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WO 03/034061 PCT/ US02/ 29814 material with a conposition containing urea and
an i ndi cadetermingtheypresgpee of particular bacteria, such as Helicobacter pylori. Some
5 tests that have been proposed to detect Helicobacter pylori include those that are
disclosed in numerous U.S. Patents, including, for example, U.S. Patent No.
4,748,113 to Marshall, U.S. Patent No. 5,314,804 to Boguslaski et al., U.S. Patent
No. 5,439,801 to Jackson, U.S. Patent No. 5,702,911 to Whalen, U.S. Patent No.
5,989,840 to D'Angelo et al., U.S. Patent No. 6,068,985 to Cripps et al., U.S.
0 Patent No. 6,156,346 to Chen et al., and U.S. Patent No. 6,187,556 to Lee et al.,
each of such patents being incorporated in their entirety by reference herein.
Helicobacter pylori produces an enzyme called urease. Various tests
detect the presence of urease on a sample, such as, for example, a gastric sample
that is obtained through endoscopy. In the tests described above, other biological
5 samples may be used, such as, for example, blood, saliva, or urine. Urease
is known to convert urea into ammonium carbonate, which then decomposes into
ammonia and carbon dioxide. Consequently, in the past, one test for detecting the

presence of Helicobacter pylori included the steps of contacting a sample of gastric
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0 Summary of the Invention
The present invention is directed to further improvements in the detection of

bacterial infections in the gastrointestinal tract. In one embodiment, for instance,
the present invention is directed to a system for detecting the presence of urease
in a gastric sample in order to indicate the presence of Helicobacter pylori. The

5 system includes a first composition that is maintained separate from a second
composition for sequential contact with the sample. The first composition includes
urea in a dried and finely powdered state. The urea is capable of being converted
into ammonia when contacted with urease. The powdered urea can have a mean
particle size of less than about 0.1 mm, and particularly less than about 0.05 mm.

0 Besides urea, the first composition can also include other powder-like components,
such as an anti-caking agent to prevent the fine urea from clumping or “caking”.

The second composition, on the other hand, can contain an indicator and

can be configured to indicate the presence of ammonia. For instance, the indicator
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adjuster, such as an acid or buffering agent. For example, in one embodiment, the
pH adjuster can maintain the pH of the second composition in a range of from
about 4.5 to about 6. The second composition can also contain a bactericide,
which can inhibit the growth of other organisms.

5 The first and second compositions can be contained within separate
containers or can be spaced apart in the same container. For example, in one
embodiment, a container can be used that includes a first well and a second well.
The first composition can be located in the first well, while the second composition
can be located in the second well. The container can be made from plastic and

0 can include an overlying member, such as a peelable top made from a film. The
overlying member may be positioned over at least a portion of one or more of the
wells and/or the cavity. The film can be substantially or completely water

impermeable over the first well to prevent any moisture from contacting the urea.
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The dry indicator is configured to indicate the presence of ammonia. For
0 instance, the indicator can be a pH indicator that changes color when the pH of the
composition is increased above a certain level.
Besides urea and a dry indicator, the composition can further include an
anti-caking agent and/or a bactericide.
In this embodiment, a gastric sample is grasped, such as with a specimen-
5 handling tool and is contacted with the composition. Any liquids contained in the
gastric sample can be used to activate the composition. Alternatively, a liquid,
such as distilled water, can be added to the composition in conjunction with the
gastric sample. If urease is present in the gastric sample, the urease breaks down
urea into ammonia, which in turn activates the indicator.
0 The present invention is further directed to a material well suited for
detecting the presence of urease in a gastric material for diagnosing
gastrointestinal disorders. The material includes a composition in the form of a



The present invention further includes a systemfor diagnostic testing
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P remainder of the specification, including reference to the accompanying figures, in

which:
Figure 1 is a perspective view of one embodiment of a system for detecting
urease in accordance with the present invention;
0 Figure 2 is a top view of the system illustrated in Figure 1;
Figure 3 is a cross-sectional view of the system illustrated in Figure 1;
Figure 4 is a cross-sectional view of another embodiment of a urease
testing device made in accordance with the present invention.
Figure 5 is a perspective view of an embodiment of the system, container
5 and specimen-handling tool of the present invention;
Figure 6 is a perspective view of an embodiment of the container of the
present invention;
Figure 7 is a perspective view of the bottom of an embodiment of the
container of the present invention;
0 Figure 8 is a side view of an embodiment of the container of the present
invention;
Figure 9 is a top view of another embodiment of the container of the present

invention;



Figure 11 is a side view of an enbodi nent of the specinen-handling tool of
the present invention depicted in Figure 10; 5 Figure 12 is another

per spect iwe ogiawenf an enbodi nent of the speci men- handl i rgTtuset/298i4 t he
present invention; Figure 13 is a top view of an enbodi ment of the
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12; Figure 14 is a perspective view of yet anot enbodi
speci nen- t@liofithé pregend siveofion;he present invention; Figure 15 is a
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of the present ?:qugn 1 5 S@Pg‘ﬁ?‘% of @n; %mhgg'a?%’ﬁ@éﬁm%épg‘?'@ﬁ”d?a%‘ﬂw QPP ot
enbodi mentheprdseat FvehBoh deprridd iATFigae fpeci men- handling tool of the
present invention; 5 Figure 17 is a cross-sectional view of the enbodi nent

depidct ed in Fi figue 1kbis angtbar aptspgctivewievsof an embadienard ofdhe specispert i ve
Cross-sect| ' hodi t depicted in Figure 16, taken al ong
line 14- 1&58%?88?%9{%‘3@%@%%@[&& vi ew of an enbodi nent of the system
of the 0 pres@igureMmaEita ep viewdof 8n Anbsdimedt 0f thes Spécimealhatidingabol 6

enbodi ment depicted in Fi %e, 18, taken along line 16-16; and Figure 21 is
a per specthe/preseahinyentioninglis depistediafigere 14ie speci men- handling tool of
the present in LOny § ; - ' .
present specif @Haglﬁl 'g%pggpgﬁgg&@?f&%% éﬁé@rgﬂé g'?ordea[?ﬁ%éﬂfe:%ﬁhgaér% CE)"E&
analdogous haadling te®l of thed presensineéntidre | nvention. Detail ed Description of

Enbodi nents Reference will now pbe nade.in detail to the enbodi nents of the
i nvention, 10 Jﬂ%ec?% 'ﬁ&%eféRQWe‘éveOf\ﬁﬁl' @Hoﬁ}% e§é‘i°$’6‘@ﬂh0‘8‘g‘ﬁcﬁ}aecﬁﬁ%%'

exanpl e i §3RAMYd &3 oPhe eff infeigiation, not limtation of the
i nvention. Inmygact, |Pt vvlﬁﬁlﬁ?’4 be apparent to those of ordinary skill in the
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I nvention wthout, departing fromthe.scope or,spirit of the 6 WO 03/034061
PCT/ Usb2/ SSBEA AHARECTBRN-RprinG ol oL e Biasht BReMiqnict r ated or descri bed
gfi l@i’ﬂ; U?I hgpe FigFBoff i Bt crossU3eBforit &Gew bfaRet diibodifiifli dEpitited An Fighd 2
16, taken along line 13-13;
Figure 18 is a perspective cross-sectional view of the embodiment depicted
in Figure 16, taken along line 14-14;
Figure 19 is a perspective view of an embodiment of the system of the
'0 present invention;
Figure 20 is a cross-sectional view of the embodiment depicted in Figure
18, taken along line 16-16; and
Figure 21 is a perspective view of another embodiment of the specimen-
handling tool of the present invention.
'5 Repeated use of reference characters in the present specification and
drawings is intended to represent same or analogous features or elements of the
invention.
Detailed Description of Embodiments

Reference will now be made in detail to the embodiments of the invention,
0 one or more examples of which are set forth below. Each example is provided by
way of explanation, not limitation of the invention. In fact, it will be apparent to
those of ordinary skill in the art that various modifications and variations can be

made in the present invention without departing from the scope or spirit of the
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of “the contaeotta desfi 8i8p8y NaRRR. TARRREHE Bh chab e RAvTICE pRSIERA "0 P
colj@r hchapg@actﬁiaﬂhhﬁtaid)bafn?fbbmh?fgmmh 'mtestlriaﬂraotrrpml f ;jdihglbacmﬂ'has:unhrwbylr_ea
and the indicatar s .a lelatively short she ife due to the instabilit

of vari ou&%ﬁ%ﬁ%‘g?'éﬂﬁen' éﬁ”sﬁrﬁ&tﬁ%tf%(gglspf ,thﬂf&qmb%gaweé by éﬁ?te'f'ﬁé presen%/
| nvent i onidfsctifinsaRtiade cArdHic Br bifBpME YastR! ghSrodrRstiiQ ndnedts sp%péi%[ ders

caused by bacterial infections. ACCOI‘gl ng tgo t%e present 1 nventron, in

order to eapphageal nefludisease,igastsic motility disanders, geplic vlcetkinclyding gastdet ect

bacterial _jpfections in the gastrointestinal tract, a conposition
cont ai ni nanﬁﬁi’&dﬁea@éﬁ%ﬁsa?@%%?‘? &Ifﬁ'a conposition containing an indicator.

Thest wo conposir tHegadt! it driePtosesttetbddierial isreBlices mathwiddatrainbestpay tricsanpl e
in order to detect the presence of urease. Mdire particularly, the first

conposi t i arPieRsit samplewfaastric matarigt wassssibtained. ding Bioasesamplenwdst ai ni ng

Vel e niPEEEREt Yl 3 RBRIIRSFioh 4N 8h AR Bicadl 5o 85a ArPC 1T o2
03/ 03406 1indigHEtbISOR LIPS Awéreopresbrt innibé ORdpsly,santpste ihedireage wetld breaknt s of

the test system becone nore relaxed. For instance, by maintaining both
conposi t i BRYNARLERRVEN thedirea insthgrcomposition to ammonia subsequently causing a

0 rise in the pH of the composition. The rise in pH then caused the indicator to
undergo a color change.

As described above, however, the composition containing urea and the
indicator has a relatively short shelf life due to the instability of various ingredients
in the composition, including the urea. The presént invention is directed to an

5 improved test for gastrointestinal disorders caused by bacterial infections.
According to the present invention, in order to improve the shelf life of systems and
devices designed to detect bacterial infections in the gastrointestinal tract, a
composition containing urea is separated from a composition containing an
indicator. The two compositions are then sequentially contacted with a biopsy

0 sample in order to detect the presence of urease.

More particularly, the first composition contains urea in a finely powdered,
dry state. By maintaining urea in a powdered form separate from the agar and the

indicator, the urea remains more stable. Further, by maintaining the urea separate



need to refrigerate the conpositions prior to use or during shipping. By
mai ntai ning the urea separate fromthe indicator conposition, the 5
process cwodds4wns for manufacturing the indicator conposiPCirarsozbesos becone
rel axed. In particular, the indicator conposition, such as an indicator

gel, s magh fRY RdRatd ﬁmedﬁ'éﬁd?iﬂg'FtégUif’é}ﬁéHfg?of the k@gvspeténagegémg%&ﬂées to be

produced that are not sensitiv I ngredi ents contal ne thin the
conposi ti oelazedl For tnstarmeaby meaintaaning botimheompoditiens gepanate ftherdeds moesent

i nvention for  det ctiq urease can cone jn rranly forns, and for purposes of
expl anat | SESRG I {DgeREE the FmPPSHians UG ig usk Bt iRgehBR%a devi ce | or

detecting ur eagy mAinkiRPYNHE UiPA SEparatFroRY hankdicior tohipsiioRs iy
i nvention. As shown, the testing device in this enbodi ment iIncludes a

si n@ e copregassrcopddionsifommagutacturing thedndicatopr campositioncalsel baedme214.

area. sucfoRed Insantila; 1B ieicdy sirBablib aidh Bhabu Pt del Brth 0
anti - caki ngpragatile dufingmameactute velowirkl hrgérbatbe9td I8¢ phediidedithattareecond
conposition 218 containing an indicator. The indicator is configured to

det ect t h@opperwtivataingragdieRiaicantained withini the coprasiion and tctemngrakire 10
further i&ghgﬁf’% a renovable top 220 that covers the first well 212 and

t he second we 214. For exanple, the top 220 can be nade froma plastic
fil@® The top The systgm of thkepreisenbindentidrofapidetestingtureasd tas tomenpaesary on
216 or the second ,conposition 218 fromspilling or becomn cont .anm nat ed
oror o TETS, BA/TAr BUgOses 8f BRIABRNON FEUR L WA A G ANOUIH STOORG 220
can be magdesldagid RN i | ' I . In
particul ar, at he gﬁ?ir Pe fiI %?%%@I?Z%o%%ﬁbdejaqéisgﬁi%gcéﬂr?%g?%rgﬁ@lﬂqugrr?géfa

al t er nat i wnleption. dsmhonre the tastingedexiz@ indhissmbwdimenkinpludesia siaglebe pl aced

over the first I 2.that. i.s |igqwd inperneabl sides .or in,addition
to maki ngCPH%‘"!%?W %‘%ﬂ%altﬂ_fﬁm’%l ?%@P%@aﬁﬂcepgt%@ %)F‘ﬁrshﬂpgﬂ%edz h8an al so
be wsed t grdmiIEN?2 idrLfirsP8bipokilidn18rachtaiftgniehOstidiead Uted intePnglpen the
filmtop is renmoved. In order to performa urease test using the device

shown i n PR¥deEed state wh@ssithoskpnanticakingsegentken fromthe |ining of the
gacty oL ¢St iyl Bl 21 e UL IR0 S AR GRETLIERIRAEN v
endoscopy costahiny iapdsdichtorc The.indibator tpcdnflgure@ b detepbtegstebeande 6O expose
the ammonia.
0 In this embodiment, the device 210 further includes a removable top 220
that covers the first well 212 and the second well 214. For example, the top 220
can be made from a plastic film. The top 220 is provided in order to prevent the
first composition 216 or the second composition 218 from spilling or becoming
contaminated prior to use.
5 In order to protect the powdered urea, the film top 220 can be made liquid
impermeable at a location over the first well 212. In particular, the entire film top
220 can be liquid impermeable or, alternatively, a separate membrane 222 as
shown in Figure 1 can be placed over the first well 212 that is liquid impermeable.
Besides or in addition to making the top film 220 liquid impermeable, the
0 membrane 222 can also be used to prevent urea particles from sticking to the film
top when the film top is removed.
In order to perform a urease test using the device shown in Figure 1, a

biopsy sample is first taken from the lining of the gastrointestinal tract of a patient,



first conposition 216 in the first well 212. The biopsy sanple is then
contacted with the first conposition causing the urea powder to stick to
t he sanplwo0 BoB4061 exanpl e, the biopsy sanpl e can be rol | e®drrusnbreosiis r st
conposition nuch like the process of "flouring"” a food product prior to

cooki ng. LSt | &4l a | g, the
sanpl e i S%@ﬁg%?@(ﬁ]t aecliné@é)\g\f ﬁ? %thﬁgggbiﬁgoﬁéﬁ%o%%}ﬁp%ln%%e z%{rﬁaaiﬁni ng an

i ndi cat or ehdosdopy tising biopsy éarcaps.Weheé t@d film 2RO és peeleddiact toiekposdithesecond
conpositign, the powlered O urea o e surface of the, bjops anple is
moi st enedg%ﬁﬁgoﬁwpﬁﬂ'ﬁf‘e?d &P tFﬁé"’%é@E‘réj&-C%BQWV&?U‘FQ%&tWiM the
urea powdgk | | €3] i e zynme

or cgent | AR BSOS oI Bl b S e P e

i nt & the eramald, theabiopay samiple aahberaoked inhtheHirstucarngositiere owepdikesheé nt o

amoni a and_carbon, di oxi,de. The |ndi catpr present in the 5 second

conposi ti BFPCIeﬁﬁiogg({oé‘g'n@h@efﬁ?‘ggé?fh‘ﬁm'oféfﬂ&c?ﬂ@qo. signify a positive test
for urease. FoncexRgRtst colripodRNHEEHATBH the biopsPehAdi@ the danipte & PH

i ndi cator that changes color when the pH of its environnment is increased.

Blesi ges bthen canpeed witnersEcapd comnasitignad 18 eentainiichan indieatorlosateddn )
PL 7ot g, SR BV Ll oAU e SHROM R BARR R Ebe! 1 e

} n gny suurezbde thesanrgacaih @fdhetm?ypsdmple_tig mogstehed l?nti radihiate_drtggmpctecbhé
irst composition and the second conposition can be maintaiped in separate
cont ai ner §oipogitien; &nce mpistenad dag HigasPeWegr Regemgs EWPQ?%@CQrPﬁtqrhe first

conpositi fJ]frB' bk [ Wi sent

i nventi ongmq%lrﬁ%now eé%%ggggr%?@qeéﬁ%é@pgﬁ%?%?g}%ﬂﬁﬁ%{s " eg%:%bg{ above,
the first ucagecxinveds the uggniatatheyunsiableyanomoniins bicaebdnate, whichduithéron
containing urea in a powlered state. Urea. has. the.chem cal f.orula
oNoOD | REOTE08ES B AHITQNB AT her ESise. The MGHet Proseat BUBF1 am vhen
conact ed subddy L6RPSSitioN ikfcAtes ted prRente of Qﬁ%wéttél?,!]g%ifymiﬂiMest for

bi carbonate, which further deconposes into ammoni a and carbon 0 di oxi de.

Urea i n aupeasgerfe example fiorongsembediment pheindinatomeambe arphl indigaior tist e from
vari ous co rcial,_sources. JThe .particl ipze of t urea contained in the
first cofff8W9ss %CHOW @’Hﬁgﬁ%? Bﬁlé'ﬁo‘?nvgﬁpﬁei‘ﬁs 'QfQ’W?(?ggh smal l er particle

si zes work nor BeBiddO ¥ BEAPBEItIBRS boPRR4rRRBEBpRIH b basMigle .cohtaindrior regard,

I f desired, the urea can be ground to have a nmean particle size of |ess
t han abouplatformmas shawn inckigdra §. hewevearnik should=heunderstpogathat the first and

0 second compositions of the present invention can be maintained in any suitable
separated state prior to testing. In this regard, the first composition and the
second composition can be maintained in separate containers if desired.

The ingredients that can be contained in the first composition and the
second composition in accordance with the present invention will now be

5 described in greater detail. As described above, the first composition is generally
a dry or moisture-free composition containing urea in a powdered state. Urea has
the chemical formula HNCONH; and is a naturally occurring product of protein
metabolism. When contacted with urease, urea hydrolyzes to form unstable
ammonium bicarbonate, which further decomposes into ammonia and carbon

0 dioxide.

Urea in a powdered state for use in the present invention is available from
various commercial sources. The particle size of the urea contained in the first

composition is generally not critical although smaller particle sizes work more



particularly I ess than about 0.01 mm It should be understood, however,
that even smaller particle sizes may be used. For exanple, in one

enbodi menwp Bletoar ea 5 particles can have a nmean parti cl e pETASODRISH€SS t han
3 rricrons and particularly less than 1 mcron. By reducing the particle

Si e, O GBI HiEFo ol BB WIFEDban pEQroh AEH hae Wirhbaf! case and

the urea w tter sti tot i ops en using relatively
smal | er ppattictd size of Iassdhaiaapautﬁ) dlnam (partldnltarky less freart 0.06emsi, 28d more

distributio ch th | es have a siz reat er, than

Sbout - 100PARCHIAR 1e5EiheR el b, G BSRER BERAgsIROS SEmERpEtast & nor o
particul aéh\)éll@ﬁp&hél%téi’ieé MR HROEd. SF R SiaPisie, fﬁ*’tﬁ\doérhbbﬁinﬁ’er&' e lﬂEat he urea
can _be determ ned using any suitable nethod, such as by using transm ssion

el ebtron paiticlesseaspyaverEmean/particlessizg)of less shans 3indiarasise and dartduiarbslespy,

the moan AL PFEh" Ry tedBBG BB oS sl RS S for e Y Gials ae™ ' 0

aver age dfcreaéetiorokitle afdhseddnid tHeeurca avill Bettepstiak tatthd bypsyaddmyglet he aver age
of the smallest dianeter of the particle and the |argest dianeter of the

particle. Besi Wenywngrelatively SBWé'éE panticles H]Q)'ér@@pﬂﬁm‘l? PFANSENL®r i ng can
al so be ”ﬁﬁﬂm‘eosggh%rtm lﬁéﬁgr'tﬁb?nébéﬂﬁ:ie {Tfé}gé\()eoﬂr d‘!g é}r@a@r%ﬁaﬁ’f the

urea part group'rs A the sizes of

t heQpart i abeut 101)gmidnens qmltlcﬂlalrlyinogréamt ﬂmnmbdlﬂﬂ 0Gh|qn®ms |arideaordBeS| des
contai ning ure the first conposjifiqn can SO contain various other dry
addi ti vesga %élﬁlé}?p@réatqrﬁh%@ 8%%8?'%’9:’?? ?thfaegmc S'Zﬁr??éﬁﬁ HI62%8MBe agent

can al S0_BEIHA (il Whi/BlitabiBnéthbal o6 BOBY gqg@rtra@sgﬂ@%h dédidty agent

will prevent t urea po Ing". Any suitable
anti - caki ngcrssaqan(tTEM)n %e'mstmlhg transrelqsms@actrmmvrdmdsonpy Rbe ayeeagsl e, in
one enbodi,nent ican di ox mno silic

ouder oaERter ot o BRI oAed. Bliowed By 23feutdind g it il Slaf
(W g) rat ppthefures partidiés oA gértmaiegr@@@t Thaedetdye dibmdtér Sftedchiiclel on can
be any ratio from1l/1 to 100/1. The particle size of the anti-caki ng agent

can vary Gepbsdiainylatedbyitakingdhe ayarage @fptbelsmlleéhdlamﬁter eidhepadticl® in one
enbodi ment,,, E#@la?@éééf&%rﬁgfér%?tr?é q%ﬂ%lear%é%éié‘é({rﬁﬂsrﬂg%%m b mﬁﬁé?n greater than

t he partlc e Sl z rea € sécond conposi ch i s maintained

separ at e fiieosthsy, lightécatteringaantalsm be Gset 40 determind gatitlosizésr Thadi catl ng
the presence of ammnl a. In 10 WO 03/ 034061 PCT/ U802/29814 ener al

sui t abl e MeANRArHcle size gféhg,{gg@,@garqql\es( N RaRiSHIar SRR S algHated P Yo?éd'ng
enbgdi menthe §-880f ! FEHiIAESs (5GkthEr AEdividiag bl e Rak®er df paARRER. 1 N PH For

Besides containing urea, the first composition can also contain various other
dry additives. For example, in one embodiment, if desired, an anti-caking agent
can also be contained within the first composition. The anti-caking agent will
prevent the fine urea powder from clumping or “caking”. Any suitable anti-caking

5 agent can be used in the present invention. For example, in one embodiment, fine
silicon dioxide or fine sodium alumino silicate powder can be contained in the first
composition. The weight per weight (w/w) ratio of urea/silicon dioxide contained in
the first composition can be any ratio from 1/1 to 100/1. The particle size of the
anti-caking agent can vary depending upon the particular application. For instance,

0 in one embodiment, the particle size of the anti-caking agent is no greater than the
particle size of the urea.

The second composition, which is maintained separate from the first

composition, contains an indicator for indicating the presence of ammonia. In
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exanpl e, various pH indicators are avail able that change color as the pHis
I ncreased. 5 In general, when using a pHindicator, the pH of the second
conposi tiwo 03bwal d be | ess than about 6.5. Mire parti cul &cysor/sisecond
corrposition can have a pHthat is consistent with mammalian tissue, vvhi ch

typical | y 8 ﬁg‘uﬂ %ﬁta?l%o% Eagarfban Bbsbms%nf FoRESechhd cBH‘IdUs tidhe R

conposi t| and particul ar rom about 4 5
t o about émbodimemmaanrmdnmtor oambewlsed$m:tondicate|sm)smangmm|pHcEnt acted with

t he bi I t th H f t ti il
e oact BT B0l BHoRRatEAue BUSIAR Mot e SSBRRSRERRLL | ok i1
then causgdrdusdefd i ndicator to signify a positive reading, such as by

changing color. 5 The pH of the second conposition should be adjusted to
hav® a pH of f logenembwhen. Gsipgiaunti indicatak doe pHl ¢fithasecend eampositian t hat

i oat or Shonlg BerBE AT AR % VRE Par et R Shecne AORPol b af sBe

si gni fy aapdttatecomsstenowithemarmhrliahitiesué,ehisk egiicallyhawapesoftasputr i ses
above neutral, and particularly above about 7.5. pHindicators useful in

t he preseﬁt5 i nvention include indi cators t hat undergo a change in color

over a pH rang [ﬁp% [ m about

6.5 to about E‘@' %?(eé?%gﬁgll&yu?f t%e | cgﬁ)&%‘t can gwur@g }d;lé '?’h

prefent i andmpartoulary fiomplebout 4r%th atRhﬁrﬁo(D tretihlssmamges, vf/hlemthe sexidndw col or

to a red col or surroundi n Ccr ease. eno ofﬁg§l s al so
t

referred £BMROS HB%P@@?F@H@M‘&M &bigpsy @W@P f)‘?-'i‘ F‘H’H‘Q:H‘Ee@r’ be used
in the presgsid béﬁ'iﬁ@&tl@rﬁ‘vshlnﬁk%eﬁf fHe &r@aﬂ@%@ﬁig caHverel)R® arﬁl‘ﬁbﬁla{ dThis

I bronmt hynol sul f onph-thal ein neutral red

rret hyI 3 aiae iropd-will mmmqam th@nﬁénm%ateb to signufwa Ipos#ivelreadingy sutmas bycr esol
resol sul? onpht hal ei n), natacresol purple

(mcresol ?'?QJH%HP A ei n), thynol blue (thynol sul fonphthal ein), bronocresol

purgl e (4, 4" - (FhepH af theneewnl ltomposition dHbriebEiagjubtdd &hafe BRIHE! fb@Nol ]

S S—dl oxi de), chlorophenol red, bronocresol reen
_ ( 3Habout GEmibual o abow-%/pHdgn@)lgwg[ maasugabnwary@rmqj%mﬁqges, S 11
V\D 03/ 0349 & gug;T/ US02/ 29814 di oxi de), and bronophenol bl ue
(4,4 (3H— cl nzoxat hi ol - 3-yl i dene) bi s[ 2, 6- di bronophenol] S, S-di oxi de)
Consequently, when using a pH indicator, the indicator should undergo a

color change or otherwise signify a positive reading when the pH of the second
0 composition rises above neutral, and particularly above about 7.5. pH indicators
useful in the present invention include indicators that undergo a change in color
over a pH range of from about 5.5 to about 9.0, and particularly from about 6.5 to
about 8.5.
One particular pH indicator that can be used in the present invention is
5 phenol red. Phenol red changes from a yellow color to a red color as the pH of its
surroundings increase. Phenol red is also referred to as phenolsulfonphthalein.
Other pH indicators that may be used in the present invention include p-
nitro-phenol, bromthymol blue (dibromthymolsulfonph-thalein), neutral red (2-
methyl-3-amino-6-dimethylaminophenazine), quino-line blue (cyanine), cresol red
0 (o-cresolsulfonphthalein), matacresol purple (m-cresolsulfonphthalein), thymol blue
(thymolsulfonphthalein), bromocresol purple (4,4’-(3H-2,1-benzoxathiol-3-
ylidene)bis[2-bromo-6-methylphenol] S,S-dioxide), chlorophenol red, bromocresol
green (4,4’-(3H-2,1-benzoxathiol-3-ylidene)bis[2,6-dibromo-3-methylphenol] S,S-
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I n one enbodi nent, a conbination of indicators can be used, such as
described in U S. Patent No. 5,439,801 to Jackson, which is incorporated
herei n 5wby3nafoer ence. For exanple, in one enbodi nent, mechyisorzdican be
conbined with bronthynol blue. The second conposition can be nade up

entirely @fox éﬁgbg:?rhngghé’rﬁolcb%bl(tihgl@lfé 1%&?{%%1{}9&9@'&&?&%&8 R[slgsi red. For

exanple, in on t he or can dgel -like
mat er i al . dibromoipbenell&;S-diaxide) .ndi cat or can be 0 corrbl ned with a gelling

t t hat h d i tio ﬂ i p. a, - d t d
25! ent _condi ¢ ILARS SHIPASHDSBhARAERRISH REBisERe a0denisSd P 6h Bgar . Agar
is a pol veag@l inds, s:@a?érqmé 8430 B0@tb UAEkSHA, f\ﬁrﬁéﬂ %qﬁ&%bmédcﬁeréiﬁr tain

al gae. Agar is available fromvarious commercial sources. For
appldi cat i biigefererceagber exaraple, B erchembgdimentgmedievired sad behrmmbinbd wuth

nonnutriti | wdoes not support the growth of mcroorgani sns.
Besi des, QY&PW@&W on to, a gelling agent, an indicator can al so be

conbi ned wi th TheldeaBhd ToRipdsitioteddi 5é maddeeupehtirelyt drethe a6@iBatof @fpasi ti on
within preset Iimts. The addition of a pH adjuster is particularly

benef i ci aincidemother ingredigntsias desired: o'?%@‘?‘r‘@eehﬁ\toﬁg@mb@ﬂlmmts@er eadi nglsd
be. f  om Bl ot Garf CUBRECer 3T hbel uka dlelidh 1h RS PEGEIE ufec PRRGy b Bo'ct

adj Ost er cembireedwitil atgellirey agentrsa thet thd s¥contdecontmogiicn isiinma serhiRgdlidt hi s

range. pH é%usters ul tabla for this test include acids and buffering
agents. TRELBdEEambiant candidtiors. depends upon the make-up of the 5 second

conposi tion angh ?H@ef‘rﬂﬂiﬂl BAEMS gﬁm%ngehpéén bg%gggxgggl. greduction of

t he anpbunt of buffer in t e second c ositilon a nuch f aster
reacti on polysaechagistestoroplexdratiis ecxtnadled ftgm agarocytécoft mrtalwatgaet hgards t
rapid rea occurr

cll. rate 91 t] bsepce of a‘ﬁ{ﬁ?ﬂ a ent, as
conpar ed Pgafa;bée frggbyqrbqysr%ﬁrg e\/\ﬂ@ sq}gfz o mostapy Pnﬁff PERMAg
agest . Thatheridelinghidiht Usad ishelld' 5d ﬁohﬁutﬂtnv&qw S dsbs fdtesuppBrthe %Mﬁrdfng
agents as pH adjusters should be limted. I'n general any suitable pH

adj ust er BHEFOBEJANYNS. dependi ng upon the requirements of the test and the
s sodi um of t Begides; BEiEUdHor (& 2By oG g iR bR A U0 03 534061
PCT/ US02/ 2etbihealowith asmﬁi adjustersolmaihtain tedpH of deetatend seApusition withirat e,
and potassi um  phospha
preset limits. The addltlon of a pH adjuster is particularly beneficial when using a
0 pH indicator to prevent against false readings. For example, as discussed above,
the pH of the second composition should be from about 4.0 to about 6.5, when
using a pH indicator. A suitable pH adjuster can be used to maintain the pH of the
composition within this range. pH adjusters suitable for this test include acids and
buffering agents. The use of a pH adjuster depends upon the make-up of the
5 second composition and the requirements of the test. For example, reduction of
the amount of buffer in the second composition leads to a much faster reaction and
a faster change in colors by the indicator, with the most rapid reaction rate
occurring in the absence of a buffering agent, as compared to the reaction rate
when using a large amount of a buffering agent. Thus, if a high reaction rate is
0 required, the use of buffering agents as pH adjusters should be limited.
In general, any suitable pH adjuster can be used, depending upon the
requirements of the test and the second composition, including the use of acids

and buffering agents such as sodium citrate, phosphate-citrate, citric acid, sulfamic
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Anot her ingredient that may be contained in the second conposition is a
bactericide or a bacteristat. The bactericide or bacteristat can be used to
act as a wbopmeservative for any of the other ingredi entspPom/usan24se4 used to
substantially inhibit the growth of other organisns to prevent agai nst

fal se reagding n vention
I ncl ude sgla' U%og?ﬁﬁ@%hh@ge § d'gg}aé eé%fé( ?'Hw SH%é%é$oxr%§§t%g%P h‘? and
propyl paphobsphdter opyl p-hydroxybenzoate). The anpunt of each ingredient
added to the second conmposition will O depend upon the various

circunst ances Anathendngredientthat saay be CBE@'%'“%B?@P&PW REMARSILoAdS at or as
| d | h
a liqui Béct‘gﬁci@e%‘r a ﬁéé‘c Rstat."Phé BALERRIe G@E%@sﬂnat ﬁ%‘u 5€| b@& e fé’? 3 ng

absor bent strate as a substrate ers
car 8boar dpmsepmm/e fof any bf thesothedingeedientshar mdmndsemtmmmatamlallgammb& dry

and rel atjve tyre free. en usi r trat hawever, extra
5 et o - ale oouflh of Bk as o mayS peiprt oBRh fe g SaeBRACES RS (| on
in conbi pah bansedtiA tﬁé]?r&eﬁpmoeﬁﬂamrﬂﬂudb 8648m 5£d@rrﬁétmp§%@mn{ezhﬂt ure
to activate the indica The followng is an exanple one formnulation

that can pewdsexybeszoate), @utmmybparﬁbent(pmpylnhydeowgﬂéﬂaf@b t he present

oar 1 cul ar |y oARGERNodtEr Reh indiBtient plliee 1 iR ST

Grage) 1. Odefed Gpb itife Paiiclis SIRLnsteBcddand thReedirddresdit0 Meth |'h drox

Benzoat e Distilled Waterremai nder When formng a one liter batch of the

above conpésidesdnaintairingibe kwlieatesas adiquiskorindtael statenthe indicaienpraalsont s.

¥1 01615, BOZETE o 71 Ros(BRRL oo I o5 AGRbAEA g BriErudbsrs

RedMer ck (Baing;c#ﬂdb@é&Mr ﬁ@ﬁéo Ihxhie d\?bbdsdlmelﬁa,rtbbsahbmat kofpiositiop can be
#1. 06757. 50002 % tilled V&t er--1000nL 13 WO 03/b‘§§4063hpPCT/ USO /29814 In
pr oduci ngdphang 9@"% i Yhhen Heingiaspanerey VeV, X rﬁeat ed to
5 water and distilled water, may need to be added to the second composition in
combination with the biopsy sample in order to provide enough moisture to activate
the indicator.
The following is an example of one formulation that can be used as the
second composition in the system of the present invention. The pH of the solid gel

0 will be between 4 and 6.5 and particularly between 4.5 and 6.0.
Ingredient Amount
Agar (Extra Pure Grade)|1.0-50.0g
Citric Acid 0.001-1.0g
Phenol Red 0.001-2.0g
Methylhydroxy Benzoate|0.01-100.0g
Distilled Water remainder

When forming a one liter batch of the above composition, the ingredients
can be added in the following amounts.

Ingredient Reference Amount
Agar (Extra Pure Grade)Merck Catalog #1.01615.9025|15.0g
Citric Acid Merck Catalog #1.00247.1000(0.0145g
Phenol Red Merck Catalog #1.07241.0025/0.110g
Methyl Paraben Merck Catalog #1.06757.5000|2.0g
Distilled Water -- 1000mL
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95 C. The phenol red powder is added while stirring the distilled water,
and the agar is added in small anounts while the mxture i s naintai ned at
95 C. Thewoiwmsameb acid and net hyl paraben are then added pCa/usem298ikt ure.
The bulk liquid is cooled to 50 C and dispensed in an anount of 0.2 nL
into the second well of the present invention. The first well of the
container can contain 5 to 50 ng of the first conposition, and optinmally
30 ng of the ré&spidducingftheeabovedsal campbsitien, thel distilleel watepés fitst beatefd tohe

I Xt f_the f t ti . i he,, f 1,
Cryatal |1 45 Gt Tie Bheasl e SoRer se@dad vbie Biimiog.she Cies waShiaddne «
silicon digs} doaddBoaRriall ABEniiRARL Mbtdte e ik el B GBMCT FhbaitEom

1:1to 1, and in one enbodinent in a weight-to-weight ratio of 2:
TheSni xt uaeidi and mlﬂ})écaraharganertben@ddad itd the mixtures olle bulk liquid is capled t s. 5

hi's omboll Agnt and dpatiafset gt emobRY G 23R i keSS B0uch e Bréeka o1 o

conposi ti giventibhe urease testing device contains a single conposition in a
dry powdered state. Specifically, in this enbodinent, the urease

i ndi cating conpedirstivel @foﬁh@aqqméalaewcqum&a@oﬁ ta 5@ @ abihedirsti t h a dry
powder ed | I rease testin
devi ce gehgﬁ{gﬁg@ﬁél@% Eﬁ rln%g% rﬁgl ng‘es}é%ﬂfﬁmbq %@?éﬁ@ﬂéa peel abl e )
pl als)t ijc fin mel{a@pafmigamfdhdalre:aemlxm_tmoftme finstmubosm;“]mefvrltm thiEﬂmv\ljl 132
i ncl udes a yrease |ndicating conmposi cont ai ns owder e

m xture oW lljr eysialmesxtiapy "Sgp(&ﬂﬂ g@@ﬁi gél %@& Q00 &8 H@EFC{,;\[)P’F% n the
wel | can . [ si ze of
'ess 1 han-HEo IS IBRRECRRY A5 01T sl S UdhAB BhEREOTIM 2 B T T
parti cul arD9:1, and in baa mtnbmdlrr@nt)m amenghjﬂtnwmmt ratiolof 2htk Iﬁbamxtemu? eais a
dry or powde eﬂ I ndi cat or | ﬂ R"H h In general, any
suitabl e g¥ je Chig o' 98% % n%PB&’Qﬁ[ UE%'@SH ?r'p05| tion, such as any of

t hegabove- desanolied dnisbdifeRt 8f thEressMunberttion .gqiursmatéd FOFigategd i t hin
the O corrp05| tion wl Inﬁgeneral | y depend upon the @grt i cul ar “i ndi cat or

chosen. Sffugiembagiment, insdeagaf eentainingbwg separate welisiand fweisepatiposi tion in

cont act e abReliphEche' Bpaustng Uetlee RRRARS o 1r iR R DA °
PCT/ US02/ peRtiérddstabd. sSpatificallye i this émbbdmﬁ@)’t thangniease inditatigd i n the wel |

and m xed with the powdered conposition. Any noisture present .in the
bi opsy safpMPosignisentains dry powdered urea combined with a dry powdered indicator.

0 For example, as shown in Figure 4, a urease testing device generally 110
includes a single well 112 covered by a peelable plastic film 120. In accordance
with the present invention, the well 112 includes a urease indicating composition
116, which contains a powdered mixture of urea and an indicator.

The powdered urea contained within the well can be a urea as described

5 above having an average particle size of less than about 0.1 mm, particularly less
than about 0.05 mm, and more patrticularly less than about 0.01 mm. Combined
with the powdered urea is a dry or powdered indicator, such as a pH indicator. In
general, any suitable dry indicator can be present in the composition, such as any
of the above- described indicators. The amount of indicator contained within the

0 composition will generally depend upon the particular indicator chosen.
Specifically, the indicator should be present in the composition in an amount
sufficient to show a color change when the composition is contacted with urease

present in a biopsy sample.
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used to activate the urea and the indicator. |If necessary, however, an
aqueous solution, such as distilled water, can be added with the biopsy
sanple. IWouBma®elis 5 present in the biopsy sanple, the wCaas®2/e981y
convert the urea into ammonia which, in turn, will cause the indicator to

di I
i cate 2 POl teeh Rk eneliB3aPLaf BTG e R e wd{arE AT
powder ed ﬂwp@sdenedrconhpbstltlinm Anpatbistard praseneincthe tdopsy sampletcan we a 0

bacter|C|de nost |ikely be .needed, al though both ingredi ents can
cont aH@ ‘?ﬁCtﬂ‘Wée pees @chétpe, indigatgry gﬁ]peqeﬁsg e NEWSYES. AYRIUGANS pr esent

|nvent|0n r | r e q
Syst oms angﬁﬂg?hﬁgﬁa@mmm Be%d4eaw htfh% bid apnbia IHlfEses€

I gure 5 ISC 0oses an e odi nen |agnost|c
sysbem 20peaseot i the blopsmsaarpplesﬂm uiease will canvérhthenanealinta@mmandal whidhor

b1 0l og! ealh b La0Se on a0 mReC BARRRS rerdC Lo Phll Fandings o

saliva. Thglodi agnostic system 20 may include a container 22 and a
mechani sm by which a user may nmanipulate a sanple of tissue, such as, for
exanpl e, the sfdlssifed. maethm{gmgcagentm desstibed abavaean also Rricertamedio and

el ude aneuSrofdestoRrotyic” Ao R Sod ety SR pEF et 8F5, |
coniai ner baeterigidel will Iniokst likekyi rfcﬁtbevmédedzaltlaowbrabstaqngﬂadvmw caBbeThe wells

26 and 28 may be defined, at le in part, by the walls 27 and 29,
respectlVEPQa'"ﬁﬁ’én\/t@PI@”E’@SHWG g@ewﬁ be fornmed to have a variety of

shown i n i gur isog® nfiRReRE e ARent HBAfon SAReriEh Lo faes aifieds 5" ©
may be vaforausel ip tlhe)diae:hbsedrsystmys bad enathads. aFlg:maﬁi cﬁsnlasesnals embadiimentri | ar
' ' As sho ur es nd 17 may be

f t 7 d/ 2
Comer ol o of 8 gstastin St 20 efidiig (o Begretans NG orsBat ey e izhd, "o
cylisndri cgdr mahy %rdf" AL htingn &S dig R&t%@éﬁrutﬁﬁe@aﬂo%ﬁa‘l’fe@d so

that, when vi ewe 0 fro he top of the con alner 22, the wells 26 and/or
28 have aspetimsnrsudhaas, Sorexampletissuesbiapsiitiogd orsalivas Jihe diagnesticangul ar ,

or of s6t i naySBMLRY MY nRuRB oot 27 SIrReBShishea IR ushtEicy "
Wi t hi n ongngiplagtea 8dmpheofiisue, gbctaas), féEe)(&?n@[y Bt Odcimehindifing 16414 28.

At | east a portlon of the projecting nmenmbe may be di sposed outS|de of

the i ntePfdhalds shewnip|Figures Saf/and 4. Asrrﬁi@pmq EbF"ng nberdiagnafdi¢ be

I nt Bar al'l ¥.ystem 20 may further include an overlying member 23.
As shown in Figures 5-7, 9, and 16, the container 22 may include a first well
26 and a second well 28. The wells 26 and 28 may be defined, at least in part, by
the walls 27 and 29, respectively. The wells 26 and 28 may be formed to have a
variety of different depths and cross-sectional shapes, some variations of which
5 are shown in Figures 5, 16-18 and 20. The wells 26 and 28 of the container 22
may be variously formed, and may have similar configurations or dissimilar
configurations. As shown in Figures 7 and 17, the wells 26 and/or 28 may be
generally frustoconical in shape, although the wells 26 and/or 28 may be cylindrical
or otherwise shaped. The wells 26 and/or 28 may be formed so that, when viewed
0 from the top of the container 22, the wells 26 and/or 28 have a non-circular shape,
such as an elliptical, square, rectangular, D-shaped or any other shape.
One or more projecting members, such as the projecting member 34 that is
shown in Figures 16-18, may be disposed within one or both of the wells 26 and
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formed wth the walls 27 and 29, or nmay be attached to the walls 27 and/or
29. Such projecting nenbers 34 may be configured to assist renoval of the
speci nen wodmb4soas, for exanple, a biopsy specinen, from tPaa/usS02/29814

speci nen- handl i ng tool 24. These projecting nenbers 34 nay be confi gured

t o assi st ogh ' - | b SR i Wt hi : Il 26
or 25, ThEBueltE8% &l Borfbh gf B bibjediip hbRGP 94 TnPBE diposthighisiat BPHE | o
is depi cirderiomofrthgwedls 28. artd/ah28.c d he girojectirkp memybdrademayrbe ibtddraliyent

| i or. h f | h | |
ohape as bita Wi BRDRLs 22 Shg S, or g%y BBt b BB g afglcERbS  har o1
shaped, sggh %)Z%'eﬁgrﬁg REMBES 3457 bR coPhard to d9sist ko8l oftRE spBeindrice.

The cont ai ner y, as shown in FigureS 5-7, include two elongated sides
38, 5t wo efBueh a6, fanexample, idviepayspetimesntiemuiherapeciiees-handingtaobd4t o be

a0 ar Cuat T PRIRCYRL Her@Rn a8 GoBiod et g sl Byl i hecliBiel s 6.
8 and 9, Fbgiticnmgaj svecimen Within 8 weik 28 sswgf ace 44. The first and/or

second wells 26 and 28 resBectiver“ may be configured to extend
downwar dl y fr otheneells 6 ard 28 mayalssiinsiide A stepsHe as thggtep, 32 that s

cont ai ner : O | ¢l ude a cavity 30. In a simlar manner, the cavity
30 may bgaélgwgair-légr%%&extend downwardly fromthe surface 44, as shown in

Fi gOr es 5, 6 dhd contaksers2mayi raviei manyg diffeberitSvevalbexteribosihamds, shehas) | s 26

and 28 and/or th avity 30 may be forned so as to exten wardly from at

oast a parEe. PRGeEAIbEEanguIas SARE A8 SO By IOHESD & BseD: Y

mani pul at i . ' handl i ng
Boft 2emgg ble! SiferRatefsHa suéf?és,%ﬁ@?éﬁ%e{} fgg@g@@gﬂg@@é

tool 24 such as that shown in Frgures 5 and '10- 15, | uded in
parti cul atrisngudari arathe liKe.t Tlee doalgimesrtd2omay sassih@en infigunes prie drsiude

i ti Th | pen-handl i ng tonl 24 be, i dwihin, th i t
30, 0. ho S el fgs A0t Bl ARt Pt 44 TBEREE el o et i
iNZ| |5§“ Zgogﬁgﬁ%@u&o Bk daRfy hraspeely 8 sef avdene] néheof béthtofane/ehts aecond

) respectively. The container 22 nmay al so be configured so
that a sp8@nBaludpanaricHate: Rrtion42msshawniniguresedr8t ai ned in the

conta ne 22, il b 13ydS 8, BURRIE BOHISTA b detigprggaabe =
respect i vély ThEirstamd/onsecdrainwelis@6 and|28; eespeetistigprayl bekeordigused tof
tweezers Eé)s(tend downwardly from the surface 44. As shown in Figures 5 and 6, the
0 container 22 may also include a cavity 30. In a similar manner, the cavity 30 may
be configured to extend downwardly from the surface 44, as shown in Figures 5, 6
and 9. As shown in Figures 16-18, one or both of the wells 26 and 28 and/or the
cavity 30 may be formed so as to extend upwardly from at least a portion of the
surface 44.
5 A mechanism by which a user may manipulate a sample of tissue, such as,
for example, the specimen handling tool 24 such as that shown in Figures 5 and
10-15, may also be included in particular embodiments of the diagnostic system 20
of the present invention. The specimen-handling tool 24 may be disposed within
the cavity 30.
0 The cavity 30 may, as shown in Figures 5-7, be configured so that it is
disposed about at least a portion of one of the first and/or second wells 26 and 28,
respectively. The container 22 may also be configured so that a specimen

handling tool 24 may be otherwise retained in the container 22 so that it is
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shown or in the shape of a single nenber pointed instrunment that can pick
up a specinmen by lancing the sanple. As shown in Figures 16 and 17, the
cont ai nerwdP3b34m8y be configured so that the speci nmen- handdrrngor/omsis 24 i s
secured in a particular position by one or nore ribs 84. The

Sboct men BRBAsLAANbALL AT YoltBn'd BHE e Rk EABSLELBUNRISHY SAdS8, 22 bY
one or nore esl ve he Tike: e’ or
nore rail sesp@chmlybé‘ hierspeciheen handlMgetODédambb(wapedﬂlke af paihef tegpzeseas

[ ti d d t h t 2 that. th | tend
upver dl y SHOHR SEin e-ghatie 3 shEle BemERE PaLTtFa L timenslBat ATtk P | & 46
ey al o <BeiARATHiRERg!IRe Sas! AYNBIA i Fig GRS feRark 1Y dihontRnerg2 | east

one gap 48 may forméd In one of the ralls 46 that extend al ong a
por Bi on omayre c@ﬁtmﬂra@soznat the sproimen-hamiiing tool724 imeeairedir 8 pautppdan s 50

Froure 7 BERIGE B BiE e i A0 afe e e e BB 2R 5Faile rot e
form at | gasthedl othei contaihet 2Zbg anketdr ére lodkiag SHPRBObicakBWayaxbsext end
outwardly fromthe wall 31 to permt the container 22 to rest in a stable

posi ti on BAN@SIBArABAIKE- or other surface. The rails 46 and the supports
50 may be conf b@l%rc?rqnﬁfé QWG%EQEe‘iR&Et?é@ﬁ %gcﬁeﬁ éj’ﬁb(?(ﬁe e F el ¥ O

processed through a variety of ace 44 may be
confi gur efresent myventiam and snaybe dlsnosedtolm the contdiner 22 sotimdidhe raitsyettohd and

cxanpl o, HAHOGL 2IG5iHAtIeadayBrEon of i Fughd S ORGCRIINORS 2IRdp B8y lsvin o
particul abe%ﬁflguﬁ%'t?%xtéd&@ut%%rd’fﬁfo@thé‘&&\thfﬂ\%? 29C A8t e ﬁ%ﬁr’n arﬁ/’é;/r ety

printed upon the surftace . ont ai ner may be formed f
of materi laeéornnettlnmtnmgt thiegails 4& dinat @gterpbamara)pmme of ploe gentainere2.

pol ypropyl ene, ,pal eth pol vin | chl ori n ot h

pol yol ef i n. 1{3‘5 LY?Wé‘r' fﬁ%lbr(?l? Lrdp Een%u%o&é@ r°|¥ qdo‘ﬁ“%§4 are
shogn in ex@hawmw&dg fi&netﬁdsaafaca Ba. PRESdIER- Fl’lgﬂl@'lrtﬁets‘ﬁﬁbo&éw&ﬁay

i ncl ude, as shown in lgures 10-13, a pair of cooperati ng arnms 54 and 55.

Each ar m be altagheg torthe wakh&rmlsa 3li thabiermiasheasd aamr’tlgrz of r&p@wty 3&ly. The

o™ 5% Sl ool $5haffno DAMAIR, BorE e L1 Yo na T haner 2

PCT/ USO2/ #9fk4 irt & stisé pOGlltich onta hbﬁmntale.ﬂ'rotﬁ@rr $urfge. Sthergllsa® and the

respectively, formng a joined end The joined end 60 may be confi gured
t o assist SHPROMESQ may %g@rhffgqrgqi, tq;,gnable the container 22 to be automatically
0 processed through a variety of equipment.

If desired, the surface 44 may be configured so that various indicia, such as
letters, numbers, symbols and other characters, may be placed onto or formed into
the surface 44. For example, and as shown in Figure 6, each well 26 and/or 28
may be given a particular designation, such as A or B, and that designation may

5 be printed upon the surface 44.

The container 22 may be formed from a variety of materials, including, for
example, polycarbonate, polystyrene, polypropylene, polyethylene,
polyvinylchloride, or any other type of polyolefin.

Particular embodiments of the specimen-handling tool 24 are shown in

0 Figures 10 — 15 and 21. The specimen-handling tool 24 may include, as shown in
Figures 10-13, a pair of cooperating arms 54 and 55. Each arm 54 and 55 may
include a tip portion 56 and 57, respectively. The arms 54 and 55 may each also
include a rear portion 58 and 59, respectively. The arms 54 and 55 may be joined
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particul ar tasks, such as, for exanple, manipulating a specinen, renoving a
plug 86 fromone of the first and/or second wells 26 and 28, respectively,
as wel |l awo33wmsdeer tasks. The outernost portion of the joipagdSenehséd nay be
variously configured, and may be forned as a narrow projection, such as

h b . . ! . ' q
my al g0 heRe U ke p8Ehe b P B0CRsbEetHl. i PRI &Y "ana
forward agoudthe joimediend 6®mdY Bndodfigured spassismtakeyusebirs gossmplistingen each

rearward arc,ua}e portion 62 and 63 ?nd its correspondi ng forward arcuate
portion 6B2agicYlastaskse sueh sy ior gxample, nanipulating @ wReCIMLBUAMOVRG 8ikE 64 and

65, respegki : ' s + BR7 ch arm
54" and 5500 e bne b S fifct 8haich SeLhRliehs 26 and 08 RSP RdNER, 38 L asc

bet een t bthemrtaskss4TrenduteBmost partion of the jpinechend 60 asay be variebslpe. | n such

an enbodi nen the rearward,_arcuate portions. 62 and 63 apd.fprward arcuate
por £ 1 ons. S8NGHEed AR Al Bt ohiaed a2 BRTOWROiect aPrsisoa o et SIVE M por 1 ons
64 and 65Fifr¥qqi nvardly. The internediate arcuate portions 64 and 65 may

be formed so that a user may nore easily grip these portions. As shown in
Fi gure 10, oneAsrseeprie Riguses 32 anthi3.lgacharm béaed Srhmal@lsuinsludewa f ace of

the int di at t i 4 .65, t,i f th
b ba- aFETBARE AR hEUBRIES B A3 EREaualy AN SRR SrafhiBBRHigTRS, o "
ef f@cti velyd W@ﬁ@sj@&ﬂvé@n DRsPcrled BetReBRRBICABBaMaIE drogateipdrlior?82 apd@B as is
shown in Fiqure 14 at 51. The arns 54 and/or 55 nay include fewer or nore

arcuat e p8ndiitseormesaAnding ferward @scuatererionBe endly, aesradtivel, B@ve, such as
the speci ﬁ?rrﬁ'&gg{é &Qu%@&&onién%%ridbf ' QUbEctitly, HRe gfc(ﬁlé?é E?RI%'E\%'G%@% of the
or nay nave a e s

arnms 54 a nore or 'I'éss pronounced arcu ape t han
what is dégiandesB-65-67 efugarhldrm 54 andsa&ngpdpectingdyamayteonfigure@sodisatld - 16

and 21, other configurations of the ns .and 55, be used in the
pect men. M eI SpaRAd Betwosy the atis AR B3 R ABROKTRGY TR VA | ous! y
formed t ogREGM! §1§uéhS§r‘i|e od'ﬂﬁ@htp%@F@ar@a&ﬁﬁ?g%ﬁgerﬂ?ﬁ;@%r@éﬁ 'aﬁﬁz 56 and

57 may be forned to Include a surface suc aces 70. T
sur faces fowang amcuate podivnis\66sanpEd carne, outimargisy and theainferomasliate dsouateof t he

B oSS, BRaE AR BB L 90 14 18 V0 03T 034061
rough or snoot FheAhtefmediatd Hidudte polivhl 6asarid85 h#lg8s forthddsd trrit @ wirpi ct ed
in Figure 15 may al so be

may more easily grip these portions. As shown in Figure 10, one or more ribs 52

0 may be positioned on the outer surface of the intermediate arcuate portions 64 and
65. Alternately, a portion of the arms 54 and/or 55 may have a roughened texture
to enable a user to more effectively grasp and manipulate the specimen-handling
tool 24, such as is shown in Figure 14 at 51.

The arms 54 and/or 55 may include fewer or more arcuate portions than the

5 three arcuate portions described above, such as the specimen-handling tool
shown in Figure 15. The arcuate portions of the arms 54 and/or 55 may have a
more or less pronounced arcuate shape than what is depicted in Figure 10. For
example and as shown in Figures 14 — 16 and 21, other configurations of the arms
54 and 55 may be used in the specimen-handling tool 24.

0 The tip portions 56 and 57 may be variously formed to enable a user to
manipulate a specimen. The tip portions 56 and 57 may be formed to include a
surface such as the surfaces 70. The surfaces 70 may be variously shaped and,
in particular, one or both of the surfaces 70 may be curved (as shown in Figure 14)

18



positioned on one or nore of the surfaces 70. The surfaces 70 may be

di sposed so that they are at |east sonewhat facing each other, thereby
enabl i ng wous@B406D 5 grasp a speci nen and hold it betweenpcraisezredsaces 70.
As shown in Figure 14, the tip portions 56 and/or 57 may curve outwardly,

and nay, | ug d a
rel ati zel y sﬁP@% 52‘3;83%?5@? 163 ﬁ@%ﬁ%eét he aprbeg%)rgpbe%r{s &Qné]&l%

i IncI Udﬁ astuoctulr:es suuﬁhalishd mmgqmm]thn?@rs kepittedin Hgggw?ﬁhﬂa)oalsa bieor k 82
al so shown in Figure or any, nu r confj gur ati ons

apeci nen: RARHPRREONGHIE SrpOILON R R APPEAn %Mﬂpeéffqgma&heaf#@pose

i ncl udi nggq R4t tﬁé?ﬁpé at 9‘ é’cﬁﬁé@ﬁﬁﬁl‘a%l rgo@ééf'ﬁét}‘né?rtﬁer éﬁHdHH I8 to

pol yet hyl ene, yV|ny chloride, or a er type pol yorefin.
Ref &rri nggrasp a epGa:lgLene@dLboldnbetWeearthe\serfayem@’Onérstﬁwomlmagutm5 the

di sposed gqver_ at on of t ace 44 of the ntai ner 22. At
Moot BB Horiins 8 haBe B ey o n e ardtl by, Praoris enibringils
over | yi ngsggtivstis aﬁowﬁw Figuke 16hend a1 arebtively 3HBRS bige Paci®b babsth dfhat

adheres to at |east a portion of the surface 44. The overlying menber 23
may over | Wempeams arfhSHmaiaciydesa poifs|suchas theoairicihehawn in 28 and

the cavityigie 18 et 85! YEBSHBRANRIFGRCPY 39 REnbiasst dfooeal (e first

and second respec n so s t he
ovenl yi ngccﬁﬁ@ﬁatlm be used to regulate the rate of water vapor

transm ssion tQ and from he wel |l s 26 28 of the contajner 2 The
overlying menbg— hespegimennapding @th"gtpreeg’r@@d fram@ variety ﬁka §/’| ng

eappl | o IR FETE AR bhlElbete TRRIAERE. PYoIcRy . RRURUEA L ot o

The overl polyglnymilxn'rdeZ@rlany o#hesctypeoﬂpeldoteﬁnr etai n the speci nen-handling

tool 24 t hi t . The |
cgﬁflgur\e\ﬁd oInIn!/R éarH?‘SMW 'HersspL ver ﬂ(ﬂvﬁﬂg'nSJB?ngY%?trﬂ?%B?he cavity

30. 5l n SOH%Tp@»@BQ@K/EPBi I%asfé‘ﬁoﬁibﬁréfythé%uﬁﬁﬂ@ﬂﬂ ot heeyniatherdizer Rehst at | east
a portion o 0 speci men-handling tool 24 so that, when the overlying

menber 23 pomqnecr:fdbed:amby g0 majebe formadiey thepwall B4. s'&ﬁ@c@\rmtymgammbeg 230! 24

I h hi s hed
i n any AFTRAEER VAR ot AL apRkFoarte Aol B 2ohdleh B SS L RABL Ty,
when the gResiade panThetyekginh mMémber R Fhay eviaty é@y YEmMBHAHSA RS the first
PCT/ US02/ 29814 within the cavity 30, be level with or rise slightly above

t he surfawell28, $fe second W@ERBaﬁﬂd thrsaniy 38hered to the overlying nenber 23.
0 The overlying member 23 may also be used to seal the first and second

wells 26 and 28, respectively. In some embodiments, the overlying member may
be used to regulate the rate of water vapor transmission to and from the wells 26
and 28 of the container 22. The overlying member 23 may also be configured so
that, if the overlying member 23 is removed prematurely or inadvertently, it may be
5 easily reapplied to the container 22 so that the wells 26 and 28 may be resealed.
The overlying member 23 may also be used to retain the specimen-handling
tool 24 within the cavity 30. The overlying member 23 may also be configured only
to retain the specimen-handling tool 24 within the cavity 30. In some
embodiments, the overlying member 23 may be adhered to at least a portion of the
0 specimen-handling tool 24 so that, when the overlying member 23 is removed form
the container 22, the specimen-handling tool 24 is also removed from the container
22. Although this may be accomplished in many different ways, the intermediate
arcuate portions 64 and 65 may, when the specimen-handling tool 24 is positioned
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As shown in Figure 20, a plug 87 may al so be used to at |east partially
seal each well 26 and 28. In such a configuration, the overlying nenber 23
does not wbomesmeét 0 seal the well that contains the plug @CI/user298ey nerely
be positioned above the well 26 and/or 28. The plug 87 may be forned froma
vari ety of; rd anl RS ARH . hidomne, or
any of a vcvz'atpﬁs dﬁ‘t?gpaggilé\&l%é@fggﬁ%k?ﬁg&??ﬁ?&guqﬁ4g%\bedrsc@ts, shown
i n Fi gur ecaBtachand bk sahieeed apthlel ariymgampmtier @3. of t he cont ai ner 22, such

, f le, th |1, 28. I nmbodi t th | yi nb
23y bo adheReaTN BiTigls 20 4 DA mY BB GAE ubed M ALB PRUSY 868 57 so
that, whegabtRqeR\2d 4nd 29. IN808FE c%%figéra‘fiéﬁ?%@t%élyfmb%é?%tdﬂéﬁﬁg21 one

or nore of the plugs 87 may al so be“renoved. plYug 87 may al so
rembved whead theealtbeiwalithhbeontaing the piug 83, lxanay srerglydd positanedy exanpl e

. e q ang .
Govi co. rmBB0Ye i 860 B, A@dr " The Bl 8T Rrell 5 tortiel rn \AiRERF g ™' ' "
accor di ngnizefidls, iﬁbl@_ﬂﬁ'{%}}, forssmiple Nnrubder, R IilR8ne CONARY Bf 8¥afiely ofr ea

conposition and the i cator gel conposition described 0 above. The
i ndi cat or Plpsticgolfpemeiesmodingatse @ filan epvies 86cshewn in FiguredBnnayRisaben

| tol nei& BREVS, 1| ' it |
composi 1 SRPHE (o plitioh of (A€ clnblind D2 SLEh o RE Sohfile e MAIREC! e aga
r1.4941 Phenol IrRectfie@hibdirentd, ltieel oVidtiying Bieraln 2T heaystiee hilhérietleorof  t he

above prepared, slide was then conpared with the shelf Ilife of a conmercial
product nRMEEVise crvertad o enger more ¢ wg%ﬁﬁsartaat,mrb B/QYERYET v O ark

of Drapern MEQC%BT f(:%gsne‘[ﬁ‘aa%tgﬁ%rﬁ (I HGﬁta'}déﬁ‘ I9dgRe gr miredtEne ?glp%aéﬁhay

conposi tion INs a mxture of urea and an indica in a “gel as
descri bedalso hé¢ @mdadentThéplugd8 77 AtayldiSo be dembved Mithvihe ispeCimeisbandiri 4

Thr ee tesLocil | des made according to the present invention were conpared
with three”™Sanples of the CLO TEST product. A standardized CLO TEST Col or
Chait devel oped prior to the experi mgxanysle used to assign nunerical scores

to the color of the sanples during the experinent. o
The following example was performed in order to demonstrate the stability

of a urease testing device made in accordance with the present invention.
A test slide according to the present invention was prepared
containing the urea composition and the indicator gel composition described
0 above. The indicator gel composition, however, did not contain the methyl
paraben bactericide or the citric acid pH adjuster.

Specifically, the gel composition contained the following:

Ingredient Amount
Extra Pure Grade Agar{1.4941g
Phenol Red 0.0110g
Distilled Water 100.00mL

5 The shelf life of the above prepared slide was then compared with the shelf
life of a commercial product marketed under the name CLO-TEST by Ballard
Medical/Kimberly Clark of Draper, Utah. The CLO-TEST product includes a
urease indicator composition which contains a mixture of urea and an indicator in a
gel as described in U.S. Patent No. 4,748,113.
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5 The slides were affixed to a polystyrene box introduced into a chanber
set at 37 C, 100%relative humdity, and 10% carbon di oxi de. Photographs
were takeo mwagl 24 hours for a period of 45 days, whi ch PeFNE0/kesns
assessed and given a score using the CLO TEST Col or Chart. Using coI or

readings i th TRRECHPLIGdBke HBoBHIAL RANEIprbba iy ditioHWERRbGmohid

CLO TEST sanpl es were nusa est slides of
t he presenﬂithithmﬂamplemmfehSCLD-TESc’thbreduct /kla;anﬂﬁrdrz’dmdaCdJO}H'EST Celoof the
th an artificial

t est lid f h t t
b onsy by ChatASvEIdHed pritr fo e AxpETRERT whh BRed S pssiah mubey A S oy ds
ur ease. The, @Sib} bf healankiiepaliriAg I expimgheced in the first vell

containing the 5 powdered urea.” The sanple was coated with urea, and then
pl abed in the §be@hdesn@|re affixetddo @i pajystienerhixciatroduced lrtt@ﬂmmnnberrset

Cbservat i Q col of S sti [l viable
ot e o8l 3T b on 08 idlya iR ARy Ang, 10 oo 8166, cPhboYERR Wt o™ ¢
shoul d betaméh%l/ér*ﬂaﬁ hily's wr\eegsenia"tnamwewmmdh heire ithen asséys@am iven O

i ncl ude any and | esser included ra For exanpl e, a range from

45-90  woAlSSOEs Y5O 106 GAO-SESJ0COls GBI MSinmoeiatraaings wiih Seas, oft he range

56. 356 t o 80840 O GrEABEishFY 8 TRusall, T ATTEST S AR o BB 2 piar
| S GLAI MEDnusablé onAlayed hehilef thie tdst didies g thd preseas mveation were 3tk viableaon

gastroint gstiﬁgal system conprising: providing a sanple of gastric materi al
froma pa 5 contacting said gastric material with a first conposition

conpri sing ur e"’!fhe ﬁ%lfq'ifélb%et%éét@ld%adﬁa¢ r&ten*?ﬁwéﬁtléﬁﬂ\)é%rél%' tédib@ wihroni a

when contacted wth wurease; and there er contacti ng sal d gastric
mat eri al antantificialdsopsy mwnmssmfadlssuerqamme egntaining detiberately éndratitcadi cat or

bei ng confi ure to e the presenc anpmgni g, t hereb ndi cati ng
the preseH dU}ee%E @Qﬁ)ﬁsag&'? W@SrPi? 'qu'eg];rsq ﬁle?‘ﬂﬁ H'é @&cl ned in
clasm 1, phRbeHeY UReR. fTH§§anﬁ9I§P«D§$ Ebated Wit bFdaS %ﬁdﬁlh@ﬁ’b%‘é@dn ¢RETBOSAHd on.
3. A nethod as defined in claim 2, wherein said urea has mean particle
si ze of | wel containiogthenindicator gel composition. Observations of the color change of

the gel revealed it was still viable for the detection of ammonia after 39 days, when

the gel was checked.

It should be noted that any given range presented herein is intended to
0 include any and all lesser included ranges. For example, a range of from 45-90
would also include 50-90; 45-80; 46-89 and the like. Thus, the range of 95% to
99.999% also includes, for example, the ranges of 96% to 99.1%, 96.3% to 99.7%,

and 99.91 to 99.999%.
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5 4. A nmethod as defined in claim2, wherein said first conposition further
conprises an anti-caking agent. 5. A nmethod as defined in claim1, wherein
sai d secowo ocoB@esi ti on conprises agar in addition to saipdTiusd2/emstior. 6. A
met hod as defined in claim1, wherein said indicator conprises a 0 pH

I ndi catorwﬁﬁtr IggﬂﬂaﬂEﬁqgor when the pHis increased. 7. A nethod as
defined i sai d second conposition further conprises a
bactericide or1a baétraetheiddfor détecingithdpresence ef ureasei in ecgastroidtestitar ei n

sai d second conposition further conprises a pH adjuster. 5 9. A method as
defined i ﬁy%trem p”%!ﬂ@f ein said gastric material is contacted with said
first composit baigg ddiRbleds daBRRimatdial frbha phtigfle urea is  combined

with the gastr C rrat rla prior to being contac W th said second
comSosi tion. 1oontactimg haid gastrieMmaterialiwithca firsthcompolséioni comprising ues]

t Tor i . 11. A d def d
uherorn R v R CEEE of Being Bl 1S 3ol ouEh soReCie o2 20814
12. A net heghdedmndet ecting the presence of urease in a gastrointestinal

system conprising: providing a sanple of gastric material froma patient;
contacting sai thajasfte ern’mtmg said gasticanatenigbwith iscsecondmanpasition 5

onver t ed oIS MG A fleote RoR RbicalR oY FRTRERERSRERES 1Y pkRelbeof i ng
confi gur ednimonianbéedlendibating threairesende efureasea in baidejastiicfiataiding t he
presence of urease in said gastric material. 13. A nmethod as defined in

claim 12, wheré€in s& 'Hemoéaﬁﬁbﬁj%fﬁ'@ﬁ'“\&'@'m h Wherein H‘ecfﬁ'ﬁb%mpp%lﬂo'has a mean
particle Ebﬁl?rlg s'ag)%?Néé? 8 tﬁnl nm 14. A method as defined in claim
urther

12, wherein ositl on conprises an anti-caking agent. 15. A
met hod as defi Bed |AmbthadlaﬁdeﬁmieiohaiErainWIheMimaaidrureampsiamsaa pH

i ndi cator that changes cpl or en the pHis increased. 5 16. A systemfor
det ect i ngp?H@%?@géﬁ%&sS&BaUrﬂeﬁhﬁncomr| si ng:

5 4, A method as defined in claim 2, wherein said first composition further
comprises an anti-caking agent.
5. A method as defined in claim 1, wherein said second composition

comprises agar in addition to said indicator.

6. A method as defined in claim 1, wherein said indicator comprises a
0 pH indicator that changes color when the pH is increased.
7. A method as defined in claim 1, wherein said second composition

further comprises a bactericide or a bacteristat.
8. A method as defined in claim 1, wherein said second composition
further comprises a pH adjuster.

5 9. A method as defined in claim 1, wherein said gastric material is
contacted with said first composition such that at least a portion of the urea is
combined with the gastric material prior to being contacted with said second
composition.

10. A method as defined in claim 1, wherein the second composition

0 comprises a gel.

11. A method as defined in claim 1, wherein the indicator comprises

phenol red.
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a first conposition separated froma second conposition for sequenti al
contact with a sanple, said first conposition conprising urea in powdered
form sawo wangmebei ng capabl e of being converted into anPomiEsokesns
contacted with urease, said second conposition conprising an indicator,

A system ac defPea HOtTel ol SBteeinbthe RREALE ot UfedbeCRE 8 lnfRIREL 0. i oo
a gel . 18sydtemysémprisingdefined in claim 16, wherein said second conposition

further conprises agar and a pH adjuster, said second c_ongosition havi ng a
pH of 5 | ess than RFMFING agsample of gaslicamptesiahroma@atiant| ai m 16, wherein

said first conpositi ' {2l | f b f Dzﬁ@gl. ' d
conposition i rsrpcont gﬁﬁggﬁ?%ggﬂs@%ﬁgﬁﬁ%ﬁlg?l{nhzér pS%b@!&B@;cst m'sz@ gefsf(r:lgg in
cl ai5m 16, _pwhﬂgeémualsw ahd adrdssy inciiceiors isaidralmreartibing Gapabld oébemé@ylicmwsi tion
are tLan and spaced apar N the sa .contal ner. ., . S em as
defi ned 1 INBIEEMPTE WhET PR ACIEGEVY ieahecinl Baif (ipelo Paing GinfOER tohan
about 0. 1ifHRatd2he Hrésetict B amERiathbidly ihdiBafi B r@sehce bPaRRsEIAP! | Si ng:

23 WO 03/034061 PCT/US02/ 29814 a container including a first well spaced
apart frosail gastoamatetial, a first conposition contained in said first well,

said first co siti,on ..conpr i, S r I d urea i capabl.e .of bei ng
converted int gqgmmﬁ @emﬁ)@ﬂ% g%fH?%jc'ﬁe‘ggi\m ?% “P%&%sgg Ugggé)([fg%d‘t% sition
contoai ned shill SethPosiBs®Rbs Wehban pattitie sige v lessaFAA SbbUDO. 1ICARRS | Si ng an

i ndi cator, said indicator being configured to indicate the presence of

ammoni a. 23. Al4yst éningthagas delingdincglaimi 2ovhereinesaid Sonpasitian fusBeposi ti on

conpri ses wder, -_%}ﬁiif' id urea has a nean particle size of |ess
than O ag@ﬂ'{b‘?tggga&aﬂé}ﬂb : é@%’?‘gm as defined in claim23, wherein said

second conposi tibon A methuer asdefinedsiaclaigal 2 anbler@inpshiddndisaor cotiprisés @yst em
as defined jn claim?22, wherein said indicator conprises phenol red. 5 26.
A system & 'ﬂgfan@g]‘Phcr@”&eﬁOPﬁ?“ﬁ‘lﬁ’l e PR &nIRCreasey- a top covering

5 16. A system for detecting the presence of urease comprising:

a first composition separated from a second composition for sequential
contact with a sample, said first composition comprising urea in powdered form,
said urea being capable of being converted into ammonia when contacted with
urease, said second composition comprising an indicator, said indicator being

0 configured to indicate the presence of ammonia.

17. A system as defined in claim 16, wherein said second composition
comprises a gel.

18. A system as defined in claim 16, wherein said second composition
further comprises agar and a pH adjuster, said second composition having a pH of

'S less than about 6.0.

19. A system as defined in claim 16, wherein said first composition is
contained in a first container and said second composition is contained in a second
container.

20. A system as defined in claim 16, wherein said first composition and

0 said second composition are positioned, and spaced apart, in the same container.

21. A system as defined in claim 16, wherein the urea has a particle size
of less than about 0.1 mm.

22. A system for detecting the presence of urease comprising:
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said first well and said second well of said container, said top conprising
afilm said filmbeing water inperneable over said first well. 27. A

syst em aswoaBioa®d1 i n cl aim 26 further conprising a renpovalvca/ysozgesidi sposed
in at | east one of the wells. 0 28. A systemas defined in claim 22,

further conprigi ' - | i toql .defined in
claim 28, wher él‘%’%éﬂi‘%ﬂ@%'é‘%%ﬁ ﬁ%gvaéllirbﬂ)&c%ﬁoa&a?ﬁgfgorﬁiaz%%éoi& V&ﬂ’hi n at | east
a portion of saifiistosomhposiéon cGftairddsy Sarnfidswehf isakrtfirsticempositid®, t he

speci nen-handljng tool 5 conprising a pair of cooperating arnms. 31. A

syst em as CABPrigEd Yreacsaif wred beingganablg ok beiRg copueitem ta amNeRig Whesb
conpri si Ngoatalctdy Rtk LkrseAnd a rear portion, the arns being joined to each
other at their rear portions to forma joined end. 32. A system as defi ned

in & aim 31, ab deecand compdsitipnpaomtained liresaig seconddvelll 8amssexohidat surf ace.
33. A system as. defined. in clali 1, the joined end being fqoroned to

"ol ude” acREIRP OB SRS NEn DRk seaEms iR 0BT ed A6 e as
defined i gr&dedc®ot@mmasia, arm further conprising a rearward arcuate
portion. 35. A systemas defined in claim30, each armfurther conprising a

forward ar cuat @3por A syisters agaiefinedyig claima22 wbereair aidfirst edmpasifiorach arm
further caonprisi a earward arcuate rtiQn_an nter | at rcuate
por 1 on, * BB RPE A de St W Ae R oA TPE hob 8 nBa Bl s T I el
reapward apeuedq mer.tion and the forward arcuate portion. 37. A system as
defined in claim 22, wherein at |east one of the wells has a 0
frustoconi cal &8nfi §usysterias defined ifgtaimi 23, whareinssaid sgcenrst cerapesitiphg t he
presence ﬂ]rtﬁgr%ﬁf?ris%saacg%?ﬁhaia[cpHrg?j'tfsrtéral for diagnosing a gastrointestinal
di sorder conprising:” a conposition conprising a powder, said conposition

I ncl udi ng ur ea25andAagysterhiasoddfined iaghain, 22 avhiereinesaid indicajoncomaprisgsr ti cl e
size of less than about 5 0.1 mm 39. A material as defined in claim 38,
wher ei n sRNENQKES: has a nean

5 26. A system as defined in claim 22, further comprising a top covering
said first well and said second well of said container, said top comprising a film,
said film being water impermeable over said first well.

27. A system as defined in claim 26 further comprising a removable plug
disposed in at least one of the wells.

0 28. A system as defined in claim 22, further comprising a specimen-
handling tool.

29. A system as defined in claim 28, wherein said specimen-handling
tool is disposed within at least a portion of said container.

30. A system as defined in claim 28, the specimen-handling tool

5 comprising a pair of cooperating arms.

31. A system as defined in claim 30, each arm of the specimen handling
tool comprising a tip portion and a rear portion, the arms being joined to each other
at their rear portions to form a joined end.

32. A system as defined in claim 31, at least one tip portion being formed

0 as a flat surface.

33. A system as defined in claim 31, the joined end being formed to

include a narrow projection.
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particle size of |less than about 0.05 nm 40. A nmaterial as defined in
claim38, wherein said urea has a nean particle size of |ess than about
0.01 mm wodk3mermateri al as defined in claim38, whereinpsaiwbozaedsi4 caki ng
agent conprises sodiumalunino silicate or si I ica. 42. A material as

defined in clahpm 38, %gm Sé‘éfﬁ. OIH)%FA@th Eﬁ% fﬁRHB,f icaﬁ@rﬁﬁxgegt ed

indicator that™r's configlred to In |cate sence of ‘anmon
when sai dregreard arduaté ponroaase 5 43. A materi aI as defined in claim 38,
wherein said antl- s‘k agent has a, nean particle size of |ess than about

0.01 mm 44. Adfatefi 8yS@R asrdeiingd i glaimn3ds eaghearen fudher ComPRISEIS: Pon
further gARFd SR3afe Beﬁfoﬁl_’l cide. 25

5 36. A system as defined in claim 35, each arm further comprising a
rearward arcuate portion and an intermediate arcuate portion, the intermediate
arcuate portion being disposed between the rearward arcuate portion and the
forward arcuate portion.

37. A system as defined in claim 22, wherein at least one of the wells has a

0 frustoconical configuration.

38. A material well suited for detecting the presence of urease in a gastric
material for diagnosing a gastrointestinal disorder comprising:

a composition comprising a powder, said composition including urea
and an anti-caking agent, said urea having a mean particle size of less than about

5 0.1 mm.

39. A material as defined in claim 38, wherein said urea has a mean
particle size of less than about 0.05 mm.

40. A material as defined in claim 38, wherein said urea has a mean
particle size of less than about 0.01 mm.

0 41. A material as defined in claim 38, wherein said anti-caking agent
comprises sodium alumino silicate or silica.

42. A material as defined in claim 38, wherein said composition further
comprises an indicator that is configured to indicate the presence of ammonia
created when said urea contacts urease.

5 43. A material as defined in claim 38, wherein said anti-caking agent has a
mean particle size of less than about 0.01 mm.

44. A material as defined in claim 38, wherein said composition further

comprises a bactericide.
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