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WO 03/034061 PCT/ US02/ 29814 material with a conposition containing urea
and an i ndetegmine thespresgnee piparticular 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



Increased to a certain level. For exanple, the indicator can be phenol red,
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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
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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%%'
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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



enbodi ment. Thus, it is intended that the present invention covers such
nodi fi cations and variations as cone within the scope of the appended
cl ai ms a0 08/08406i r equi val ents. The present invention isPgeEnsoakisys
directed to a system and nethod for the detection of gastrointestinal

di sor der s (6B, Wor HAAARS, Tatl ity ol BpScrbal b4 pakaoke Lhe system

and netho t he present 1'nvention ete resen urease on a
gastri c beopmgdimanbican ber esexton anahineeammlmemm vieldtzestprfodbheed 0 by

bact t hat to th testi t | udi ng bact eri
cuch s PETIOERE o e iy s el e AR Bresent [eplib oveisiuckian be caused

by bacter h%dlfldd%ﬂ@tdn@l%riaﬂéhél% cBRHeORItRinGhe %EBB@BT Ehéléﬁﬁéddebsclalms and
gastroenteritis, non-ulcer dyspepsia, esophageal reflux disease, gastric

mot Bl ity theibeadvalentseptic ul cers including gastric and duodenal ul cers,

gastr ot nt est | ndrerbReniAEngons GeBEfal BiSFEo T R e Sho hPVERLIP e, " 1"

obt ai ned. défébtlbh@lﬁghs&&mstmw&lsoﬁdmcQ@ﬁéd—lﬁy BecteribhinfedtioRBOMdreon
containing urea and an indicator, such as a pH indicator. I|f urease vere

present i Rartieslaslye g systam and methad efibe Rﬁ%%ﬁfﬂ inyestion desest taepresaneeafl ¢ he
[ h
urea in t &%Wé'g%ﬁelb Blﬁgg/”?%ﬂgﬁ.flg%%‘%gqg% (ﬁf}zﬁﬁ@l{rﬁﬂv ootr>é Pﬁc?d I t e pH

of the conposition en cause n ergo a
col Or chabg@acmiadbhatardabafnﬁbbtﬂethefgasﬁmeﬂesthiaetraotrrpmdmglbacmnhadunhrw urea

and the i C s .atelatively shor eIf life due heln abilit
of vari oué'mi %6%‘8?%3(9" Sﬁ"ﬁg"‘%ﬁﬁé&glsﬁ h?‘k‘?ﬁfhb?’l@a?ﬁé& by éﬁc e'f'ﬁ pr esen%/
i nvention t | rders
caused by '”Si%ﬁ’fsf‘g?'g.aﬁ@??f‘%ﬁé mﬁ@%‘?ﬁé."ﬁg" gaSFodRElty fikber dyspopsel |

order to eapphageal nefluxdisease, fgastti‘c rogtility discnders, peplicelkceteincigding gastdet ect

bacterial _jnfections in the rointestinal tract, a conposition
cont ai ni nanﬁp@gdpgalstgﬁgrrsa?a &Ifﬁ a conposition cont ai ni ng an indicator.

The st wo conposid tHeNsast! i driePtos@steBddiérnial isfeblics Raheida3traintstipay trictsanpl e
in order to detect the presence of urease. More particularly, the first

conposi ti 8rbieRst samBlewafgastric matariebwasissidebtained. dine biopsysamplenast ai ni ng

ommins._ el SrtERet Y 3 RBRoB ol BN alpr MBicadl it S5 api®

03/ 034061 g tbISOR LirssEwelfe pressthicinithe ibigisyrsaniple, thantdtbasg woelilbreakent s of
the test system pecone nore relaxed. For instance, by maintaining both
conposi t i BRYNARLERRVErN hedirea inthecomposition 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 , is mMgeh iHPHBICIGOIR ﬁéﬁdliﬂg rtggu?%ﬁemércﬁ,thékéagy%rﬁ gé%ﬁ%feﬁes to be

produced that are not sensitiv I ngredi ents contal ne In 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 PRydeEed state wh@ssyithoskpnanticakingsegentken fromthe |ining of the
R B e L
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 Hy¥ B3HPORItIBRS bFRR4FRBYApar bih aisimglk Containdrrs T egar d,

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, lightécatiepingaantalsm be wget 40 determine gatitlesizésr Thadi cati ng
the presence of ammnl a. In 10 WO 03/034061 PCT/ U802/29814 %eneral any

sui t abl e MeANRArHcle size gféhg,{gg@,@garqql\es( N RRRISHIAr SRR S GalGHate PYording
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

10



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 embodimemmaspHrmdnmtor gdrebe wised $miondicatesrq)olsange)|m pH €ont act ed

ith the bi taj pi of th it
w11 i nor BxaBRle, VARRuS pEARDE=fer Are BiRlasle Bl chBbosiaaion 25 NRHCS T se i n pH

w1 thenjpewed he pH indicator to signify a positive readi ng 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

pur gl e (4, 4" - ( $he pH obeZREdhEIcOMpbsitidn ikl Bk Adiide® PhaverapH bpiemol ]

S S—dl oxi de), chlorophenol red, bronocresol reen
_ ( 3Habout GEmibual o abow-%/pHdgn@)lgwg[ maasugabnwary@rmqj%mﬁqges, S
11 V\D 03/ chél%q% PCT/ US02/ 29814 di oxi de), and bronophenol bl ue
(4,4 -(3H enzoxat 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-

11



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 BHEFOPEJANYAS. dependi ng upon the requirenents of the test and the
S oot Hetest e i 8] o5 AR AT BB 0, 050
PCT/ US02/ 288ibihedawitid a mdd}ustetn towhaiatain thopiH Witlee séedred comPosition wWkihat 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

ot ude <840 aedBERRLNEen SRR iastA® sBAYT BRasihrt L ERES kT “ana "
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 ﬁ@"‘tﬂﬁ’émpﬁd?@ator as

a liquid Béct’gﬁci?je%'a 65& Aistal. "ehd BALfcRie G@Ecﬁérzsﬁnatgﬁ 5€| b@& 6 4c té’? 2i ng

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

d | at t f t t h t
S et or - aliF oeutl of B araAemavo ResiP SoSL ve eainge BaeAACER AR, Li on

in conbi gk banusedtiA tﬁé]?r&eﬁpmoeﬁﬂamrﬂﬂudb 86dlam 5£d@rrﬁétmp§%@mn{mmﬂt ure
to activate the indica The followmng 1s an exanple one formulation

that can pewdsexybeszoate), @utmmybparﬁbent(pmpylnhydeowgﬂéﬂaf@b the present

Rt S M M
G age) 1. Geéén@u 6h thié oamslistifbupistadcédBandPiRn@ésifeiréduO01-2. 0 Meth | h drox

Benzoat e D|st| |l ed Water renmmi nder When formd:g a one liter batch of

t he aboveB@mﬁﬁgn@mtmnmg e inigatar anadiquicher ipa aeldate; the indigaten ean algo
63, BRSERER | sbenen SRt it AFALERRE BB Mg o
Red Mer ckinchidihg gardboard 4d p&eerSdn thisrhbodimiéat,she sebbnd kofpositiop can be
ﬁéﬁjﬁégz y ‘Egggrﬁ reclgtlveﬁ)yl/ MoiStUrS free. When uding & paper substrate, howaver, extra
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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I n produci ng the above gel conposition, the distilled water is first heated
to 95 C. The phenol red powder is added while stirring the distilled water,
and the wgas/os®6ndded in snmall anmounts while the m xturePiCI/usat/edsad ned at
95 C. The citric 5 acid and nethyl paraben are then added to the m xture.
The bulk liquid is cooled to 50 C and di spensed in an anount of 0.2 nL into
the second well of the present invention. The first well of the container
can contain 5 {rops@iucipgathetaboveiget compositionj theadistilkaddwvaler istivist hedt@edrtg of

of the f1 P81 G ot oRRERe ed GoweE | addawhi sBriGahe diciodiwatef abedBer o pur o

urea (Mer ahafatalded i#%n%ﬂ&ﬁoé%%hiieﬁtth@ msfurélid MaiftalreeCat 98 Q1 Fhelcitigm®

Cat al og #S—_SGSrQ at a weight-to-weig ratio froml1l:1 to 100:1, and in one
enmbddi menacidma

d | mvgl@hpatﬁfmargﬁhenadnedwltm mixtTres ﬁﬁ;\&buh@iq@ isseagledtt to
Doo L : PR ‘ : £ th
resent Ui [ e Fand EpPRET DAL AMOREPET A i3 08 BhPE RRIAT NI BlesBht  cac

of cont ai pveatibmo separate wells and two separate conpositions, the urease

testing device_contains a single conposition in a dry Pomdered state.
Specifically, iThetfiistovelhelierontainereaneeniaid 5 tube g afthedfisbosi ti on
cont ai ns r i ' : lJadi.cator. 0 For
exarpl o, S hpRSHRA BB 6RaRG 38R M s XIS bt T 110

i ncDudes i tHengrleparation df tBe cose naxtuley ofethpdiestadunepglitient for uselimtiefirst | n

accordance wth the present inveption, the [ | 2_incl udes ur ease

i ndi cat i n@’e@oﬁ'ﬁ%ﬁ"tﬂ%&traﬂ%ﬂe W‘??C(N}"é%péﬁqgg %Mérw iscmixed Whh ur ea and
an indica ; i e Dy AL : e urea as
escri b BEo R e A e B M g i e & B
mm parti d00dr lepdlieese enhizodioieatiin & weightytp-weeightmatie b 2rt.i The aniktpreé éss t han

about 0.01 mm_ Conbi ped ith the powdered urea is a dry or powdered

i ndi cat or ?U@Télght_oﬂ"ﬁ'}?ﬂ-lupmﬁ E'&? BPW%Pﬁm')&HF?EFez?PﬁS'any suitabl e dry indicator
cansbe present AngtHdtentsitigient bPthe Fraséntafvantion igfillushatadpvEigurtescin bed

i ndi cators. The anmount of indicator contained within the 0 conposition

wi | | genethis eynbesiireaat, insdead pecontainindiive separpteawelis anddwa seppeiefi cal |y,
e o <ShBpBEHe B Rage Flnb TS GRRRE S AAE BB g gL o o
present i powderexpstates agpeeificdlly, WaHISémBaamieritGhelivease Hitidatingn thi s
embod, rTEntcbmtprc]gitil?)inocllc))?&lairs1sz.i EPJ godvgerpeldatfrgg ciorr]nbtir?gd vvs\;ietlhla 3rr;/dponv1;lc)i<§rgdvi\ﬁu§igator.
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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t he powdered conposition. Any noisture present in the biopsy sanple can be
used to activate the urea and the indicator. If necessary, however, an
aqueous wololtoBea] such as distilled water, can be added warfUSobveoshs opsy
sanple. If urease is 5 present in the biopsy sanple, the urease wl|

convert the ur i l.a L. | ! P NyTel or to
I ndi cate a posi |H¢€&"r?’8§m?‘? ?ﬁtsLh\g}glggs%ﬁé@ﬁg&ngbr%&dclhltﬁrgmférg):g{l&r%d\?ﬂ@n
ant i - caki tie powdéredscathesasitidre dAap maistapnprdsent inethe bidbpsynsaimple canhise dry

powdered conposition. In this epbodi.pent, however, H adjuster or a O
bact eri ci Hﬁg&ﬁq pctide the R’@a&/aqf&hedadﬁ@&!ed{]”%ﬂqsﬁﬁﬂbﬁo SVEN I MABHWMTt s can
be cont aj ' d b b ' ' Wi &gbég}h nt esent
i nventi Onb?@ﬂgﬂ%&c{?ﬁaﬁ ?'gﬁ %?n%vgﬁé$in gﬁ?'d'? gglmgﬁﬂth gpﬁ%s I n ?ﬁé lfi?iégﬁggféd

sysbens apresest notthe. bipsyusampledirecurease wilh conmbertithesurtea info amdicadgmwidhe
system 20, according to.the present. inventiaon..that be utilized.5 for
many typell B arll GRySE the Inlicaioiglo ingigatee pgRILs Fesylt Suh asity dignging

bi ol ogi cakofopst speci nen such as, for exanple, tissue biopsy, blood or
saliva. The diagnostic system 20 nmay include a container 22 and a

nmechani sm by wHidgisiraduare pntiwakingsadent pgdessribegrpbeve can plso ke centainessin f or
le, i men- 0t qAln ' in_Fi 10 and
T hs e SRR BHASR 98 s Btnbiinelst AR ol SbEer Bra™® "

i nclgude abaoteeitidei wif) mestiikelydidt basneduedn althougrgbottsingredierfls cantel6, t he

container 22 may include a fj rs_gi well 26 and a second well 28. The wells
26 and 2scapiaingd ipdhe sempositiondtdesited. part, by the walls 27 and 29,

respectively. Zrh@n Hb%d%ﬁeﬁf‘%ezéré%’é}ﬁt @eﬁ%ﬂ%ﬁé&té@&?c&ta#@r% 55\\%1 Is

di fferent depths and cross-séctional shapes, sone variations o ich 5 are
shown i n forgisedn the disgids@daydtends amtenethbts. Pjuned discloses ar eothaditnast 22

con 1 gur aPl Biiaadheste Fgstent 0 aceurs B Bpredentinieniin Babey e w38 hay “be
gengr al | yfdrrighy b%!diédho%ﬂé%tin?' throdiafREstiees s @fizarobiBlogical ket be

cylindrical ~or otherw se shaped. The wells~26 and/or 28 nay bé formed so
t hat, whespetigwadssuEhfasfon éxanplp, tssuenkiopsyttioeter salivat NidhedingBostE and/ or

20 e AR AR AB oon NG 223 B SREbyaF o NSV 27
proj ecti nengrmpiiate B4amphs of Sssuhoueh b8, for examplel the Spedmgniearilingased
within one or both of the wells 26 and 15 WO 03/034061 PCT/ USQ2/ 29814 28.
At | east 2Z4tbatisshown infdowesiSedPiang Hendedepictedhip biguts i8obediagnastige of
the 0 system 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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interior of the wells 26 and/or 28. The projecting nenber 34 may be
integrally fornmed with the walls 27 and 29, or nay be attached to the

wal I's 27 wodBms408D. Such projecting nenbers 34 may be comOrgisozebsio assi st
renoval of the specinmen 5 such as, for exanple, a bi opsy speC| men, fromthe

speci men- bgnoNti| &gkt O rtioA of t@ﬁrﬁ?ed?lrrlgl f&mbBP3 bé. ide B? trigir ed

to assist the user |n accurate itroning a speci n In the well 26
or 28. Thintexidn of thé welld ZE&mﬂyr%s&hemmedm@nwmtpnrﬁmmaasbaﬂntegrahp 32 that

' d d E 0 t 22

overal | olraeby s i el 27 ant. Py BEaHaresT lo Begialbr ol Aulosdbingul ar
shape as S@@Wbrbj@cﬁh@meﬁ%e:rsﬁrﬁﬁ?b%co-ﬁlﬂ?urébot@ta%smrrer%%vw tHé S?b&lﬁ"iéﬁitel y
shaped, such for” exanpl e, square ong, triangular, and the lik

The 5cont asueh aazforrayam@& @hbmnsy snpemrg@ne&omthe sne@lm@réhandhﬁgatomhaﬁt ed sides

eaS| It\;/mg(raiggg%%@ggt @s@%@‘%&g(ﬁiﬁ %ﬁ&%ﬁﬂa%% g%stﬁﬁg? ﬁ%élj h%%r ﬁ&}&yncl ude

an ar cuat ogitiohingra éﬁe@@meﬁhﬂm the weye6es 28.- 9. As shown in Figures 5, 6,
8 and 9, the container é include a surface 44. The first and/or

second wel | s 2@h 8%"@8’26 ?"é‘ég dnayalsy incude pesten Ry apde siep I thatds

domwardl)ﬁ é{c ﬁrléré@ce 44. As shown in Figures 5 and 6, the O
cont ai ner S o I'nClude a cavity 30. In a simlar manner, the cavity
30 Gay be conﬂ'hgwoedamer m(hmydwamvmmay differémtoverdibesteribnskeapiet, sash aspwn in

and 26 antprrariie, tog Serpra Teelproirshaen s shasm b BaVERe. el 8 7 er om ot
| east @ Pebhatbrola i beuitehAdlyhaped! s aF BaToP BidkhpWisGliak, WBRINGTY i ng

mani pul ate a sanpl e tissue r exanpl e, the specine
tool 24 strtanmﬂert and thehliken The sogianm& raay, as Shawn |mﬁ5guaes5 -héndlude uded in

vent | on WS RETGRIET HRRS nan e RAEPAER sl RJAGEA TR e A THBR T ne cavity

30. 50 Theceafdursd 30 berasilpgraspedby 8 ukeOan@dng; onder BOthf dfaHe @fdsaot hat it
is disposed about at |east a portion of one of the first and/or second

wel | s- 26 &y ipgludeansyyenateeenion #Rasceinw indriguesny 9al so be configured so
Lo ool s R IO Highl B T8 5n cREiN a7 BEBAERgR e,
at | east d4pdiHe first afid/onsecdnd Welld 26 ahd 28 fespezticelpdmay|descatfiganet £58,

extend 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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respectively. The specinen handling tool can be shaped |ike a pair of
tweezers as shown or in the shape of a single nenber pointed instrunent

t hat can woalk/os@en speci men by | ancing the sanple. As shoem/tuise2/Eisgures 16
and 17, the container 22 5 may be configured so that the specinen-handling

tool 24 ig; | rt LGuilar Letey r I [ The
speci nen- g?ﬁ?%ég?gg?ﬁgﬁﬁnéatﬁ@gﬁroé&o@\%:cglttﬂg/é’ﬂaé(?%ég@ﬂﬁds% tC gﬂ?r\{\ge"%oérﬁ%r?(ﬁg% 22 by
one or noraspestikelng Therspecimemkanding tdbscan bdlshaped likea pdieol tweezef3has or

il's, 46 incl uded i lect ed di ment the 0 t
ovent | on e Ry % SPhsaisfie Rtk Pairies Mo Beentaat CREPERP oxt end
upwar dl'y §bé’6l61eﬂ}b;} I%ﬂéigg&h@%h’lpﬂ@. Ak shB®nSHHIGGRs 46 afd1§7 Othe'Bngaihét 25 46

may al so be confi'gured™to extend outwardly ffomthe container 22. At |east
onedgap 48aydie configusednsd that thaspetimerehandiing tool 24 ia sesured in alpanicuar

ti : t ai 22.. i n. Fi 7 ts 50
may b pr BoPHGA SRR analE Ut Bac et e afeio G722 atihe SRERE -
Fi gure 7, atthéheeppetcdnbding®d2 bpenatdrandredotiting Béméableakaivayahbs) 31 that
format |east a portion of the cavity 30. The supports 50 may extend

out war dl y2#hesiye.r thelike31 to permit the container 22 to rest in a stable

It ' t o Iyl ; t
50"y becont b e et dPaneY bedhaas in Sgat ey dnbduftig Bt "5 ©

pr ofessedptaseat iveatiomandtyaybe digposed mn. thefcodtenerc2l so treattbe raitscexdénday be
configured so ha} various indi.cia,,k such_as etters, nunbers, synb?ls and

ot her chaHBWAEY along Atieas)|a,pArtoR f e surfage R @iisibmay also,
e : : _ 0 :
exanpl e B@@oﬁﬁ%l?rlé‘a?’l’ﬂ dxferfd ﬁ&lg?r%y iR he'd taﬁgtr Qg. A{rleé’é’(_oﬂ@q%ﬂ;@% Qrg%ﬁ‘n a

particul ar designation, such or B, and t esi gnation
printed upeifomnted suoneockthesailTAe thatraxieéntbalopg apgrtioe of dheredntainen2?. vari ety

of materials, including,.for ., exanple ol yc ate, polys ene

pol ypropyl ene, AB&Ih%thh' IFéWér,ej'[%‘F;}\l}i 'H9W92$HF§H?'{§§HIBPY p@f%‘f’ﬁ'ﬁg of
pol gol ef i BxteRardovariwartiyeReradheBliface 44t e sqerinmgurandhe pr@ﬂé 584may e
shown in O Figures 10 - 15 and 21. The speci nen-handling tool 24 ma

i ncl ude, Be attaehed tothervgll frwvalls) 84 that fpﬁﬂratéﬁ%asi@miiaﬂiQﬁ@%ﬁWtY@O-gnd 55.

arme 54 anteSaPpdys Bimad PRsHEouBblel BOHLB aPp R plis Y BGfaIneF 22 The
respect i viJ pest e stbie ﬁBéitiOﬁGbn%hﬁﬁzprhel drothedsurfacéD T RaktBLand the
PCT/ US02/ 29814 to each other at their rear portions 58 and 59

respect i va¥RROSPRMAY ke ponfigired ke enable 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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60. The joined end 60 may be configured to assist the user in acconplishing
particul ar tasks, such as, for exanple, manipulating a specinen, renoving a
plug 86 woaniostel of the first and/or second wells 26 andPe8/usopsgecti vely,
as well as 5 other tasks. The outernost portion of the joined end 60 nay be

variously Laur f S T jecti h as
{hat snowt® FA0N pifst BE Y YeaPRniths & R s3CietpBR Y BIRIER o 8450 % e
may al so B60cTidgomedrerry 6B hthyde canfiguped to assisithandepth acesmglishingel y, and a
forward arcuate portion 66 and 67, respectively. Disposed between each

; 0 pect.
rearwar d RAEIGHIAL tagkS: SHEh 89, 1R §XBHPi ANARIRUIAERY AIRANMAL, TeHwnda AlYGiat e

portion 6 ' <ol ' ' Lon 64 and
65, raopectony Phe i EREHEY e sebfndels FeAMEERS TeSpRufl &0 420h "ar m
54 &nd 55ptherdasist | e gutermpstportionfof the jpihexbertdh60 maybe andausly sposed
between the arns 54 and 35 is approximately hourglass in 5 .shape. In such
on enbodi REMGUTEcand Biayha fcm BB PO N0 0T SiA et SRARAAR o ar cuat o
portions {89467 curve outwardly, and the internediate arcuate portions
64 and 65 curve inmard%¥. The internediate arcuatgggortions 64 and 65 may

be fornmed so t AstSegnus diguraay 2rand13asohyargr 64 anddemayralsoinsludasa shown i n
Figure 10._ one or _more ribs y b sitiQ 0 ut.er rf ace of
the'f nt er FRAINArE CoTRLE PRMSR 97 Bt BRuresRativay. A R b r&lE ool 867 e
armp 54 apfl @7, PespERiivéldY Dispdseduittvedn lexch tegrwdre £O@dteSHCHiGIPER and 8Br e
effectively grasp and mani pul ate the specinen-handling tool 24, such as is

shown in Bhgitseotesaending famard arguale poRliprB6 s9d By reshRactivelys Bt or nore
arcuate p | L ' | : eng SUCH
s the. sptbiriEdiale A ubisorih BURES. BLFeNely, cfive ARTEHS BEftGRS BI040 0,
tﬂe a\r/\/n ms 66 andoBd 3}65563’ ofegachaaren 64 amﬁrfﬁ,oesdeaﬁis?lm mambu:d etﬁhf:‘tgmm se tisditape

t han at is depi,cted jn Figure 10. For pl e an s, shown in Figures 14
-6 and $1 A RISPeRsT bRRHeRNIIDR STBF HRNGP RS aBRroximY RRHOIRSS Red | n t he
spegi men- Eﬁgﬁ%} Hsi#Phn éhbodindRE thd RediRald SRuaROpSHidNS 6278Nd 65 anar | ousl y
formed to enable a user to manipulate a specinen. The tip portions 56 and
57 may befdrpanddrauate pottione 66 andi67 suevesoutivandlyt ard the interetediate arogate

surfaces 70 . .ma varLousl y. shaped and, in particular, one or both of the
sur faces POTES GERE PO INTRERAN, T qure 14y 18 VO 03/ 034061

PCT/ US02/ 29814 Thalinfelmbdias afditd pbRiohs B4 #hd 65 malbe fothictresthd? anderbe
rough or snooth. Al so,
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)
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structures such as the ridges 78 that are depicted in Figure 15 may al so be
positioned on one or nore of the surfaces 70. The surfaces 70 may be

di sposed weostbatl t hey are at | east sonewhat facing each @chmarsp2/dses eby
enabling a user to 5 grasp a specinen and hold it between the surfaces 70.

As shown bF‘flgﬂ @gfﬁo% m%ﬂﬁl{ret1(2u?ﬂ{éaéslﬂrb§:e§67ﬁg&cﬁeﬁagwls?%dfﬁ (?\ngd’var dly,

and nmay, I'h So enbodi ne shown end
rel ati veI ptrottares sulgead the @igesor8 Utatlare)ﬂeptctead tni Iﬁgpm 15 omey ﬂéodued 57 may

i ncl ude a poi.nt ch as the nt Fi 14 f 2,
156 ShowRDRHORSGBHONERT BPTe, iR auarSs  Oo e sTaig I becRIE oseE
speci men- bgRkdtithey 'aPcflat fEaY %E@hﬂ?ﬁcfﬁgﬁ%‘%&n Utﬁék%éérégg SHHHRh %'@serto

i ncl udi ng, for exanple car bonat e ystyrene | ypr opyl ene,
pol pet hyl grasp a ppegmewammmlmetvmenathg satfhees 7QpAsashqvan y‘dFlgﬂrenM the

Ref erri 20 mber 23
di sposed U6 Gbrighs w88naRr b A poide Bl el Bretme SolRRaR 22
least a BEE&H BSMs Showhh F@aré ¥53Endwya belativslieHaRly edde 782l0One3dr bdthcof

overlying nenber 23 may take the form of an adhesi ve-backed | abel that
adher es t theatip p@a@mséwd pomayf inctudle & peinhcaichAas MBI §hown ifenber 23

The cavi t§95BY 1 RRk 82 o8R SR i Gu el oy ARRERI LT, 1o ot

andOsecondonfigiratio®q and 28, respectlvely In sonme enbodi nents, the
overlying nenber may . be tor te the rate of wate

transmi ssion t hﬁrﬁﬂ’er?'ﬁ‘Bﬁﬁ "WQqOQ fpragd from gvaristy QF ﬁ’@,tgr@s The

I RIS
menbes . o3 LR, f6r oTRpR, BERRHIRABY. ﬂwd\‘i‘é‘ﬁ%@ﬁf pObrapvlers poRkRydh0
reappl i edpbtyvmyk:rﬂmrdealonanybmadypdnaf polyelefial | s 26 and 28 may be reseal ed.
Th | yi t t th handl
Lol 24w t ht n el Ba v 58UTR PEaBT 2D A8 cveHApe memnah 25y he
conki gur edisps¥d over Affedsla bBﬁloﬁth%OrfBaé‘dh'd?Qhé eOhtafferVdZ hAfehbiea cavi ty

30. I n some enbodi nents, the overlying nenbe may be adhered to at |east
a porti onpoftionhef the C@pé}tﬁﬁﬂhﬁmbﬁmﬂnﬁﬁ by the wall 36 tTmoveMymg mesher a3 y| ng

e also- r Bl ERERIE fha d hiesiar vashed 1tey ulal aaPRRE G SR edReh hea
in many difd @ureétte myShetdwlymPeﬁ@mdemzs ma&y 6 C}Earp,océmgrmuﬁﬂ dlitige filst may,
when t he speci nen-handl i ng too S p03| tioned 19 WO 03/ 034061

PCT/ US02/ 8 26, the seeond well egandithgsavile 3Pevel with or rise slightly above
thegsurface 44188 R3rlAg 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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contact and be adhered to the overlying nmenber 23. As shown in Figure 20, a
plug 87 may al so be used to at |east partially seal each well 26 and 28.

I n such awowmafsqar ati on, the overlying nenber 23 does not PCI/useBebsio seal
the well that contains the plug 87, but may nerely be positioned above the
wel | 26 a6 ihe%aviP3oPbldetf wiltorttisel SigRRY abbg e Vb & ¥4 3b ad®t 1 i 8l s,

I ncl udi ng, tor exanple, rubber, wax, sili’cone, or any of a variety of

pl asti cs. contasbamd betadihenaxhtostheaoverlyingcmembe8@3. shown in Figure 18, may

| b i ed PQLti f th t ai 22, h ., for | e,
the vel | 28 oRererOuRINdIBuE i BUG &AMV aNe b et i ot B35t nalyalioatne oo
or ot her yhsk welBEAEd8! th 806h QlcofRgEraibn! e di)di‘lgﬁg&?leﬁfbér@@tdoé@m the

overlying nenber 23 Is separated fromthe container 22, one or nore of the
pl ug§s 87 negd tabsal the wallntbat-contains the piuBd7 newt rady merelyrbenpesitiondd h t he

i - handl i |, The, f ol | ow I f d i
order to Anih U wel 2B andlor A Tog oS hip S ohBE S e 1n
accor dancenatefidls ! iReludirRS e exanyisia! iubber, Avax Silicehe der afg ef divagletyft he
present invention was prepared containing the urea conposition and the
i ndi cat or Ppsticgolfpeme iesrperiments adilmocoyes 88, shown imbigse 38, may also be

it QAN - di it gi t hyl icid th
citri o acPBPIRY YR Bbrioh StigeofRich 22 SUEn 35, [ xR e WAL LT Ca The

1(‘) ol)bogi ng: | PPT ﬁdherdrnwuggmhts,mxé ba?]rﬂitln% nlﬁafra?l@rf nga}aytie 48Héredrmrnol Reg
.011 Distilled Water 100. COnL 5 The she Lfe of the above prepare
sl i de wasOheEWIseRRMeEted o Pne ‘Pi’é"@ﬁ%P?thel Rlugs 87 sg thatmydies ‘E‘P Qyesyins:

mar ket eduﬁﬁﬁﬁﬁr}%?af%@é%ﬁgr F Thé’%oﬁ%ldeff“z@, oh& &y ?ﬁéré'ﬂffﬁ?@?ldgscéﬁﬁw!%o“

Dr aper, uct 1ncludes a urease I ndicator conposition
whi ch conaksortse eemoveadir Ehe plugr & meaydlsm be meimosied withitha speicinagn-tiasdlinged i n
U S. Pat eg(tg)lNo. 4,748,113. 20 WO 03/034061 PCT/ US02/ 29814 Three test
slides mateaccording to the present invention were conpared with three
sanmgl es of the CLO TEST product. A sexadssidi zed CLO TEST Col or  Chart

devel oped prior to the experinent was used to assign nunerical scores to
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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the color of the sanples during the experinent. 5 The slides were affixed
to a polystyrene box introduced into a chanber set at 37 C, 100%rel ative
hum di t y, ward/030% car bon di oxi de. Phot ographs were takenpewrdrsg2/2981hour s
for a period of 45 days, which were then assessed and given a score using

the CLO TEST Cohpie Qggglb es%?ﬁ@ a%ﬁ%%%‘e%ﬁs%ttlﬂvéﬁ ne\ﬁe %orﬁﬁé'r%l to or

greater than 4 as unu es were deene usabl e on
day 4, whinith thiee sampleslaf thes CO-TES Tpredact A steswardinedv@L©O-3EST Coloabl e on

d 45, T h if f h | i de |
eated w Lhardievelanad picnto die pE5erimentias used fo BRERT AumeiRL S Re oni ng.

del i ber at glo/cdiBt boMeRfhples BBRRg tTNExGmERC] al_Di opsy sampl e vas pl aced in
the first well containing t powdered urea. The sanple was coated with

ured, and thenTbB&bédS were aﬁlwddompolmwen@dmwntmdgc oto adihember sgél

St vi a8l r6r T4 etbeuhafy. ek RpFn flodd o Bgf RN VAR ol "Tas
checked. tdkenhsudrg 20ehoues fst & PériodPoly4% dEps) WHIDI Wepé Bsanhssbdzetind gisen
intended to O include a% and all |esser included ranges, For exanple, a

range of PArSEATIYSIOO th%&i—l TESIoCples CGhipst. W@COIQBEWW‘%WBD sgAestd¥e | ke.

of 9696 1 o2IBEE,F geast Hen 8 3s tSaieS e CEOUTEST <sBinIEe WFRG gl 500°°
PCTOUSO2/ RRGdable GHATaY 4 whild teRestSlides ofitinepresent mvedtidre etaregtill kiable esence

of urease  n g gastrointestinal system conprising: providing a sanple of
gastric nle%APal from a patient; 5 contacting said gastric material with a

first t '
irst conpositirfa shafMfd of the tHéteéhdeecgft‘I\)MéPF&%t hﬁ,‘eﬂﬂoﬁ%@o%s@&m

converted into amoni a en cont act ur ease; ereafter
cont act i ngnsatifitiajaiopsychyrateant aif azhstsbeesasmjendntahﬁpgsletlbermtelym’tmdwedg an

i ndi cator, said indi bein confi di.c rese ce of O
amoni a t H -“ '%ﬁ LB'OPﬁ)é F@é"eﬂ’% i elﬁf'@e@% f'f V%%“t%f)'ﬁg Craterial .
2. 4 net hﬁéwﬁéreﬂ?un‘e‘éﬁedl' Hé‘sérhélerWés charRbSlith hﬂ% Bhtthers prER@8lif tIfE se€oHIPT | ses
a powdered conposition. 3. met hod as defined in claim?2, wherein said
ur ea has wethsgntaining the |nd|cator 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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particle size of less than 0.1 nm 5 4. A nethod as defined in claim 2,
wherein said first conposition further conprises an anti-caking agent. 5.
A et hod we odesdioaed in claim 1, wherein said second conpoPICITIEHN2/29804Pr i SES
agar in addition to said indicator. 6. A nethod as defined in claim1,

wherein s rndi rises a O pHindicator that changes col or when
the pH isWﬂATrlgé ; .EB 3 thod as defined in claim1l, wherein said second
conposi tion fdrtheA method feedetecting the prasgace of ardasetiara gastrointgstidalnet hod

as defined in claim1, wherein said second conposition further conprises a
pH adj ust 8YSteB OMPligaghod as defined in claim 1, wherein said gastric

material is CB%MH?? %;%%%iggs\f/dc{'ﬂéﬁﬁ%meﬁ{ 4 })Qﬂeﬁt‘?‘:h that at |east a

portion of the urea i ne gastric material prior to being
conbact ed wi t hcenfiadting saidgastitpadenial avith a first sSompoisdionzcordgrisimgdréay cl ai m

1, wherein_the second conposition 10 conprises a gel. 11. h as

et ned. 1 HAE SeRBET G i of he P fenvefen o smont Whrd ronEelRd WHE Vo

03/ 034061 yRakeghAd/ 29814 12. A method for detecting the presence of urease
in a gastrointestinal systemconprising: providing a sanple of gastric
materi al from thesaeftengontagtingsaid ggstigimatgset wite ansacondgonpasition

conposi ti rislng: r . I_ndl ' ea
bei o capaue SRt o sPRAEIEy deif St le bRREIE R PBee e aa
andgsai d anmherihaneredyigdicatig ther mesénce ohgleast in taid gustéenateridl. ammoni a
thereby indicating the presence of urease in said gastric material. 13. A
met hod as defi Bed i A etosh apdefipgd iBiglaian] Jvierelh thedfdsheompesitian o sai d

corrpositiegﬁﬁgega%rqeglé{jntckg{p%\?ﬁj&_e of less than about 0.1 nm 14. A

met hod as ned in c erein said conposition further conprises
an anti - caki ng3agenA méthodraswefinad] ia<claiet 2 nvwberein saidiured haswehmeann sai d

: Rglrg:;g{jpgﬂ{g?er Isiggsof?essqwah%ﬂ (r:nar%.or t hat changes color when the pHis

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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5 16. A systemfor detecting the presence of urease conprising: a first
conposition separated froma second conposition for sequential contact
with a sawploe/j3®ai d first conposition conprising urea in pomdesozebsior m
sai d urea being capabl e of being converted into anmoni a when contacted with

bei ng. 0" cont : dar ed s BN ok ABERAB e bRheRle o Diiel a §autob@ONA
defined i gystef cdrhprismfer ei n sai d second conposition conprises a gel. 18.

A system as defined in _claim16, wherein said second cgonposition further
conprises agar and RrQfifingjasareple o gagiricapatrtiat BRpLRPAIBAt having a pH of 5
| ess than about 6. 0coletifly Sy FBASnEREAASH & oEhBoBlib cotiidhdlasal d
first conposition is contained®in a rirst contarner and said setond
comfosi t i powderexbotes avedlaidny mdicaton daidcuneadeinyg cagdble Af beiigeeoraeriddf i ned in
claim16, wherein said first compesition and .i.0Q said second gonposjtion
re posit INRGIMARG wfisr 6ATaGE Wik Hreare Skheait S GatRe P eonT AU Lo as
defined i fhditatkThd BrestrRERf BMMBnialtR8rébySndicRind tHe SreSbAe oPlirdaRasSnt han

about 0.1 nm 22. system for detecting the presence of urease conprising:
23 WO 03/ saubgastrematsial/ 29814 a container including a first well spaced

apart froma sggond  wel |,: fLL | 140N, cont al.ned | 1 q first well,
said first con§§si t fob'??ek éﬁ%sr F%ﬁ%’nﬁﬁ%ﬁ] i i Whﬂﬁ&gﬁgilﬁﬁa@ﬁ%&qgﬂ n bei ng
con\er t ed shidt CorapORIid R hab armes® phaRie dizeiof lessrthan @abobt e.1s@@end conposi tion
contained in said second well, said second conposition conprising an

i ndi cator, sai d4i ndiAcmetiodns degfinashini deine 2. whenein saidcompositipnelistiee of
ammoni a. 2 ' in claim?22 wherein said first conposition
conpri ses%émggﬁgé%%%néﬁv%@ﬁ?ﬁg@éi d urea has a nean particle size of |ess
than O about @51 nA mathodlasgefiresd imclaiaf 12eshénmeircsaidrin@idatoncongrisesa d

second conposition further conprises, agar.and a pH adjuster. 25. A system
as define® 'Hdtgaéqrﬁhéb?h%ﬁéﬁoﬁgﬁ’éri‘@ T"Wdi’ﬂ'c'é? Eer ri ses phenol red.

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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5 26. A systemas defined in claim?22, further conprising a top covering
said first well and said second well of said container, said top conprising
a film waiod/oBiobkm bei ng wat er i nperneabl e over said firstrCmaid02/29814 A
system as defined in claim26 further conprising a renovable plug disposed

in at | east on f . 1.he well . i ' im 22,
further conpri glﬁ%&@”éﬂﬁ@”@ﬁQﬂgsﬁgf@n%%gg{gp%ggg&h d;%?déﬁ ‘&élﬁdefl ned I n
claim 28, wher aifitsiscondpsegiéen osritalreddhisaid firsbakll] saidl fisbese®pvsitiohn at | east
a portion of said container. 30, A system as defined in claim 28, the
speci nen- RARPrisikg Yga| said UERRPeIng q?yaalepaﬁ beigg C@BB%@%M“H@"HT‘P@'E‘ ven A

syst em as -grfdchefwith ufesdgn 30, each armof the specimen handling tool
conprising a tip portion and a rear portion, the arns being joined to each

othér at thei aseeandpnompasnmnt@rﬂmnedm saidreedond dvell3Baidfsepatiem as defi ned
in claim3l, at.least one ti rtion being fornmed 10.as flag surface.
35, sy CamPRSItRBROMAT S o iRl St ndbals P g caRridie 4o ilicR thé

i nclude a p@gerr@éloqra%rﬁgﬁ,laon 24 WD 03/ 034061 PCT/US02/29814 34. A system

as deflned I n aim 30, each armfurther conprising a rearward arcuate
portion. 35. A2§ystérﬁy&gef‘dasldﬁtmednn@I%ﬁhrﬁ%nﬁe@@m@rfﬁsfmmh@$ltlcrmrrpr|S| ng a

furtner cORRTEPhg ol ahenereitda S8 el 3 BRE e B aldpat B9, 2101

por 0 on, wheut OHahAedi ate arcuate portion bei ng di sposed between the
rearvvard arcuate portion and the forward arcuate portion. 37. A system as
defined in clalh 22A swstemias dafineddr clanelDhwhareingaid segard gomposition

frust Ocon'flﬁﬁ{ercc% edr%lérsaatda?'a{\d%SpH%dﬂ@t&“ al well suited for detecting the
ric

presence Of ureas n a-gas erral for diagnosing a gastrointestinal

di sorder corrpr @281 ngA @swﬁmsdeﬁrmd ig ¢lginni 24, whereiposaic indisstodcorappsess t i on
i ncl udi ng E nd an anti-caki ng agent, said urea having a nean particle
size of | PSEPHER: about 5 0.1 nm

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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39. A material as defined in claim38, wherein said urea has a nean
particle size of |less than about 0.05 mm 40. A material as defined in

cl ai m 38, watmsneionl sai d urea has a nean particle size of IpesSOhraes1ebout
0.01 mm O 41. A material as defined in clai m38 wherein said anti-caking

agent  conprisgy sogi \%ﬂéet%u%n(ﬁ’efﬁ{eld' ﬁf'ﬂ“cl%.@ir 8@1' L&A arfif- fuf%’lgPESHé)%gln%S

defined in clalm 38, ei n~sai d conposi Fare nf conprise
i ndi cat or rédrafard arcuatd pgrioad t o | nd| cate the presence of ampnia created
when said urea_contacts urease. A rrat erial as defined in clajm 38,
wherein sai d aRPi - cgki5 e’&‘géﬁtdﬁﬁ?da'” par £aeN cargy furtper P@%’"ﬂ’ﬂ@naabout
0.01 M fshwafy g&;u%liég rtiop. defined in claim 38, wherein said conposition
further conprises a bactericide. 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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