slgenam o) propyi ] cholam de).

Brij(r) 30 (Polyoxyethyl ene 4 lauryl ether) Brij(r)

10 35 ZPol ybheymtthyd eindei@3, Wheteipilthe detergent is selected from the group

15

20

consisting of alcohol ether sulfates, alcohol sulfates, alkanolamides, alkyl
sulfonates, amine oxides, amphoteric detergents, anionic detergents,
betaine derivatives, cationic detergents, disulfonates, dodecylbenzene
sulfonic acid, ethoxylated alcohols, ethoxylated alkyl phenols, ethoxylated
fatty acids, glycerol esters hydrotropes, lauryl sulfates, mono and
diglycerides, non-ionic detergents, phosphate esters, quaternary detergents,

and sorbitan derivatives.
3. The method of claim 1, wherein the detergent is a nonionic detergent.

4. The method of claim 3, wherein the detergent is selected from the group
consisting of BigCHAP(N,N-Bis[3-(D-gluconamido)propyl]cholamide),
Bis(polyethylene glycol bis[imidazoy! carbonyl]), Brij® 30
(Polyoxyethylene 4 lauryl ether) Brij® 35 (Polyoxyethylene 23 lauryl

ether), Brij® 52 (Polyoxyethylene 2 cetyl ether), Brij® 56 (Polyoxyethylene

18



WOPID0A/W82404/ 009437 10 cetyl ether), Brij(r) S8T/US2004/009437

10

15

20

25

ether), Brij(r) 52 (Pol yoxyethylene 2 cetyl ether),
Brij(r) 56 (Polyoxyethylene 18 WO 2004/ 086945

(Pol yoxyet hyl ene 20 cetyl ether), Brij(r) 72

(Pol yoxyet hyl ene 2 stear ether), Brij(r) 76

( Pol yoxyktdeil ether) MJSﬁ&égQYOXY@hﬂeIFC)ZO ®hil piher), Brg® 72
(Pol yoxyet hyl ene 20 stearyl ether) Brij(r) 92

( Pol yoxy@ohgkysthylepe 3istyyl eshériByrij® B (Ho(yo)(y@l?ylene 10 stearyl
(Polyoxyethylene 10 ol eyl ether), 5 Brij(r

( Pol yox yeshen)y Beijie? R@otybeyethyénk 86 Stearpr éthety, Bri

(Pol yoxyet hyl ene 100 stearyl ether), Crennphor(r) EL

(cast or @blybesethylenn@ obeyl etberh BrifR0 h@o)yoxydiadartibylaheher),
gl ycol nonododecyl ether, octanoyl-Nnethyl gl ucam de

( MECA- 8)Briji®@8 amydxybthmeﬁm @)y ethsi) ol VBCARolibkyethylene 100
n-octyl gl ucosi de, n-dodecyl gl ucosi de,

i sot ri desiakyl poley)( Glehiphien® gl yesloebivethylene oliddRawRy), 10
N- net hyl gl ucam ne, n-Decyl a-D-glucopyranosi de, Decyl

(3-D nalbédaém @EmoflodeREty LnetYdetdioER ydtig 141G amiigke
n- Dodecyl a- Ei ¥os?ﬁe aﬁbdecgfn(syﬁﬁnaf?%%ldel

Hept aet hykrng-sg |d¥@dQBYlmﬂ@l¥@lﬁcamﬂehﬁfECAH¢%)f A’tHIRB8de,

gl ycol nonotetradecyl ether, n-Hexadecyl

mal t osi deqoddevigs E&Ydeeﬂ’s‘&n@éc\ﬁpﬁély(@@@QQ@éjﬁ%YeJthe?)tnh@Decanoyl-

Hexaet hyl ene glycol 15 nobnohexadecyl

Hexaet hy[gne, élb{%ﬂlmerm wﬁtoaﬁwbpﬁsﬁé%{dgg %éé@wm hyl ene

gl ycol nonot ecyl ether, |

( Cotyl p%?ﬁdywaﬂggg%ﬁ Blﬁf)d&ﬁﬁ Fl)%eny lgldcgﬁﬂﬁl rg-bl%g 1 %— -)

(pol yoxye ene i sooct

EtgAﬁ E rglo ( §x§9101|t(%g< F@ fg)s(%}aél %){%gl‘ﬁ/o 1 y ﬁ%ﬁ&% nodecyl
no nyI ?C)h e‘ﬁ qrp@?q%agg])y%gé éé’ﬁ%ﬁ IIC%Q)PG%@ %e%her n- exa })l B-D-
b 980 THbIE eﬁgé?ﬁ@ﬂ"éﬁeg%&%gfeﬂgﬁ%%? hithon HEFREyjend ayeol

L? ﬁgral) (r) $a7ocy(l)£€n ¥Ig))<( et ype¥1<|e f}g llSQPooctac{éc{/]l ltl%:henyl

Hexaethylene glycol monotetradecyl ether, Igepal CA-630 (Octylphenyl-
polyethylene glycol), Igepal® CA-210 (polyoxyethylene(2) isooctylphenyl
ether), Igepal® CA-520 (polyoxyethylene(5) isooctylphenyl ether), Igepal®
CO-630 (polyoxyethylene(9)nonylphenyl ether), Igepal® CO-720
(polyoxyethylene(12) nonylphenyl ether), Igepal® CO-890
(polyoxyethylene(40) nonylphenyl ether), Igepal® C0-990
(polyoxyethylene(100) nonylphenyl ether), Igepal® DM-970
(polyoxyethylene(150) dinonylphenyl ether), Methyl-6-O-(N-
heptylcarbamoyl)-a-D-glucopyranoside, Nonaethylene glycol

monododecyl ether, N-Nonanoyl-N-methylglucamine, Octaethylene glycol
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hept yl car banoyl ) - a- D- gl ucopyr anosi de, Nonaet hyl ene
gl ycol 25 nonododecyl ether,

wO Mokossasoy| - N- net hyl gl ucam ne, Cct aet hyl ene ghgDD$2004@9437

10

15

20

25

WO 2004/ 086945 PCT/ US2004/ 009437 nonodecyl et her,
Cct aet hyx'n@ﬁ%e%’lﬁglg{/ ld@B@ﬁgQﬁ@%%éol %oﬁ&fodegi 'é@g B?é 268§lene

e AN
nonot et ?%g %ﬂo‘%ﬁﬁgd%ylﬁ I%J% @E%F g@é@??%ﬁ’ epdgy! ether,
Pent aet hyl.e %ﬁd ngl oqgrea%gpgn ?&,Qr? Wgﬁ_iﬁ_g]]ﬂ I a% 084e,

gl ycol nbnho ae

et ES'P?XE@#%@ b? 2&8015’%?58 ?cyﬂ%heaﬂﬁﬁnﬁa@&e e merododecy
ol yool QT S%n%v?ﬁy%af HFol p{»eafés?weqa@r Bevirngyealy

1, Pol yoxyet hyl ene O tr dec et her

Pol yoxy e@ﬂeﬂh@%e 2l %%Mfr@ g 31981 vw&&aﬂwhﬁaﬂzo

i sohexadec ether, 10 Poly | ene. 20 ol eyl et her,
Pol yoxyek e@w@naslyg?léaqna%yl ¥*}§&|P§/9&s‘e§ba{eﬁ9 Bl diglycidyl
stearate, Pol yoxyethylene 8 stearate, Polyoxyethyl ene
bi s(i ni dehe) Wye@aﬂ%r&}a{cyl ethss IVYréx%YWFt@Wéan}/

gl ycol stearate, onin, Span(r) 20 I(z‘Sor bi tan

monol aur Balggxyethylang ¥(§) snﬂ@raeesé?pbpwﬂlylm © prahetiadesybyther,
Span(r) 60 (Sorbitan nonostearate), Span(r) 65

( Sor bi t aPplgd&ytthylsnel @l@)é)eﬁhets@‘alybxwyéesg ¥ istearate,

nonool eate), Span(r) 85 (Sorbitan trioleate), a

Ter gi t ol Poljledtyethglens 50 stGrdde, Palyonwitigdene Bestaarutd, Rplyexyeethylene
gl ycol nonodecyl ether, Tetraethylene glycol
nonododekiylimehiudyl carbenyl g @blyykyerylak 26 ptopylene glycol stearate,
nonot et r adecyl ether, Triethylene glycol nonodecyl

et her, Tsdpehinysen® 20 @cylﬁmin nionohd e, SpanB4hSorbitan

Tri et hyI ene gl ycol nonohexadecyl ether, 20 Triethyl ene

gl ycol npbesspainyitatdt$pan% 60 (Somifay hﬁmsst@kate)pspan 65 (Sorbitan
nonot et radecyl ether, Triton(r) CF-21, Triton(r)

CF-32, TiisteRReS,SSpRR S0 Sorbithis ABhSNcald-SHan® 87, (sotmﬁ fifoleate),

GR-5M Triton( r) N- 101 (Pol yoxyet hyl ene branched

nonyl phepiyligitol, Tetradecyl-B-D-maltoside, Tetracthylene glycol monodecyl
ether, Tetraethylene glycol monododecyl ether, Tetraethylene glycol
monotetradecyl ether, Triethylene glycol monodecy! ether, Triethylene
glycol monododecyl ether, Triethylene glycol monohexadecy! ether,
Triethylene glycol monooctyl ether, Triethylene glycol monotetradecyl
ether, Triton® CF-21, Triton® CF-32, Triton® DF-12, Triton® DF-16,
Triton® GR-5M, Triton® N-101 (Polyoxyethylene branched nonylphenyl
ether), Triton® QS-15, Triton® QS-44, Triton® RW-75 (Polyethylene
glycol 260 mono(hexadecyl/octadecyl) ether and 1-Octadecanol), Triton®

X-100 (Polyethylene glycol tert-octylphenyl ether), Triton® X-102,
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ether), Triton(r) QS 15, Triton(r) QS-44, Triton(r)
RW 75 (Pol yet hyl ene glycol 260

wonuniamgévaxadecyl / oct adecyl ) ether and 1- Oct aderanwk}004/009437

10

15

20

25

Triton(r) 25 X-100 (Pol yet hyl ene gl ycol

20047 056THEN PN PUEIBD 4T o0 IR R Rpg e on® X-
Triton sy TgRasias BRbh xins ey KiaB3 oy ol @fenc(s0)
ether) . nerpmers o BPRG D8 Ft4 shfSRRIIARE,)
TN I TANAT 0 S

Triton(r) X-705-70, TWEEN(r) 20

( Pol yoxy@ﬂﬂpheeﬂeeé&ﬁr)@?v@ﬁw%o%%r@ﬂ{w 2NEEN(T) 21

( Pol yoxyet hyl enesor bi t an nonol aur at e ﬁNg\AEEN( r) 40

( pol yoxy@PleM@ﬁé'éezmor@@ﬂmqﬂahu%JﬁM% tale), TWEEN(r)
60 (Pol yethyl ene glycol sorbitan nonostegarate),

TVEEN( r ) (Pelyoxyeghivjenesoybitanenonglpurgte).IOVEENr B0t an

monost earate), TWEEN(r) 65 (Pol yoxyethyl enesorbitan

Tri st ear @obpxycThMEBREP) soBtap Pesingpatmiate)y TBHERDT 6 ¢ an
nonool eate), TWEEN(r) 81 (Pol yoxyethyl enesor bitan
nmonool eatPelyethMEENyc)l s@bitan potogeamytsd, W BENT 80YPolyethylene
sorbitan trioleate), Tyloxapol (4-(1,1,3, 3-

t et r anet fyd¢dsérpignahemnsicarpie), IVEEENT 65 (Fotyompd thdénesebidand
oxirane), and n 15 Undecyl O D gl ucopyranoside. 5. The
met hod ofrigdagdten, TWRENS88i (Pollybrgyethglenesgehitan idnadleae) oni c
detergent. 6. The nethod of claim5, wherein the

det er gentWEENSed1qP6196k e hohésDbitah MaRoolem)STWEENS 85f
Chenodeoxychol i c acid, Cholic acid, Dehydrocholic

aci d, 8 MW l1éhe@0) $brbilah Gid1€und)TTy16k@bL (@ IBIB-N,
N, N- Di rre[?hg/sll odglc]:yl grr% ne 20 N-oxi de, Sodi um docusat e,

Sodi um QJeM%&HﬂMWM&g@b%?witﬁf&ﬁﬁﬁf@ﬁ’}de%md 8kikdhe), and n-

d ycodeoxycholic acid ycolithocholic acid 3-sulfate
di sodi u MJndecyl B-D-glucopyranoside.

5. The method of claim 1, wherein the detergent is an anionic detergent.

6. The method of claim 5, wherein the detergent is selected from the group
consisting of Chenodeoxycholic acid, Cholic acid, Dehydrocholic acid,
Deoxycholic acid, Digitonin, Digitoxigenin, N,N-Dimethyldodecylamine
N-oxide, Sodium docusate, Sodium glycochenodeoxycholate, Glycocholic
acid, Glycodeoxycholic acid, Glycolithocholic acid 3-sulfate disodium
salt, Glycolithocholic acid ethyl ester, N-Lauroylsarcosine, Lithium
dodecyl sulfate, Lugol (Iodine Potassium Iodide), Niaproof (2-Ethylhexyl
sulfate sodium salt), Niaproof 4 (7-Ethyl-2-methyl-4-undecyl sulfate
sodium salt), optionally substituted alkylsulfonate salts (including salts of
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WO @éoaasaeyas Pot assi um | odi de) ,

10

15

20

salt, dycolithocholic acid ethyl ester,

N- Laur oyl sarcosi ne, Lithium dodecyl sulfate, Lugol
Ni aproof (2-Et hyl hexryk2004/009437
sul fate sodiumsalt), N aproof 4 ,

7- Et hyl ; 2- met hwl - 4- un f [ I
((th i ongl }'3%/“%}3 S{s}l?? abet %’qag]%élbﬁogaﬁ%’fh %azlte %ﬁfggﬁ?g i |t§%ls{ij%ﬂnﬁtg€:’
sal t f,o .21 2004/ 945 PCT/ 04/ 009437
17 but anck{PBRAIE S AP AI TR 6T MERMLREEr binat e,
1 -Cctangsul f t 1-d I t
L it Ak, AR TR PiRkatoper ma2
hept anesul f on nonanes

te, 1- | f onat e, .
1- pr opan‘é‘Q’EPP?tgﬂﬁf‘E&métﬁoesﬁe-c‘ 6‘?’?0385?'}5\%@% Sk gholate,
especi ally the sodium salts), Sodi umchol aj e, di um
deoxychoPdgiun degyyehalpis. optiang %f‘fiﬁﬁ?"@aq Smﬂ%ﬁwgé’s fe,
sul fate, Sodium octyl sul fate, Sodi um taurochol ate,
Sodi um ¥ estehifabxSAdHEr BEochadye; Sepivm
t aur ohyodeoxychol ate, Taurolithocholic _acid 3-sulfate
di sodi untasmFhenodupyydglatss dedivy cHErhyedegry dhokse Tarrihpgholic
Trizma(r) dodecyl sulfate, Ursodeoxycholic acid, a
salt of apid/3-sHatedsodivmeplt, Tanrayrsedepxychslicagid sopamesit,
7. The method of claim1l1l, wherein the detergent is a
cat i oni cTuzmasrdgdenty] sfateTHesodesxpidholio fcid|asaliofanytheree; #nd
the detergent is selected fromthe group consisting
of Al kyl arrdcnddflapy dwereofii um br omi de, Benzal koni um
chloride, Benzyl di nmet hyl hexadecyl anmoni um chl ori de,

15 ?e nzy dei r{{%?&/ (I)ftcﬁatuﬁuald &ﬁggeﬁ%%%ezgggggla%ﬁ&ﬁc detergent.

Benzyl dodetcy net hyl anmoni u

Benzyl tri met hyl ammoni um tetrachl or oi odat e,

Di m8t hy| Theontthotbafydlampwhermnisheodritagent is selected from the group

Dodecyl et hyl di met hyl anmmoni um br om de,

Dodecy! t ¢dnsigtirgydfaythydtiimethyldmiroonige bromide, Benzalkonium chloride,

Et hyl hexadecyl di net hyl ammoni um brom de, Grard's

reagent Benzg@inrakghkaaydcylammmintuyd ehitorialej um br oni de,

N, N , N - Pol yoxyet hyl ene(10) - N-
Benzyldimethyltetradecylammonium chloride,
Benzyldodecyldimethylammonium bromide, Benzyltrimethylammonium
tetrachloroiodate, Dimethyldioctadecylammonium bromide,
Dodecylethyldimethylammonium bromide, Dodecyltrimethylammonium
bromide, Ethylhexadecyldimethylammonium bromide, Girard's reagent T,
Hexadecyltrimethylammonium bromide, N,N’,N’-Polyoxyethylene(10)-N-

tallow-1,3-diaminopropane, Thonzonium bromide, and

Trimethyl(tetradecyl)Jammonium bromide.
9. The method of claim 8, wherein the detergent is benzalkonium chloride.

10.  The method of claim 1, wherein the detergent is a zwitterionic detergent.
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WO odo4oB@isn 8, wherein the detergent
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tal |l ow 1, 3-di am nopr opane, Thonzoni um brom de, and
Trimet hyl (tetradecyl )amoni um brom de. 9. The net hod

chloride. 10. The nethod of claim1, wherein the

det er ge IS i tterhani ¢ .deter .

200 'osg@_}fé“?ﬁ%’f’/z%%ﬂg&? 8‘8‘@23%’? e st rom e ey
g‘ 8 ’n s Y\Qte r%bgétﬁn%eﬂ’sg@ n {t(3 -Icl§olasn(1§i|dg}g:r%§yq)-(fii{'n%myia%em rio(i Up
ERIER RN R
o B O ) QR T )2 o
(Decyl di et hyl ammoni o) pr.opanesul f onate, 3-

( Dodecy| QerBimAthyARIPOBY BBy st L Fohat e, 3- (N, N-
Di net hyl nyri st yl anmoni o) propanesul fonate, 3-(N, N-
Di met hyl (%@w PERHREHIOBIH SRR ONa S RN~ 3- (N, N-

Di met hyl oct yl anmoni o) pr opanesul fonate, and 3-(N, N- 10
Di net hy| Banathipymsiionmeyelnspansstiorgna®N-12.  The

nmet hod of claim 11, wherein the detergent is CHAPS.

13. The hmetlydoctadeeylammemnio)pyparesilfpratend e of
detergents are used. 14. The nethod of claim1,

wher ei n Phestigdenttleningnielprpandseldonate; #ind héV.Net er gent
prior to the hematoxylin stain. 15 15. The met hod of
cl ai m 1, Dinketirydpabmitylemohenie)pgepanesuormtmbi ned with t he
hemat oxylin stain. 16. The nethod of claim1, wherein

the.sa e 1S,C Gt ' . fter the
ot oxy eSS A3 el Mt RER AL B ERArs?!
conprising contacting the sanple with the 20

det ¢3.genThd methahdficlemilowhekinh naixtoreofigtesgshistareorsed.

14.  The method of claim 1, wherein the sample is contacted with the detergent

prior to the hematoxylin stain.

15.  The method of claim 1, wherein the detergent is combined with the

hematoxylin stain.

16. The method of claim 1, wherein the sample is contacted with the detergent

after the hematoxylin stain.

17.  The method of claim 1, comprising contacting the sample with the

detergent in combination with a bluing solution.

18.  The method of claim 1, wherein the sample is contacted with the detergent

prior to the Orange G counterstain.
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18. The nmethod of claim1l, wherein the sanple is
contacted with the detergent prior to the Orange G

WO gowas@sst ai n. 23 WO 2004/ 086945 PCT/ US2004/ OBOHBSF2004@9437
The nethod of claim 1, wherein the sanple is contacted

Wi t hot heTREhEehEEH claif 1, el thd Sink8Sik Bonlactdd Wi
G een/ Fast G een counterst6ai n. 28& Theonrr%ct o‘glla%?wgftgrlg%lt

1, wher epiortibighe %%EHE he rliht @?&mgtﬁﬂe%&gi&g%@ etergent

in combination with a counterstain.

met hod

of claim20, wherein the counterstain is Oange G 22.
The 2fret hbbe Bethed of im0, wibreindhaqsatriple is centacendstidi the atergent
Eosin Y- Light Geen/Fast Geen. 23. The nethod of

cl ai m 1, iIngR@baiation tigh areeuntedstdis. aut omat ed. 24.. The

met hod of claim1l, wherein the nmethod is perforned

mangal | y t .
san%?b igh%%ﬁﬁg%?; mﬁ?hpgﬂggggter én

Cclof’il]lxtg?s%ini ?arn%é: & he
g I'n a“sol ution

at a concentration of at |east about 0.0001 % and |ess
t ha2. abblpmathod eficlaim@0swhantin the.co@Berstiimgs Bexit ¥el Light
claim 25, wherein the detergent is at |east about 0.0

1% of

t Geeew/BhGragn. 15 27. The net hod of cl ai m 25,

wherein the detergent is at |east about 0.1% of the

solytio
detg%ge

IS AT UOREEHT,

'S a soFUtion. 29.

The nmethod of claim 1, wherein the detergent is |ess
t ha’d.abolhe mMéhaf oftchém 120haeih tie roethod3i® perforfriest @chnually.
bi ol ogi cal sanpl e having a reduced | evel of a staining

10 artb

26.

27.

28.

29.

30.

Aact esn%tggd orein g a\%g %gl?énsg%})%ells L%tgcge%a\;&i%dthgm det:tgrgent

hena%oxy In,

ange

in a solution at a concentration of at least about 0.0001% and less than

about 10% of the solution.

The method of claim 25, wherein the detergent is at least about 0.01% of

the solution.

The method of claim 25, wherein the detergent is at least about 0.1% of the

solution.

The method of claim 25, wherein the detergent is at least about 0.5% of the

solution.

The method of claim 1, wherein the detergent is less than about 1% of the

solution.

A fixed biological sample having a reduced level of a staining artifact, said

sample comprising cells treated with hematoxylin, Orange G and Eosin Y-
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24 WD 2004/ 086945 PCT/ US2004/ 009437 Light G een/ Fast
Green, wherein the sanple has been contacted with a

WO iet/esqgent that reduced the anmount of a stai NPEIUS2004/009437

artifact in the sanple. 31. Use of a detergent for the
reduct i opoRf Géeﬁ%‘t Brd3d, \Qﬁgrélflﬁfé axln eBhad betf Jontacted w1t}ba

bi ol ogi caI sanpl e stai ned ni col:) aou stail ni
process. déergélt that reduced the amount of a stamlng artifact in the sample.

31.  Use of a detergent for the reduction of a staining artifact in a fixed

biological sample stained by a Papanicolaou staining process.
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