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LICUID AND SOLI D COMPONENTS OF A SAMPLE FOR USE | N ASSAY METHODS *G)0002*
Field O The Invention The present invention relates to the field of sanple
collection and delivery for use in various testing or assay nethods.
Background O The Invention The following is a discussion of the rel evant
art, none of which is admtted to be prior art to t Iains. uU. S
Pat ent S, 709, 838 descri bes a sanpling deV|ce t hat mnmwmm naterial
and then deliver the collected sanple t0 a test kit sanp e devi ce
consists of a spatula and a handle. The sgatula portion "B be separ at ed
fromthe handle so that it can be i est container. The device is
i ndicated to be useful for both dry partlculate sanpl es and naterials
di ssolved in a : ) e, for
henmogl obin fro ﬂEﬁ?@ i ' S, o) NG 160, - The device
contains a fiberous budlAe SANELE  USH 13 tASEE DS therefore
henogl obi n from st ool sanpl es of varyi ng consi stency whi | e not W‘ﬂmmﬂmﬂmm
solid material to the analytical test. The device nust be place mmw
stool sanple at nmultiple points to ensure adequate sanple coll ecti Ofeodek S.
Pat ent No Fie 12 ®f5Thedilawlensdona devi ce containing a di agnostic test strip
whi ch . can be q@maﬁfegerw%wlamaena ﬁleelﬁssaaal ehendd%fa“ 5@6 é!l‘?n 168

covered or l.osed to seal . in rior tot anal

Another mEEHIFGH: a'erarf\rﬂerqeﬁgﬂéq%rfe%’pe‘er% 8" varieue: H5S IR TS ASAYent
No. 4, 492nmE&XhodEni s nmet hod conprises use of an el ongated handle and a
cylindrical 30 June 2003 2

Background Of The Invention

The following is a discussion of the relevant art, none
of which is admitted to be prior art to the appended
claims.

U.S. Patent 5,709,838 describes a sampling device that
will sample a material and then deliver the collected sample

to a test kit. The sample device consists of a spatula and
a handle. The spatula portion can be separated from the
handle so that it can be left in a test container. The

device is indicated to be useful for both dry particulate
samples and materials dissolved 1in a medium capable of
evaporation. ' ‘

A sampling device for hemoglobin from stool is
described in U.S. Patent No. 5,460,781. The device contains
a fiberous bundle capable of extracting water and therefore
hemoglobin from stool samples of varying consistency while
not carrying any solid material to the analytical test. The
device must be placed within the stool sample at multiple
points to ensure adequate sample collection.

u. S. Patent No. 4,225,557 discloses a device
containing a diagnostic test strip which .can be contacted
directly to a stool sample and then the device covered or
closed to seal in the fecal sample prior to the analysis.

Another method of delivering stool specimens is
described in U.S. Patent No. 4,492,124. This method

comprises use of an elongated handle and a cylindrical



coring device. The coring device is pushed into the speci mensgg,hexddd | ed
with a core sanple of the specinen. The coring device is then renoved from
t he specinmen and rel eased fromthe handle into a suitable container for
transport and /or testing. The sanple is renoved by pushing a sanple
renoval device through the coring device or washing the sanple fromthe
coring device. U S. Patent No. 5,543,115 discloses a sanple handling device
conprising an elongated shaft and a grooved sanple collection neans. The
collected sanple is collected in the channel s between the grooves of the
device. The device is indicated to be useful for the coIIection of sanpl es

of any Soéd)ijlx(?é SEi&o! 1d nﬁ'[eer'c%rlng Sdel?ﬁ&gntlé\bﬁésl’gﬁﬁch He use(fotsgs a

fecal exam nation apparatus_conprising a stirrin
pi ck up FRLTHCRakpl Penfthied vheh tar &r8er7aP ko Af hEhPoWRSSHtMSh of t he
appar at usTh\DDHi3iz528edeser iizes thanappatoeds foomr emevi sgeé beeh iammcti on

f Wi t bl | att
encapeul e yesd Mg " SHahint Hhdd O DB ERhT f%‘a%lglaeﬁ% filscl ose
test ki tstlf@msm'éranﬁa(%ntwthmganal‘% sanple das memayest 4 @wstHgie i n

whi ch t hea sgambee Cﬁan@eapoaéeﬂc@nwr@u@amﬂ@ dr8hgMdeiideS RAt Wadshisigmar y
O The Invention The restg_at?es i nventipn.concerns nethods for providing an

ali quot off"% ¥MRe TATTRRS TR SS90t h solid and Iiquid conponents.
The cl ai ned sdWp$i narenhod® .i nprove, 1ife dieprbahas bal iseywpded reastl iofg

del iveri rwe@lééf Ebﬁﬁk&saagmﬁenen@agwea Osﬁa‘fé‘r ey 2f japaluki CsaAm;ﬁr
nmedi cal tes nmet. ho atible with a

onge of SOHHFE UPLBeRip eo ARG COHGEERt BARPLTnOo S HRINERE e tRod | |
col | ect bobtdmhe s detweenolthe mrqmmesntcsf dfhea daniplec. antthehdsvddkel et a

Speci Men {81 cd ad °6 CBENGALIYE hst 00100k 15ATREC LOMRAST Uion ¥ t hOL

a representative specjnen he agent that is to be detect nmay appear at a
30 June X¥0kid %rﬁ?‘@pr%%@ﬂdﬁ?ﬁer centration and thus possibly avoid
detection or be.sindeiteéet enbeds, J6e, s60pdisglomihedsfatay) hexdisiathtiomlel i ver
sanmple to, arl .of testi i The_a tical et hod
can be any&r%\%%g‘égtﬁaﬁbﬁ P%’f %essq%r%& n'(}lo kloegsﬁglnceh ofs m@gexcorrp ent s of

t he sanple® Phefafal yisamnle ewhigl st holen tmengferbed dre ﬁothcr»lilrﬁvt ed to,
a sinple [S@E@ié@phﬂtaﬁ@t&pﬁaﬁdlf,ﬁg/& s, a radioi sotope analysis, a chem cal
anal ysis, an i 9?§§g¥9 dem{:crll es aé:rlld ang gﬁss fand aem%b,r qmat o I’a:'l_)hl C
techni que. The Test 8t hods exanm net i he sarrp a varie y of

anal yt es 1meaedl oy @@@m ta bpééelena csmprdisdRgdoei $1@a€*éX|wn§h orleHeke

i nf ecthUépﬁ@@@tﬁotffieb@té f%eeﬂéa&eﬂ{ld/&@ ffre@auamaatsl ent or may anal yse
the chem cal c rr?o E léo 2\[ %% The u gr m, . Len .0od CI bI & dellvery
of sanpl es, re‘ga dl 885°BF 6’&: et oRS staé‘r?c;’” ‘& 0S Jty atesti ng
met hod whikths i Somadietpogsimteidy ¢ohe a@urar@dtytlenv:entaorparS@p'r escem%akahe
advant agesé’ﬁ(ﬁieck’ﬁr@ﬂ&cﬁamle' RGRENQAS: bENeJREROGH S 4 ewdPrSedtea

invention are al so ng e and m nim se exposure to the sanple materials, as
the sanpl®FRndi ﬂ%a"e‘H apped in the sanpling device until delivery to a
reaction or test vessel According to one aspect of the present invention

there is grovidedya ppihed for; providing an aliquot of an original sanple
conpri si nents for use in an assay nethod

conprisi ng: coRR@cPrageshi dnvanpienwreRceranpttirfistehPe LTI T et 0

col | ect am 18t 0to fOf aSadshréd givhakhs gl ﬁ\ad\éfﬂﬁfpel aft heoth qebd iandasel i d
conponent ai d al |guot arg ret i“ ned bf\’/ ﬁ nIE 1&9 device in
proportio l‘ﬂ‘dl hEPPYRFBEENd $BFi GladhpdsPRTBht Y |’d?‘?1’%ﬁ’v%a%%?e
under conrleprodsctlnﬂthtyhaadi e¢asenplfi ntelderdmachal ddi Shicl i |$m©¢lr0¢nsal d
ori gi nal r sap@d a i S

wherepy (ReCTLE: fui Pl Ui i mpetenr a8 1R o1 P e TR e o e

assay netfgdhads rep?‘é@en‘ﬁ%‘t‘?%@%f mefrdog; q‘cﬁdcgﬁ‘aa%wa d’bﬁﬁ?bsnatl%h %f sai d

original sangéeof sample viscosities and solid content. The sampling
methods will collect both liquid and solid components of a
sample and thus collect a specimen that is representative of
the original sample composition. Without a representative

specimen, the agent that is to be detected may appear at a



Accordi ng to anot her aspect of the present invention there i3gJapregoo®d a
met hod for providing an aliquot of an original stool sanple for use in an
optical i mmunoassay for detection of Clastridiurn diffictile toxin
conprising: contacting said stool sanple with a sanpling brush configured
to collect an aliquot of said original stool sanple, wherein the |liquid and
solid conponents of said aliquot are refained by the sanpling brush in
proportion to the liquid and solid conposition of said original stool

sanpl e, undeeprentitive moscintranhi ehd staischossibyl avogd detectomn tiobe sndai ditarkédguot

of satd i gi nal.. stoo anpl e; and,proyi.dtng sajd aliqupt for usge in said
3 ostr it aAting Releds e e et " eish Sudhleub el netiy 2l ling
solid coppanrpicei@l tHamalyiduahethb@vitlBdartsombiRed it iideltifcSBHH@RSTRY o0fé ©
representative of the Liquid and solid conposition of said original stool
sanpl e. ot BErg gpaponads shthrramplesdhe analydonl itesting suethodss inclyda g‘édif? apt
providin i qu PP G S I Qi I . C s for
use in aﬁngﬂséggdy’ (r%etgihné)gé csgenép?{ﬁg%)%g contagii?’ ?ﬁ’ggt[ﬁg{bggﬁc{?ge&%*%’aggﬁfg |¥19
devi ce camdljgismedmanthoassagrnayeeticio apidladalysis adndouetromhtogoaphid feguiiqueanthesol i d

conponeni s,.of the sanple in QROrti.o -he liguid and solid Qi tion
of The. sleaie mllRd AR farPrEERRRbltBLh VS of alifs MidufBE FoflERAR
al i quot Closthidiusadificle @athspoovitdr mfettsadgeaddf thotampl Isndeiived IEaY a

met hod. The present thod |s diyected.fo gbtaining an aliquot of a sanple
that hasP3% PH"‘&H&“&%‘?‘E‘GE ?fﬁ'(?ﬁé‘?ﬂ“%ﬂc’sg?“é’r{ WEMAe of interest may be

di stributed TRe BRtHmS, 18plotiGstbR &uﬁ%[?qiﬂsdm@wgpfegsM&s QF shegmeR TBhEstedey@ P! es
of sanples for which the clainmed nefhod is useful for sanpling iInclude, but
are not ¢4 fiscedtys do 2 tsstiner prefrods whpdingi srdefpaseiflsi bl odiccetrent 3gveniiea 2003
4 ori 91 NeehRBbad Sl RiAftabE YN EA chnr BRAESAIAGILT 198G AAPE ROBERLL!
conponents and a specl nen of biological Origin such as stoolo, sputum nasal
washes, nss#ionompialst @splovel milesdxppsise do tiot snprple adaids , asdhe samplee
honogenate. . An " al i t, of a sanple’ i ortiaon of.a preyious]y collected
sanpl e, SUREFERP '6% ﬁs‘%%’ilpel"%ghr%tv 'cgélﬁab@elﬁgﬁétﬂ &R HORY ritﬁs\{é’ﬁsﬁi‘l ocat i on,
such as a bufocoadingadnshesispectosf thagatsepaasages Glerdiprolvided Dtucthawip! e
that can be taken from a manufacturing or preparation vessel. Those skilled
in the atovidirgas gliqups ofngrigiaksampls gemprisites iquiskand seffst compondntsdor wa in Ahose of
or di nar Yassd¢inhdthddrtompasiag:t W Il be able to determne the required anount of
a sanple which makes up an aliquot based on the analyte to be detected and
the sensiti ViOMYACHRS A BBV Wit herrling) diyess. confieussddgcolleetnaliaot € any
et hgd ke aegimgamdrw “ﬁé'eﬁ'fm ﬁq@mﬁ]{dogou@aamh?m ofadﬁidamq&o¥a@ ﬁﬁin&msﬁﬂlﬁslt | whi ch
may be contained i.n the aliquot. af the sanple.. Those of .ordi nar i in
Tho art Bl G b piPEeSut e nflt 02 3RS ob o S el o
chosen emditiphsain @hich ptidsagpting dEige Bddgphid aligiotdmtid otigah! vantple; adde sanpl i ng
devi ce such that the sanpling device is positioned on or in the sanple so
as to be expuwsadingosdid qlifdotafed/use isgini dsgomptmentwviewbytthe Isarbhed aoldd such

that |iquid and/or. solid conponents,of the s | e beco affi xed to.the
sampl i ngouRIReLs SGubentdiet SORREESnd rring udGrTat RRESRTARY of B8 ndid

. rot at i omdlsbiyd copipatifimeoftsaidtonigingbsappte, nay be required to insure that liquid
and solid sanpl e conponents proportionally representative of the sanple are
t ransf er r ed Afisgrding fanpthes 2spret 5 HISINPRGALIBYPRUON thers is araylidesyr aethioddor s

conf i gusreddiap thnadliqastgerdan oridied] ditadh sathple dort uef inbmit bptichlqinintinamdays iri d
conponents .of the s le.i. roportion to the liquid and solid conposition
of the &isipnot '?Sé’."?}g’lf?ﬂ@fﬁqé% ‘?%@“"(ﬁ‘é\?fgce can retain both the Iiquid and
solid conpongdiiiief sdid@odllshgipietwitfa dahplis@bmbieconfibued eycodica aprafigentf wi t hout

| oss of the.nmaterials untjl thlg%/.are transferred for use in an_assay
met hod. SHhOHBHEPLY SSWpt‘J?e‘étﬁe'f‘ﬁ liquigkand;sglt ﬁ)“ﬁ’ﬁaenéso?tfsa'ﬂcaﬁ%%ﬁrgr{ ‘387 "t he
al i quot byathe sampling brush in proportion to the liquid and solid composition of said original stool

sample, under conditions in which said sampling device holds said aliquot of said original stool

sample; and
providing said aliquot for use in said Clostridium difficile toxin optical

immunoassay whereby the liquid and solid components of the aliquot provided to the

optical immunoassay are representative of the liquid and solid composition of said original

stool sample.



30 June 2003 5 representative of the relative anounts of th IR ents
in the sanple. Once the sanpling device has taken up the appropriate anpunt
of the sanple, the aliquot is provided for use in the assay nethod, i.e.,
the aliquot is renoved fromthe sanpling device for use in the assay

met hod. Renoval of the aliquot can be by directly contacting the sanpling
device holding the aliquot of the sanple3aith a surface which is utilized

in the assay nmethod or by. i nmers| the s | ing device in.a solution which
5 Subsequent |y 65 proedineiRe Rl WralAEH, T ipg i flidah 3 WG neo
in a reacti otonimishey liquldandssolid compormys forsa e en idsgy mrthbdcomprisiny cdnm@ting

anal yte fromthe ali t of t.he sanple or cont ai test r.eagent, for
e Tt he atEdgmia AR o Pineling ¢S BT s iser te Riayael oho)d ib AEEEHE bott

I i‘thd uis_ef Uliq!iif@ratfdeﬁfﬂid ﬂgmt)dljt_&nw bfiuhd shipln tﬁhpr@laﬁmhi mgttcbe%gaie]; andd laa&f er g
of the aliquot fromt sa n evice . to the s tion e facjlifate
by phys; cal rBRERao e aReles ik srgditags ottt iceOeieg dedst Agrte he
sanpl i ng devhkguonbt thé Saniplé;eae providing dzliqudt fortise fredl Rshyandisti. nvent s t he
sanpling device is a brush; the brush is a brush designed tﬁtﬁgther.cells;
the sanple is st B Preseds mpthodih diested foopbipigas fBraliguotat atemplethathasi liguith
difficile toxdsolidih8mpsadys, BEAM BRIV of IntéBStinfa be dTEHD@BS HabGth tRElifAIME | S
a slurry or suyspension of nonbiol ogical origin; sanple is selected fromthe
group consi sEqlidFoamOoRgitis aiihe samale- %a@wegc,s of suaplesy fop whighetbie clafpedmpihgd i

pus, cel | ul apsefn URRtsBSplidd) hdlides Bat RRITRGIENAIES to,Ph QUirfl B shdpensdd GHQbn-
conpri ses subpnergi ng tﬁe sanpling device in a testing solution; contacting
conpri ses puBRiogKal he sanpling device into the sanple, rotating the
sanpling device in the sanple and renoving the sanpling device fromthe
sanple; the aliquot is delivered to a reaction vessel; the aliquot is
directly delivered to a testing surface. A brush is a preferred sanpling
devi ce, although those of skill in the art will appreciate that a sanple
devi ce could be any configuration of materials that can capture and hold
liquid and solid conmponents of a sanple in anounts 30 June 2003 6
representative of those in the sanple. A brush has bristles attached to a
handl e. Those of ordinary skill in the art can readily determ ne based on

t he described characteristics of a brush, i.e., the shape of the brush
section, the shape of the bristles wthin the brush, the density of the
bristles within the brush, the length of the brush section, the | ength of
the bristles within the brush, the dianeter of bristles, the material
conposition of the bristles, the pattern of bristle distribution within the
brush section and the handl e design of the brush, how to select a
commercially avail abl e brush or construct a brush useful for providing an
aliquot of a particular sanple. In a preferred enbodi ment the brush is
designed to gather cells. By "brush designed to gather cells” is neant a
brush that is useful for obtaining cells such as fromthe uterine cervica
canal. These brushes are referred to as cytol ogi cal brushes. For exanpl e,
one such brush is the CYTOBRUSH cytol ogi cal brush (Medscand, AB, Ml no,
Sweden). There are nunerous designs avail able for a cytol ogi cal brush. Sone
of the designs include those described in U S. Patent No. 3,881,464, U. S
Patent No. 4,759,376, U S. Patent No. 5,133,361, U S. Patent No. 5,73, 369
and WO 91/ 16855. These brushes have been designed for sanpling the cervix
and endocervi x for cancer screening. The brushes may be shaped fairly
straight and of uniformbristle length and density. They nmay be contoured
and shaped by nodifying the I ength and distribution of the bristles. O the
bristles nay be spiraled around the shaft of the brush. The length of the
brush may vary. A preferred use of the sanpling nmethod is for reproducible
delivery of stool sanples especially diarrheal stool sanples, as these
sanpl es contain both liquid and solid conponents. Assay nethods for the
detection of a toxin produced by Costridiumdifficile are known to those
who practice the art and include, but are not |imted to, cytotoxicity
assays, imunoassays and Optical |nmunoAssay (O A) assays.



30 June 2003 7 Optical imunoassay describes nethods that argp bhasezbosn the
interaction of light and thin filnms. Light that interacts with the filns
under goes sonme type of nodul ation generally a phase delay but other effects
are al so possi ble. Depending on the design of the thin filmdevice the

i ght may under go destructive interference and generate a visual color
change or the light may undergo a change in polarization that is neasurable
by ellipsonmetry, conparison ellipsonmetry, fixed angle ellipsonetry, or
other ellipsonetric methods. Wien a vésual color change is generated a
sinple reflectonmeter may replace the eye as the detector of the color

change. Shhigid ldHHtSLHJ AEE DL We ASD DEre¥ALUBLEFedbs NosULHAC R P fdd onetry,
scanni n&) t unrl_1e. i n m Croscopy, ﬁrﬁ atom Ccf orce ? C}P ]zogﬁ ttenua.tl on of
light di®% rSST?%ﬂeW n?f i TRECHE r &ul CLLPPT e S or

anpl i fi cardlomsfseerl orsmtmemwave‘aehgtvthéSI.i ghsalaaspdmgéeisn iwhadmsity of
monochr (edder, | pabt &r Behxghr&mat@eé i gatr elgmgﬁoh\egeela%l zatipgn of

l'ight (i, t.ensi t vel engt h ree. of oa,rlztl or of her
measur abl%& %E‘r?yr‘r'&z "t eifudt |p&Ft(?r9.gi1 c?falas %r s‘iig]tlerﬁ tegd
conposi tsamfle, heasepm:hangesof nal sghpleTlhhathicar |kbarrstamagm bé&romoganirc,

or gani ¢, Of, CQERARiLE, Orgeﬁfelclworaga%x{' ofe. wdBfat e d ' 9P B

upon an opti cal suppor t opti cal support is se corrpatl bl e
W th t h@3IFRERS GF bt PRt o0 bef eapisayed & Fhate §athdpe a§§l§9nf drolt 2 The

thin filWEndRtseliaet &g tPrdHea e | beeswit h t'ﬂ:‘rﬁ)shotwﬁilé&pﬂﬁr tthet he

det ecti QN rre‘;lhod ang t he ot her ca onent s of the ass em (such as an
:Lar wl varl I_'rl r Ssa ]IOé]
ant i body recepef'l ve ayer) e "SeI'écti on erira cr| ‘f or

mat er i alThesgpab mndlwrafr ekiddr dgs&de mug, srllliatb@wtam@ t5> sweee@)neu S.

Pat ent Nme &4@2118@@ akb@nt Paten Memb184khA%h ndkSs R@@eah mlq%o%% 606,
U S. Patent . 5,639, 6
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consi stllﬁﬁ:I of fi ne% gl ded solid dispersed in ﬁ% |qu1 such_as a liquid
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IS not asawipdnt. orTlaussanofrabrdIhergashhélcam dltso doex awmguhat erblealahife

bi ol ogi gal Qri-gi Br ef gL ably, sput nagal fR€RoanNapal aspid whol e
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in preparati athef osangld | zat contantete wisdnytinet haﬂplﬂegcﬁle@ﬁcmesaae:lrs are
cont ai nf, Mhieh lfgrgéyﬂg% Qg&ha%e 80odd {Bckid Gon POLYRRORHEEEadges, and
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under conditions in ch the ssanplin evi c aliguot o
he samE L rovi Gy TIPS b TIF e R (I AT ci 1 e
toxi n optridasol mrunoassagnt ¢ noévehef wltiprotpref ethed sempdei, nerft sthde
al i quot a SSEhe PRLPEYE Q1 SALLYI;RT the opti cal
|m‘runoasa!sr;eyfj§]!%1é/&gr us‘ft%i)tﬁou'?b%é S\efgl gﬁﬂee to ggt e% ({:le 0 June 2003
transferred for use in an assay method in proport:lon means

that the 1liquid and solid components of the aliquot are



9 Gt her features and advantages of the invention will be appﬁﬁmejdogmthe
follow ng description of the preferred enbodi nents thereof, and fromthe
clainms. All articles, publications and patents cited in this application
are hereby incorporated by reference, in their entirety. Description O
Preferred Enbodi mnents The foll owi ng exanpl es are provided for further
illustrating various aspects and enbodi nents of the present invention and
are in no way intended to be Iimting in scope. Exanple 1. Selection and
construction of a brush A preferred sar?pl ing device is a brush, such as
cytol ogi cal brush (Oosina, Englewod, NJ; Hardwood Products, Co., Guilford,
VE; Medi caépPesé(mtgittgvébbm. tHeaneelative CAnouhtsh aofs tsetk t cogpdhatt<el | s
fromthe ggryj yer, it will be apparent to those who practice the art
that a variefy o? s and designs of brushes are suitable for use in the
cl ai med met hod@“c‘%)n B‘S lHagy dgrice  Raenhsaker wWH 1thR aBPEORBLRR er ni ne
whi ch of &keusonder ehal bampyatIahéeamtquheslarprcsuia@@lﬁofotﬁswﬁxvutét a

I d, I
o GeBATTAERARES, O, BN MO0 OB O labduig ™

and takin rus properti
Al t er nat | ¥eVice of@rofisgr dondhe 8§93y inethed ar thweﬁmll bt a'b‘ll% abigeat gn a
sui tabl e bags mebaﬁﬁddq&ebbeysadmt@mrﬁ@Sthé O@aa@chh@e diﬁﬁﬁé bRE &1 hig h

propertie In,the pre I nvent ge brus I a.c di rect to a
sanpl e anghﬁsgeilf%o\% dr a3 I’?EI: udntd |utry l‘?Th‘éth"IIzé d
then be ibsethedassay wmethed Dubbyonmmehemgeabel eamvbssgldawdcem Medavmth a

liquid reé&@GEmJ h@h§éHpIL§ aﬁusésuams@g uemlw& §9I Hﬁéoﬁs%frhmeﬁl@dbr“h
tollberatethe desired analyte and cre fJla uni forms le natri x for
’ébeé;o

subsequent PEesIHGIOR pFRtaPy R uty I’F%"i‘?l'@l%“b GSAetor sE¥ling
speci rrensSDEuthmahayl teyrhahcth e hien izt rehead i dor icesft [ tdhse odnahyetdor frsdm tichent r ap
sol i ds, AREQHSE o 20 N g%%(i% toQ: récﬁIt?aﬁIIda ¢ d§e§§é9ﬁ§e i N&se

brlstles IS sa mai nt a| ed in the brus ransferred to the
appr opri at® r%’é%tl%?ls%béss%?u\’ﬁ’q ho e%‘%@ﬁ&ursé’lt”(‘ilﬂﬁ‘é'peP§onmﬁ¥rf%I‘Pﬁ’Iﬂ3g t he
sanpl i ng. réfbeebémls hacaulgthilbe ustedill i frad, reuidwing cchisealidqudthef b qrind  of
the sanpl SiI"& ing Qg PGl 2KEN T oM the body, é‘Ci‘Jh?cguc?t oy Shies ]91;\ pagg!

passages. sé range of cytological are comrercia

avai | abl edevheef ae® orsheéo %Ifis'i’d@? ifR% ekt ifR§id iEGHREy cPAl | 9h¥§%h?4‘hbl e
desi Ign 0Lpt6c3§§égn:csﬂ@:tﬁ ﬂ@V\/leII:gLLt&Ilrfg)r HGECathi @bt anau/gg anqpddjuet &fF om?
sanpl e t r es.froma.solid s content to a sanple
tth) is: p‘?I‘nan%}ft VlceII’l arrlrrg%l e%%e%pléﬂt%ébrus sel ected shoul d w
consi der the slﬁapepmf@hée%r uehbedimertrs ofthehe sa@Aldag t HeviRapeidsf @he
bristles witilBhh the usdn theadansidy absifgedr kst |panud higride brash,

the I ength of the brush ectlon t he gth of. th br| tles . withi the
brush, th&¥Pafetdt SFOBirstarsess tII'StIIa eri‘al ffeome)tom tlgo% SF ?I‘llqufrl St es,

and t he p&tlbetnidiulyr ddifife cdilst iokimi;orkha tasaay eethadhiseani oatis@ko t he

handl e deshln8hsEhe; brysh shpuid be %Pn§1@€f)‘?dorTI!ﬁx i@nshowl doke | ong
enough that the user is nqot likely to cont act the BEI it should
un

al so be sPird9IenadlighordIar ow e atidn ?CI'I_Ee I“ém F wHiPBRer
pressure ténsequingd dfo pemedn at rathd seanbles, ragsesraﬂl egspbfasespl whole

cons st engyaitht hophebr e 31 afhe chiandleamishodl o288, GOMakBLAaMELD e
reaction vessel t e sanple I's del'ivered an | ow easSy m xi ng of
sanpl e i nPsodidtagt i Bhe nedi Bauet PP Y £5§D é%ﬁﬂ@%yt@@ dEMPLYNTf t he
sanpl e i sqbeing Gel I£CI:%§tGIh§eCst<:I])htifﬂd3m acamwtﬁtg eceﬁ\pfbge@a@)abhﬁﬁgl ty.
The shape gf t he hrush section, of Q&g deflnesthe ﬁ smgn

(al i quot ) EPPafdfRtidd (IR T2atPFBn ssséarmp fhe TR H'Sr “Phe SBFMRIA™Y

secti on, dlaell:engtnhstjheof saheléer eatll esnevtiman the dawshirecdevhcet fhizotensity
of the brk?% %@d té‘&h Q%Rﬁuﬁtoﬁﬁehﬁﬂweife'de%&“ LhirRakBeoRr yehsagction

det erm ne eof t i'stles may be oriented as a spiral
t hr ough théebﬁésﬁu@éc#ﬁoﬁqu’ﬁ%yf gehivarednte n%o'ﬂ%sﬁt%‘-t’r?‘bﬁft??ﬁ“r of
bristles. The Brb¥uks®s is a preferred sampling device, although those

of skill in the art will appreciate that a sample device
could be any configuration of materials that can capture and

hold 1liquid and solid components of a sample in amounts
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i ndi vidual bristles further defines the shape of the brush section. The
hristles may be of one or nore length and the length may be alternated by
row or by alternating bristles, etc. The stiffness of the bristles is
dependent on the conposition and dianeter of the material used in
production of the bristle. Mdst bristles in commercially avail abl e brushes
are nylon. The material used to nmanufacture the bristles may al so control

t he hydrophobic character of the brusts The bristles nust retain sone |evel
of stiffness to assist in sanple penetration and collection. The bristles

may be cyéﬂagg%agagﬁogfaﬁteabgg 19 tﬂ&'gg b'uﬁtbfﬁghCﬂas-épg pre0d. A

sharp end eous as |tate sar’rf ene |on and
retenti oﬁtB‘Pc‘éﬁﬁplt@ vﬂtha%d%%re éré’iqs& c%ﬁws?%‘t“bﬁ*ﬂ":’?}’ shilbr FL§t Ifé‘edeﬂéi‘-ty nust
be SuffIﬁaﬁntehdlﬁyeabee&ﬁhhecthédSbhEShEOHeb521B@decﬁéﬂadtéﬁﬂﬁtﬁés Fl ui d

is retai gg lea%tg\ﬁ%g] hri st etsheby arpOCtJtOSrtrht'&rdQ-} eéeé:él(fl}ns arrlld f‘(‘)‘%%nnti'vgpeof

a seal to th ‘| s S Hat nger an alr 'nterac?
sol i d sa®pl eshai | Prishpey adh'élwen du'ehet o hrusdpsi the Tﬁ@nméber ofr ushedesi gn

fgr the pﬁigt%agamgaml i@ ;Hilﬁ'slh(;attlhén Iengtdl et aar@mﬁsrgnsea’emi&cal
observat n ru ri,o nce nmp. ellvery.devi ce range
of sanpl{ég%oggpgggn egp‘ﬁn ri§ ?l?’?‘gﬁlf’oﬁg‘a %F\}%ﬁ sEpI 21EYRESENSEI d be
used in bhikselabuatilm. tHtierigl | conpasétihat ohe Wwnpbiragtdesi cethel |
CO||eCt patELehenE BQEBHEeohlghﬁlﬁaepbﬁ @9EH§§ @Hé BP§§hb£§c§§BH'§nd

onsi st enci e le v rily determ ned_by the
anal yti ceey g@‘f‘gﬂ ﬁsgﬁsa o dtg‘f::s ﬂﬁbr eﬂf’wl Fi c'ae?eﬁ??“aﬁrcha%%)’y
sensiti vavamhhgatlechkue’at bodconktroeguar brhehsusaﬁpl efopl previdangaahess
sensitivg; pﬁ&ggd Ye SENSLET N, ﬁ@l ytical nmethod is also less sensitive
t | qu

to the anou reagent t P:/ be introduced into a reaction
vessel to |ibé&Ratd e Leames:t eBLIAHBERE f (1A t REUBRuUSHS Hesiomedofane of
test reageohey shaakd bEB}Op‘tliftis?tediesfgfheHJI’tﬁa 24khe? dLlpnSULEe @eaRtete
sanpl e rECRUSLY Wikh T EleAlded. 1SRN oS, sl TER0eRLS IR

i ncl ude buffers vent s, er ents dclds bases I & oF*7%a ents,
etc. Tes#tﬁﬁagént%%r\fma]solcabﬁﬂl zél'l'{et%e cbrhebead aygnprefestred| Eamsabst in

suspendi 8gtbhegeehl eHrREGheaNpl eFopr et@apiy, Sarmh@ sQaRORRDEH ff sHBsequent

detectio uei | b| I |t .of 1S reco assesse ross the
range ofesg%ﬁég onsi ste |§s a%’%a?‘ tﬁg C%/easr} ‘de ectlg%rmo’doge % f

anal yt e -Thebe taseednbyerdesand¢yidnsl ateriHadleThdonr ush §E‘Feét3eelcﬁﬂ|st be
conpat i bbgu¥ht h téaﬂlesamolal@n&eé s rﬁe@ﬁmé tides aeansibddtinheg. brush

t t | th t tg t | d
"t er for BA6PSEnRPDi £ ERE- 241y Pr Sal PREENBAROThA" BrAsh Rosh” Not "ArSEBi ve i n
t he t estNpeadert®3 \ifllessUi §. c&atbetdéimnsﬁuaﬂ-éd%halandl S0 9&%@;65553 not
af fect r@ﬁggsrxragh@eahxbs(5LeaoaesQ§neasEogegaagllﬁ@etﬁéUégrvy§taﬂet

retain the sanple (aliquot) during the renopva rocess or bind other, test

r eagent sSPAGFEBY 1xedO& e STy ofP GEI"Fgr‘fnﬂ,ﬁﬁ)d“aiBaE%dSBﬁpFﬁe above
descri beflapalgneitafsSgheneamd oFdundfyrakiddistlet Neergytth vaud ddeasabye to

oo oot hndgehay BeDLUBlcloed 3Rd dnbaK B 0oRR0LhG Phe | igLERIAS
variety 0 varyi ng consis in“a var

met hods. d¥ﬁérsénpllénco1>fec‘tlil%n Brigides wi t hOR bFleh Hsfdiep syl ebeThe
handl e ofpt ba1BEUSEJuhddrdasPeshand shecheushusact i athd staugtiedot ntaet he
sanpl e tg CO}/}er t he brush section of the sanpling device. Wen using a | ong
brush se€t BAuV i ent sanpl e may be col | ected without conplete
penetration oA therefamlesl 'dbmevef, Itbavi rpriplisiy natedticd ubexpésed to

sanpl e t L VBhiAPLLT b¥peONSE1 L NB i ARYSRAL
penetraggép%ﬁghggm?e ézetqheméﬁgl %lf's&rgot at eg to expgse al% 2 the b ar ush
section £6°fhe %@m@l@s andd rrfjlhé\fié s%%‘?ﬂ’%e%olqoé‘&allé?n batla l:;rltj@’n“?saflﬁe
renoved Epopyt ngﬁgﬁghgsand the ali quot of sanple is transferred to a
o Y P Raayn meemres Sy N Al lol LFCL LOTHRDLUALERE"ES
Clostridium difficile are known to those who practice the

art and include, but are not limited to, cytotoxicity

assays, immunoassays and Optical ImmunoAssay (01A%) assays.



30 June 2003 13 be used to snear the sanple onto a testing sgyfReeodich as
a mcroscope slide. The reaction vessel nmay include one or nore test
reagents to facilitate rel ease of the adhering sanple fromthe bristles of
the brush. The sanpling device or brush may .be used to m x the test
reagents and the sanple. Depending on the sanple the brush may need to have
external agitation (e.g., stirring, shaking, deformng) to express all of
the aliquot of the sanple into a reactlon m xture. One convenient nethod is
to place the sanpling device and reacti’on fluid in a pliable polypropyl ene
tube where the user can squeeze the sides of the tube and thus deformthe
bristles wthioptimbrisiundssdde dasmbes dedtchorbd theet draUoisead drhe
sanpl e i I i far re ob d the i evi ce
Scie! epsed: S&?&T%a AR Gl @ 0Dk AGY thep2ahpl | i d

may be di spos S ou meet _any regul atory or envi msnt

requi r enett&eTRCE AL E‘HtBy thige §igps opndergiPes bePRE &Ry RA. m"l‘l’i‘él%‘é’s‘?nfl ui d
is thfan wéﬁ‘blh/fa)rp}azi@é?/dda]iaﬁ)/blhhgoﬁh@rsefﬁééeﬂ anal ,yls@aﬁoé@iﬂsw
Exanpl e %@ t t A t ng.,sit ns
present a diver Sk QS %%rg) *lec%“rals?gt 3—%‘8 oirg ¥(1)?ent| éa?r:p e iégﬁée)ctl on
devi ce. 'I'!‘Fer'éP‘IiBW ﬁ@ éﬁ?&r‘?mué’§léflee intieyferanicge aé‘ld tg‘ﬂ?q}‘s?éeofa teswa hi ned
sanpl i ng cfzeldsmdsmbugear ernoteHant eIlﬂﬁﬁttOmbﬁ I uﬁutehsga Ehe &ifyd ndiwlevi ce
coul d be us]t_e Z(_)aobg alg al i uot ofa #haéoh S been revi ously

col | ect ePHr e 5501 PR addi 3R 15e oF a'l‘ T ection
froma bmﬂmsqm#my& tefopcetdhe resrsglle passég@BSbuetwbseq@e‘nt cether e or

anal ysi s of1fo« o@@ééf&tln@&ﬁc{m a wn&actaurwgug& pesmagateﬂﬂnggss,?é The
sanpl i ng deV| ce ?cﬂoul d noﬁﬁ t fi bers such as into a

om
ol et | FFITEESh FhSLBBNG. TALIRREPRELGF RGVp X SRRe6e Fheger A% el ur ry
where t hedammtosrtyfothsoquiammImnga/arl Fhinl tfidmy e fiaeesssary 4Dso

det erm ng,d hsvsqn‘aeéat 'vﬂnitpf SLQEaéJaUp'rY:ffﬁoﬂ\eft U1 Q0,05 et\?ﬁné?{x?? uri ng

constituents wwthin the slurry pr|or to the next step Int

process IR PFPYFORY di¥poS&P™dC FHCFurEl VI ARY pr ocBEEPRY2EAPRdi Shosal

The sanplEigiowl didee aon ilsyetdesisnslwirtty tham afillrag neayf @esultngimprocess

that nustg Eéééf&bkérarh@‘?i'[é/ Aol BHEOBRIC, 2ROERL Gl i At 0 Of
anp S

active dru conmponent s e can be of varying consi

dependi ngt B1'% he oicdagge cant ehbtanaitvnt@fi manockivamat ichet éghpl emér ea.
Th:Jis thepéwmhsgo@wwl bh%liﬁogtﬁmd}ﬁr@g Sain mk&zﬁtﬁﬁhMbﬁh Dihor nore
pol | ut ant e _extracted and,anal yz t | i on,
procedureimna%ns%%ﬁl gofrg%vglﬁln irlllg%m t&e)e Qﬁ 1{) c? ezggpf%)r ‘est dual
preci ous e smeﬁstlﬁilbéemh@m%esla -TheThe nﬁﬁ@eﬁmaf—#?nc@@luddal%)@%eb% est ed
during preessbBg1EOLf €£0¥B8RhpbaLES, SFONMIHELABhSEng®s CinThe gh@P! i Tige et hod
coul d be sed |r%ltlhe col | ect an of tpeae{_ﬁast Raste.present 'Q ;;nhe

f er ment atl on procegls of "Peer gnd wred e yeasfJ past’e SBul d°BEPTREFRd f or
cont ani nae¥en badineradris | Eiymet t [heorgabn shilvsabire datidti dlpprecad be

returned do: 4dies f Qipphal s fofhéjhs%p't@cﬁlge AGsoF € TR 44180 R 06esSpe | 1
rug fernentation processe e reconbin or gani sns_pr odugi e drug
coul d be %%{W%Hb]a‘gdwégg Gzlteeo‘s‘?'iﬁc@d?ﬂ a‘ﬁ?ﬂé‘ﬂ‘?s g g’/eor 'Vﬁqé’é‘eﬁ t’sfg

sanpl i ng fieidbd :oemayd &bsmabe usdthe t ohsanpl Hlwawapeocesbeck ebate fbe

bact eri al . g a‘?{ﬁ?% ty ?ﬁ YPh COQ;%@{Q:Q]?“ 91?8 %p_e | 500 FRL P dn &KLY, e
used to sarg)? ot her y pes 0 ocessed t60ds an everages) |n particul ar
baby foodnd ptiher ethgy ngpmpaeaagsnyfortb? EIsEnt | Fessempl(prghofas i aal

packaged m@ﬂsed{r\ Béeégtﬁe@l araaiézqatl Ofhé S skhectabnl 0 mackidiseaydof a
st ool sa n$) tgP; es encou td%rgge tlle ngl es of
varying ¢ Ws?%?’e?]c& s T ?%’5’(?]61 dor- %’pe%}f‘?reﬁs 85ipti ng' of 3t ool
speci mensPaentmplot abf 550 063 nuﬁbén 8atdntelioe St a8é583ForUeﬁanﬁaéenbccult
bl ood prayb dess g, 6@'5‘“ cgf 'Son gfat@ng()ll%‘ OrS QG dloeCargl 80Mb¥lent  No.
pre-cancerous conditions. |ing and efficjeént deI ivery of stool

speci mens>t®3 % t 831 ﬁfﬁflth"'i s QsEqfdul et fbot Shipt eSheBspettal £931-

associ atez;byﬁ;hlglg@rrheal di sease, can range fromwell forned stool s to
very loose, ne ¥erabf§dthg SQQS gt%QCX'S Q%r?rSseghspexgﬂéhogprBM'des a
biological origin. By “slurry” is meant a liquid containing

fine solid components. A “suspension” is a two phase system



30 June 2003 is single delivery systemto address sanpling ofp R 203 ety
of consistencies found in clinical sanples such that an anal yte of interest
that may be present in liquid and/or solid conponents of the stool sanple
are delivered to an assay nethod. Sputumrepresents another difficult
material of biological origin to sanple due to variation in viscosity.
Testing sputum can be very advantageous for the detection of respiratory
i nfections. Types of respiratory infections would include tuberculosis,
respiratory syntial virus (RSV), and ihfluenza. The present nethods are
al so particularly useful for sanpling sputum Exanple 3:-dostridium
(C:I:: ffici ljgoh@g}snfiags[&yf Pfﬁ}&(@ly edigfabyt esldie 'cﬂf}ﬁnéﬁ%{hcﬂls iﬁf cglugeduby,

ostri ifficiley. own. .causati agent for,diarrhea.in certain
pati ent If‘o;t()&pu at oné' ﬁ%“ﬂ‘gt \eg%flson ool?““t\i‘re?é:]’t%gx'i ns ney bgoﬁégéﬁeﬁ’ﬁlgfa ndar d
cyt ot oxi Prigiagsay, neanincasymyany osowrst phat eiabhpthya tihbamet odaknown as
Qptical LEIHAOASSANd QpBoSats 6388 HeSarRalifileNn) Sof86i608gikat
Pat ent No. .5,.541, 0S7 anqbﬁl S. Patent No. .5,550, 063). Forlthe producti on of
an Opti cSF EHun GRS oPBUFIRdi AL £ FePPest 01321 { REPRRERIng
conponenwbodeebileqdi r pds, Feetlubar optudstiesubsid atissmesthdwogaiaanstsed. For
this assay, athefl£Cidut ORbheaknsd0S at Re OfsdiipAWhd HEIGLEY &d Ndee such
as silicon or gl asg coated with am)rghous m“con IS selected. Because the
test is GEGPGREETED bECa 8 ngFERGEEONqUERPPELT vellssRYCRAFAEISP sitGRal
i nt er pr enatilazat $opr eiwr ridte Exsggnematbodhe viramdtismgnatesddia optbecal
substrat . co it ti- ectiiye ( I .. The terial
sel ect edgfg‘rﬁéﬁggﬂ? ﬁ%@lgcrﬂmnug{éggérgél a[fgj togﬁée op |caﬁy§§fbtsetér1at g%by .
refracti POLYRIERY B ad] tidleedl from BRE t heeseeleal Madekneds (gd8SSmi ned
usi ng st padgedhgpéhéalorCahddtat.i onsncé Othéheappesence @1 inersubggquent
bi ol ogi c%lealc%){gas.vél'he R It er maﬁ;! be sislti c?n ni t r{:(?e, bsi li.con ox%plj tride,
silicon fOAC-0xXI'de, ST coni df BX ldeé MSant tRTETORT He, And EPRES
mat er i al $n&ce quastyng 3@ Lpien2003This v | cani bed acconel pshedcbiyon of
EEI s | ?}’thbm?@g!ihgs_tﬁéé@oict‘iagobfdéﬁtetsbhﬁﬁl&{mé: QQGi&é]E Eb@l%a‘i@iﬁﬁé%@xe Once

e optical, deyice is sighed, an attac nt. |l aye a_branche
struct ur Sglélﬂ%xgﬁe ‘ciaénp;ﬁpl b oft ttbe?ftﬁen%p?ﬁr’flé?l%%r f é&g.er?ﬁlgévﬁtc[yac kSt
| ayer credtiggotin ehvittenneamphki céai aver sdihechlyachrnansferee@ntiona and
stabilitytefstanhi QPR Caplie 1£288P! suFRh8eCRR WKiERAERA! Qsay
receptive terials ma%ﬁ bcﬁ sel ected from any bi ol qdi ca con‘gonent that is
spec! fi EEFRRORedt SAERITh PWE: aRaPyt e SoMAMRAREs (PATS0 | APES¥ALE oo
pol ycl ondébranmubodystayaotroxiuelpiocdacéd bpralysidisf f acmieroBuiopeastliiidedy
layer | s eaplehed,DEcSHRACLALOG bhendLLBEhaBEL LayYehaEeBhedoaPki Gilisdevi ce

in a solution containing,t ; bo g or a pre-set anount o . Once
removed PPGH PRatBoAPENHLISEPRERbN2RREY B cal device is rinsed in distilled
wat er, dried, 1anc ofartbatredomd idrredr anpotiiment aydte f aethaar oved for

stabi | it romicﬁngogﬂ! ﬁ@%%ugi?t io%a}a QEXEies%éléh%Brbﬁsg]%egd e sldadi vi dual
test surfaces and Dbui I"nto a plastic assay device. One of ordinary skill
in the atifmmusPpgaprg for dleddsiare PR CB0S P dhuem Nodi6f #49le 3¢axddl d be

able to @@ﬂ@trﬁggggoth h.@ht@ﬁt:&ﬁgl LREUNgassay devhces t RalmAaling geieisd e a
and .t hose t hat

ot T e RN LR e losehic BRFRITTCl 1S gl EarIHruddits) CamraoAidl a) i s
per f or redoapohehtewef Alsanptooly bauphei $ni meEpoettiorn nto &het ddlausiahpl e
and rotaggg %%Iﬁulcé&B%é¥Ef§A€3%V%ﬁélstool sample, under conditions
in which the sampling device holds the aliquot of the
sample, and providing the aliquot for use in the Clostridium
difficile toxin optical immunoassay.
In even further preferred embodiments the aliquot is
delivered to a reaction vessel prior to carrying out the
optical immunocassay; the brush is a brush designed to gather

cells.



fecal matter. After loading the bristles of the brush, it i s30&mead3from
the sanple and rotated against the wall of the specinen container to renobve
excess material. The brush is then transferred into a flexible

pol ypropyl ene reaction tube containing 300 ul of an antibody: enzyne
conjugate. The brush is used to m x the specinen and the conjugate, the
tube i s squeezed out and then the brush is discarded. The O A assay is
performed by transferring one or two drgps of the specinen/conjugate

m xture to the O A surface and incubating at roomtenperature for 5
mnutes. If Costridiumdifficile toxin is present in the specinmen, a 30
June 2003 m coMihexr vigatyxssm and \idrrrtagesn Sfetkoninyganeionhwiddxibe and
the anti ]E)(uﬂ)pfa?mm E@lot'nhetliﬁ AfS)llﬂ.Baﬁlﬁgl Tdhes B i tsilod age itShe;!Vafiﬁ%féMrbla a
stream o I t ti a e ry. A drop of precipitating
enzyne subs Pgﬁggﬁlst%gﬁ?}%tog't%gdoegogu?#’%cgl%ﬁ i ncubated at room
tenperature fol8 nphbiekes| f pukdipprEiPagsiapdepetehed cdmsidexins thvissent
the enzynmappllilcddildi agte Whkheblie indbsbbaheeBOMY NBe FeREesd P Gal ivHeir
product . Th%.pr %'rsence of the precipitating product produces a visually

det ect abl ETHTT i1 mon the O A surface . Exanple 4. Use of sanQing
brushes A conparison was made of four comercially avail abl e brushes of

different déis_jﬁ_ﬁrl%gﬁ%h@fe‘i{[rzﬁf@&g@ E&gaﬁzﬁé@%ﬁ%agi ! ikty, to égmpl e(ﬁp 9
suspensi on. e pruspes_ut|ll zed wer I cCa ackagl n rp.
i g? C%GEﬂgl gﬁgod,f'ﬁtﬁﬁr short

(Camarillo, CABhortobha¥HRAndgFa™PEa) AFE ORTNE

and st anddndusThethimgs hesrimrse argestttso saipéebad snspensodn thieatpresamde of
prot el ns. ipAklealhe apd obher soRlgl1 alay | PnpLRYLAe dd1enyl SEfR] {¥ngl i
sanple that mmcs a diarrheal sanple. "The sanple consistency Is £hi ck
paste. Tef¥¥PFshes of each type were used to sanple the suspension as
descri bed above in the C difficile assay. The weight of the nmateri al
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t he cl ai nsample based on the liquid and solid composition of the
sample and taking into consideration the discussed brush
properties. Alternatively, one of ordinary skill in the art
would be able to design a suitable brush based on the sample
composition and the described brush properties. In the
present invention, the brush is placed directly into a
sample and used to withdraw a specific quantity of sample.
The brush may then be ingerted into a test tube or other
reaction vessel and mixed with a liquid reagent. The sample
may be mixed into the solution with the brush to 1liberate
the desired analyte and create a uniform sample matrix for
subsequent testing. A primary advantage of utilizing a
b;‘ush for sampling specimens 1is the ability of the

individual bristles of the brush to entrap solids, viscous
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sanple conprising liquid and solid conponents for use in an assay net hod
conprising: contacting said sanple with a sanpling device configured to
collect an aliquot of said original sanple, wherein the liquid and solid
conponents of said aliquot are retained by the sanpling device in
proportion to the liquid and solid conposition of said original sanple,
under conditions in which said sanpling device holds said aliquot of said
original sanple; and providing said a9 quot for use in an assay nethod
whereby the Liquid and solid conponents of the aliquot provided to the
assay neddtogrisales r epd edanmfubitdsy ebefwebe |tlgui braadles| i d Menpssali drs of said

ori gi nalg umﬁnﬁzﬁﬁeﬁﬁtﬁﬁd gBeC|BEUbh) gﬁgrerusﬁ -saqplihg ggyice is

a brush. 3. The nethod ofclaim wher el n sal esi gned to gather
cel | s. APPHRPTINoFACHRN oHessel cmithoyt t%"%os%%r%?n the PakEPle is
stool . perftarnirighothef sHngilimng. Where: nbeakt asadd rrbtahwteﬁl]rﬁed he
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f non biol ogixalivs@ range of cytological brushes are commercially
available. The factors to consider in selecting a
commercially available design or in designing a new brush
for use in obtaining an aliquot from a sample that ranges
from a solid sample with low liquid content to a sample that
is primarily liquid, will be reviewed. The brush selected
should consider the shape of the brush section of the
device, the shape of the bristles within the brush, the
density of the bristles within the brush, the length of the
brush section, the length of the bristles within the brush,
the diameter of bristles, the material composition of the
bristles, and the pattern of bristle distribution within the
brush section. Also the handle design of the brush should
be considered. The handle should be long enough that the
user is not likely to contact the sample.  But it should
also be sturdy enough to allow penetration of the sawmple
under whatever pressure is required to penetrate the sample
regardless of sample consistency without breaking. The
handle must also be compatible with the reaction vessel to
which the sample is delivered and allow easy mixing of
sample into a reaction media. A more flexible handle may be
desired if the sample is being collected directly from a
wound site or the nasal cavity.

The shape of the brush section of the device defines
the sample volume (aliquot) transferred to a reaction
vessel. <The length of the brush section, the length(s) of
the bristles within the brush section, the density of the
bristles, and the pattern of the bristles within the brush
section determine the shape of the brush. The bristles may
be oriented as a spiral through the brush section. This

forms a continuous distribution of bristles. The bristles



8. The method of claiml) wherein said sanple is sel ected fBouhb0g8oup
consi.sting of: sputum nasal washes, nasal aspirates) whole blood, pus,

cel lul ar exudates, and tissue honbgenates 9. The nethod of any one of
claims | to 8, wherein said contacting conprises pushing said sanpling
device into said sanple) rotating said sanpling device in said sanple and
renovi ng said sanpling device fromsaid sanple. |0. The nethod of any one
of clainms ( to 9, wherein providing said aliquot conprises subnerging said
sanpling device in a testing solution. 1 1 . The nethod of any one of
clainms | to LO, wherein said aliquot is delivered to a reaction vessel. (
2. The nettayd def amignbad oas clisgmetle t gofwsl. | whhke eikengstiid @i qbbe i s

directly deldiMARAL bR deSld NBustihidACefiles AR idHiple it A BAMBLGsh .
conprising liquid an sggld cqggonents fa% use in an aszg§ ngthog, sai d
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in an optigal inmmnoassay for detection of ClostridiumdiJficile toxin

conprising: = 30 June 2003 . '
The stiffness of the bristles is dependent on the

composition and diameter of the material used in production
of the bristle. Most bristles in commercially available
brushes are nylon. The material used to manufacture the
bristles may also control the hydrophobic character of the
brush. The bristles wmust retain sowme level of stiffness to
assist in sample penetration and collection.

The bristles may be cut during manufacturing to include
a blunt end or a sharp end. A sharp end may be advantageous
as it may facilitate sample penetration and retention of
sample with a more solid consistency.

The bristle density must be sufficient to create
collection sites for the more fluid samples. gluid is
retained between bristles by electrostatic interactions and
formation of a seal to the bristles that is stronger than
air/liquid interaction. More solid samples will simply
adhere due to viscosity.

The proper brush design for the particular sampling
application is selected based on empirical observation of
the brush performance as a sample delivery device. A range
of sample consistencies and composition for a given sample
type should be used in the evaluation. This will ensure
that the sampling device will collect sufficient volume of
the sample across all possible sample consistencies. The
sample volume required 1is primarily determined by the
analytical testing method and its inherent 1limit of
detection. A very sensitive analytical method will require
less sample volume than a less sensitive method. A very
sensitive analytical method is also less sensitive to the
amount of 1liquid reagent that may be introduced into a
reaction vessel to liberate the collected sample from the

brush, but the volume of test reagent(s) should be optimized
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ordinary skill in the art would be able to select or design
a brush for use in providing an aliquot from a wide variety
of samples of varying consistency for use in a variety of
assay wmethods.

The sample collection procegss with a brush is very
simple. The handle of the brush is grasped and the brush
section is pushed into the sample to cover the brush section
of the sampling device. When using a long brush section a
sufficient sample may be <collected without complete
penetration of the sample. ’‘However, leaving brush material
unexposed to sample may introduce too much sampling
variability. Once the brush penetrates the sample, the
handle is rotated to expose all of the brush section to the
sample and improve sample collection, The brush is then
removed from the sample and the aliquot of sample is
transferred to a reaction vessel. In some cases, such as

for direct immunofluoresence methods, the sample device may
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be used to smear the sample onto a testing surface such as a
microscope slide. The reaction vessel may include one or
more test reagents to facilitate release of the adhering
sample from the bristles of the brush. The sampling device
or brush may .be used to mix the test reagents and the
sample. Depending on the sample the brush may need to have
external agitation (e.g., stirring, shaking, deforming) to
express all of the aliquot of the sample into a reaction
mixture. One convenient method is to place the sampling
device and reaction fluid in a pliable polypropylene tube
where the user can squeeze the sides of the tube and thus
deform the bristles within the brush. As the brush is
deformed the aliquot of the éample is released. Once a
uniform mixture is obtained the sampling device may be
disposed. Disposal should meet any regulatory or
environmental requirements dictated by the type of sample
being analyzed. The test fluid is then available for
analysis by the pre-selected analytical method.

Example 2: Use of the sampling methods
A variety of sampling situations present a diversity of

sample consistency to a potential sample collection device.
The following examples are illustrative of the use of the
claimed sampling methods, but are not intended to be
limiting. The sampling device could be used to obtain an
aliquot of a sample that has been previously collected or
the sampling device could be used for direct sample
collection from a burn or wound site or the nasal passages
for subseguent culture or analysis or for collection from a
manufacturing or preparation vessel. The sampling device
should not deposit fibers such as from a swab into a
collection site in the body.

A manufacturing process can generate a slurry where the
viscosity or solid content varies. It may be necessary to
determine the composition of the slurry as a function of one
or more constituents within the slurry prior to the next

step in the manufacturing process or prior to disposal or
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processing for disposal. The sample could be a mid-
synthesis slurry from a drug manufacturing process that must
be tested by an analytical method such as HPLC for the ratio
of active drug components.

A soil sample can be of varying consistency depending
on the moisture content and contaminant within the sample
area. Thus, the sample could be a contaminated soil sample
from which one or more pollutants may be extracted and
analyzed to monitor decontamination procedures. The
tailings from a mining site could be tested for residual
precious metals or toxic materials. The mining slurry could
also be tested during processing for recover rates,
contaminants, etc. The sampling method could be used in the
collection of the yeast paste present in the fermentation
process of beer and wine. The yeast paste could be tested
for contamination and/or viability of the organism. Viable
materials could be returned to the fermentors for use in the
next fermentation process. In drug fermentation processes,
the recombinant organisms producing the drug could be
.sampled and evaluated for contaminants and/or wviability.
The sampling wmethod could also be used to sample raw
processed meats for bacterial or other types of
contamination. The sampling method could be used to sample
other types of processed foods and beverages, in particular
baby foods, prior to final packaging or by selective
sampling of final packaged goods. A preferred application
is the sampling and delivery of a stool sample.

As an example of sampling issues encountered with
samples of varying consistency is illustrated by stool
specimens. Sampling of stool specimens is important for a
number of disease states. For example, occult blood
provides an indication of a colon or rectal carcinoma or
pre-cancerous conditions. Safe handling and efficient
delivery of stool specimens to a test method is difficult.
Stool samples, especially associated with diarrheal disease,
can range from well formed stools to very loose, nearly

liquid in consistency. The present invention provides a
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single delivery system to address sampling of the variety of

consistencies found in clinical samples such that an analyte
of interest that may be present in liquid and/or solid
components of the stool sample are delivered to an assay
method.

Sputum represents another difficult material of
biological origin to sample due to variation in viscosity.
Testing sputum can be very advantageous for the detection of
respiratory infections. Types of respiratory infections
would include tuberculous, respiratory syntial virus (RSV),
and influenza. The present methods are also particularly

useful for sampling sputum.

Example 3: Clostridium difficile toxin assay

Preferred analytes are the toxins produced by
Clostridium difficile, a known causative agent for diarrhea
in certain patient populations. The detection of the toxins
may be based on standard cytotoxicity assay, immunocassays,
or most preferably by the method known as Optical
ImmunoAssay (0IA®) agssays (see U.S. Patent No. 5,486,606,
U.S. Patent No. 5,541,057 and U.S. Patent NF). 5,550,063).

For the production of an Optical Immunoassay for
Clostridium difficile toxins, the following components are
required. First an optical substrate must be selected. For
this assay, a reflective optical substrate of known
refractive index such as silicon or glass coated with
amorphous silicon is selected. Because the test is designed
to be a single use, qualitative assay a visual signal
interpretation is preferred. To generate the visual signal,
the optical substrate must be coated with an Anti-Reflective
(AR) layer. The material selected for the AR layer must be
related to the optical substrate by refractive index and
adjusted from the theoretical thickness (determined using
standard optical calculations) for the presence of the
subsequent biological layers. The AR layer may be silicon
nitride, silicon oxynitride, silicon mono-oxide, zirconium

dioxide, titanium dioxide, and other materials are equally
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well suited to the production of this layer. 1In this case a
vapor deposited silicon nitride was used.

Once the optical device 1is designed, an attachment
layer of a branched structured siloxane is applied to the
optical surface. This attachment layer <creates an
environment which favors the attachment, retention, and
stability of a biological capture reagent. This capture
reagent or receptive materials may be selected from any
biological component that is specifically reactive with the
analyte of interest. 1In this case a polyclonal antibody to
a toxin produced by C. difficile. This antibody layer is
applied by submerging the attachment 1layer coated optical
device in a solution containing the antibody for a pre-set
amount of time. Once removed from the coating solution the
optical device is rinsed in distilled water, dried, and
overcoated with a protective layer for improved stability.
This completed optical device mwmay then be broken into
individual test surfaces and built into a plastic assay
device. One of ordinary skill in the art following the
disclosure in U.S. Patent No. 5,418,136 would be able to
construct other Optical Immunoassay devices that also
generate a visual signal and those that geherate a signal
that is read by an instrument.

The Clostridium difficile optical immunoassay (CdTOX A
OIA) is performed as follows. A sampling brush is inserted
into a stool sample and rotated to fill the bristles with
fecal matter. After loading the bristles of the brush, it
is removed from the sample and rotated against the wall of
the specimen container to remove excess material. The brush
is then transferred into a flexible polypropylene reaction
tube containing 300 ul of an antibody: enzyme conjugate.
The brush is used to mix the specimen and the conjugate, the
tube is squeezed out and then the brush is discarded. The
OIA assay is performed by transferring one or two drops of
the specimen/conjugate mixture to the OIA surface and
incubating at room temperature for 5 minutes. If

Clostridium difficile toxin is present in the specimen, a
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complex will form between the enzyme conjugate, the toxin
and the antibody bound to the OIA surface. The OIA surface
is washed with a stream of buffered salt solution and
blotted dry. A drop of precipitating enzyme substrate is
added to the OIA surface and incubated at room temperature
for 5 minutes. If the previously described complex is
present, the enzyme will interact with the substrate forming
a precipitating product. The presence of the precipitating
product produces a visually detectable thin film on the 0OIA
surface.

Example 4: Use of sampling brushes

A comparison was made of four commercially available
brushes of different dimensions (see Table 1) for their

ability to sample a suspension. The brushes utilized were
Medical Packaging Corp. (MPC) (Camarillo, CA) short and
standard (std) and OQOosina (Englewood, N.J.) short and

standard. The brushes were used to sample a suspension that
is made of proteins, particles and other materials to
provide the viscosity of a sample that mimics a diarrheal
sample. The sample consistency is a thick paste. Ten
brushes of each type were used to sample the suspension as
described above in the C. difficile assay. The weight of
the material collected was calculated and reported by
subtracting the weight of the brush alone from the loaded
brush (see Table 1). The %CV represents the mean divided by
the standard deviation and is a measure of sampling error.
As shown in Table 1, the amount of sample (aliquot) that can
be captured by a brush varies with the brush design and
surprisingly the method of sample collection utilizing a
brush exhibits very little sample collection variation ,
i.e., it results in very reproducible amounts of sample
collected.
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?p8 Short Short std
- @V 1098 () - 994k 109D () - 0k L0YDR! () - 98K 10908/ () - 30K L0YD () - 84
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1 '8, ~_ép’?ﬁﬁ”&q‘i“o’ﬁ/&"’(‘3 1088 K> Boms: () R 10008 () $988™ 10908 ()2 AR 10408 () -
789 ?p8 Diameter-Tip 5.5mm 5.0mm 5.0mm 5. O0mm
Masas (g) 0.26 0.28 0.38 0.50
0.34 0.31 0.38 0.54 ’
0.29 0.32 0.38 0.64
0.31 0.32 0.39 0.57
0.29 0.34 0.41 0.56
0.31 0.29 0.40 0.62
0.31 0.30 0.36 0.52
0.29 0.25 0.38 0.60
0.27 0.24 0.35 0.57
0.24 0.33 0.46 0.52
Mean 0.29 0.30 0.39 0.56
Std Dev 0.029 0.033 0.030 0.046
sCV 9.91% 11.16% 7.80% 8.11%

Other embodiments are in the claims.
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6. The method of any one of claims | to 5, wherein said assay method s an
optical immunoassay.

7. The method of claim [, wherein said sample s a slucry oc suspeaston of noa-
biological origin.

8. The method of claim |, wherein said sample is selected from the group
cousisting of: sputum, nasal washes, nasal aspirates, whole blood, pus, cellulac exudates,
and tissue homogenates

9.  The method of any one of claims | to 8, wheretn said coatacting comprises
pushing said sampling device wnto said sample, rotating said sampling device in said
sample and removing said sampliag device from said sample.

10. The method of any one of clatms | to 9, wherein providing said aliquot
comprises submerging said sampling device ia a testing solution.

L1. The method of any one of claims 1 to 10, wherein said aliquot is delivered to
a reaction vessel.

(2. The method of any one of claims 1 to 1, wherein said aliquot is duwectly
delivered to a testing sucface.

13. An aliquot of a sample comprising liquid and solid components for use n an
assay method, said aliquot being provided by the method of any oae of claims Lto 12,

14. A method for providing an aliquot of an original stool sample for use in an

optical immunoassay for detection of Clostridium difficile toxin comprising:
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said original stool sample, wherein the liquid and solid components of said aliquot are retained
by the sampling brush in proportion to the liquid and solid composition of said original stool
sample, under conditions in which said sampling device holds said aliquot of said original stool -

sample; and . ] ) )
providing said aliquot for use in said Clostridium difficile toxin aptical

immunoassay whereby the liquid and solid components of the aliquot provided to the
optical immunoassay are representative of the liquid and solid composition of said original |
stool sample.

15. The method of claim 14, wherein said brush is a brush designed to gather
cells.

16. The method of claim 14 or 15, wherein said aliquot is delivered to a reaction
vessel prior (o carrying out said optical immunoassay.

17.  An aliquot of a stool sample for use in an optical immunoassay, said aliquot

being provided by the method of any one of claims 1 to 16.



