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'J2m1ce for f!erfonnina UtpB Tw on Cnznbined Antrumf CorRus Biasiv to 

Ui•JDAW GMtrpinte.m:nai maesses 

TM invenrion coa.cems a device for c:oaductina combined urease tesrs on a.ncrum/corpus 

biopsies for diagncsLs of gasuoincescin:li disorders. 

Qascroi.otcsti.aal disorders ~'UCh as duodenal or gastric ulcers, and especially ch..--onic, 

acrive ga.5tritis, uc closely a.uociared with the pill'tial or di!Nse colollizatiOD. of 

Heliobacter pylori <HP> in the stomach. HP. also known as Cump7lobacter pylt;ri, is a 

bacterium which c:acabolizes urea. The general· indicator of bacteria. such ~ HP which 

IS eatabolize urea was deacribed by Stuart et al (J. BacreTioL 1945,· 49, 437) ud 

Christensen (J. Bar:terlol. 1946, 52, 461). Regarding me above-n:ientioned .illnesses, HP 

is regarded as an establlshecl cause of chronic Type ~ gastriti.~ (Rauws et al., 
• o I " • 

GaJtroenJerology 1988. 94, 33i rn the case of an ulcer, HP represents a risk ~o~ fot' . . . 
ptedi11position of duodeizal uJc:et recurrence (Coghlan ct al.. Lanett II, 198i. 1109). In 

20 rceenc years. thc=fom, mare and more reliable a.ad. above all else, more practical 

indicator merhods Cot HP have been soaghc. For reasons of ease of implementation and 

reduced cost-outlays, tbe a.aalysca of biopsy probes with urease cesu have acquired 

increased significance as opposed to very sensitive and specific culture recbniqucs . 
. ~.;.· 

2S A culture medium for differentiation of mic:oorgamsms which acabolize urea was 

described by CbrlstenSea (/, BactuioL 1946, .52, 461) and based oa the breakdown of 

urea by microorpniSDlS that contain urease. The decomposition. of urea .into carbo11 ._ 
dioxide and ammonia leads to an alkaline resclio11 in the .medium. which is signalled 

when the color~indkator, phenol red. rums from yellow to red. 
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A aiodified q\lick-ci:st which off'ca diagi10atic advanca~ wheq cbe ip~inlca exhibits 

o.Dly a limited colonmtion of 1.l!!liobacter pykiri was described by Malfe.ctheincr (Acra 

Therapeutica, 1988. J4, 20S) • 

.S According co Boesch ec al. (lmmun. lnfekt. 1989, 17, 83-90) the combined e.umialltion of 

antrum and corpus biopsies generally affords a :superiar cilagn.astic: seosidvicy and 

specificity for indication. a! the HP coloniur:ion of the stomach when compared with a 

single biopsy. Addilionally1 the ~ts are thoroushly comparable to that of lbc more 

sensitive culture tec:bniques. The combination of two antral unwe cesr.s is definitely 

10 Loferior to rho combmcd examination through biopsies of lbc aarrum and c:orpus. 

According to Borsch et al, the combined ucease tests of an a.ncrum/c:orpu.s biopsy 

.teprescllt efficient diagnosdc pmc:edute with regard fO expense and ~uits. U~e te.i;ts 

are parocularly the method of c:hoit= w~ the more scnsitivo, a.ad genera.Uy more cosily, 

c;q,ltur~ techniques am not aV11ilable. 

IS 

In EP-PS 204-438 a pcacedurc for detemliaing the presence of urease in stomcb mare:ial 

was described. This procedure used a combinatioo of u.rea. a bactericide whidl sharply 

hiadc:cd the growth of the urcasc-produciiig organism. and a pH~indicator. (for example. 

phenol red) in a chemical m:dium. essentially bacteriological agar. The device which 

20 :SP 204 4j3 illustrated in Figures l through 3 consistS of a reccaagu!a.r plate ill wbich a 

small bowl fitted wirh a flexible coveting can be used to .n=ive cho agar described 

above. This dcvic:e is aJmmcccl&ily a.vailabJc u CLO-T~G. 

The devices which ba-ve bun previously deicn"bed, and which :ue generally used for ., 
25 .~e tests, essentially consist of simple, close.able containers wbich serve to recei'lt'e 

either a corpus or au antrum. bi•"Y· These coalalners must be C:Otmr'J'O.nding.ly marked . 

or tedioasly 1absJm so that the biopsies are .aot confused. Because chcse containers (for 

example. Bppcndorf tubes) ~ vciy small. jt is noc possible ta label chem with the 

important patiem data, with clinieal documentation. and/er wilh test times aa.cl results. 

30 Through use of appropriate labels, a carcfu~ marking with the important patient data is 

usually avoided for economic zeasoos. ID routbie labora.toq operation, then, it c:an 
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happen that biopsies which w~ra cakerz ~uld be falsely clmi~~ or biopsies of several 

patients could be confused. 

Devicas which do nor have ~ disadvantages and whi~b allow the simultaneous 

S reception of tbe anuum and corpus biopsies for the combined urease cc;st of 

anaum/corpus biopsies have, up un.til now, 110t been available beClUSe ot lhe current sea~ 

of technology. 

The wk of this iD.veaticn, therafore, is to provide a device which allows the performance 

10 of combined ancrum/ ~otpus tests for diagnosis of gascroinrestiaal d.ison:iers alld which. 

provjdes for those using the device a distinctive classificaiicm of tho biopsies talcac of the 

ancrum and corpus. The goal of this invention is, particularly, co otrer the examining 

physician a siznple, quick. and sure operation of the de~icc., and to prevent the co.ofusion 

of the biopsies of several patients. 

15 

20 

25 
.> 

A device has been invented which fulfills this taSk according co Claim #1. It is equipped 

with; 

"" ... ·-

a) a canicr pla1e. 

b) 

c) 

d) 

a schematic representation of the stomach on the cmict plate, 

at least one opening in the aforemc.12tloned carrier plate wmc.h corrcspo.nds to 

the corpus and lU1tnml, respectively. in the schematic .representation, 

an evaluadon scale. fer assessment of the W'c:ase teSts, and 

:.. • • .• • • • •.\.•• I 

e) m area for patient dma ;md <:lia.ica.I documentation. 

In a model of the invention, the opeaiags described abow. serve ra n=ive and to fix in 

30 ·. place commonly used. clQseable speciBn containers which hOld EJ.medium used for the 
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arease test. The schemati~ rcp!C$Catatioo of the 3to.mac:b. is ei~ prcssod or engraved 

anto the carriet plate of this mcdel. 

A particularly preferred Clevi" is one !a which the openings described above are openings 

S of containers which are pe.."'l1Ulllently connected to the carrier plate, these coa.ta.i.ncrs 

holding a culture medium for che urea.~e cest being pci'rorined a.ad having a scalable lid. 

A cover which is secuied to the carrier plate is the preferred sealing deVice. An adhesive 

seal in the fonn of ttan.o;parent (oil. for example, can serve as an altc.rnate. If such an 

adhesive sen! is us~ it can be imprinted with the sc.bematic representation of thB 

l 0 stomach. IA this way the schematic rcp.cesentation is applied to the cattier plate not 

through prlnting or engraving, but wich the printed foil. The openings in the c3trier 

plate can be sealed either with separate pieces of foil or by a single foil piece. It is 

preferab!e to use only a single foil to sea! the openings. Mo.st prefetabJe is for the 

schematic represenwion of the stomach to be priJlted or engraved directly on tho carrier 

15 place and the openings sealed with a. cavec or with tr~nr, unprinted foil. In this 

way, propct classific:ation of the an.trum andlor corpus biopsies is guaranteed even if the 

adhesive seal is completely removed. 

In a later model the carrier plate contains more Lhm oae ~ in Che areas 

20 coacsponding to the corpus and to the antnJm.. This offers the advantage of allowing 

sever-ii! simultaneous antrum/corpus biopsies for the combined am.rum/corpus urcase test. 

With me additior.ial comparison biopsies allowed through use of chis same cmicr plate, 

rhe dsk of fa.Jse.po.sitives ori the urease tests is significantly ~ccd. 
, r· 
·' 

2S 

""-' . ..:..;,.' 

The devjce which was invented ClUl be used in combination With the ureasa testS which 

are commonly used. A gcl·.like subsuara is generally ased conr.aining per I.OOOg: . lg 

yeast ~ .lg powsium dihydrogcn phosphate, .6g phcna1 cedt 14.4g agar •• lg 

dextrose, 19.2g area, 2.9 ml vitamin solution, and .!ml solutioa of crace elements • 

.. 
30 The vitamin solutioa rcfeacd to is prepared by dissolving .198 g D (+) vitamin H, l .977 

g Giacin •• SJSSr vitaroia. B1 •• 9881 para aminobeoezyne au:boxyfic acid. .494.g deutez:ium 

S.03 
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pantochenic acid-sodium salt, 4.942 g Pyridox;mi.ir.e dihydrcc:hlo!K!e, aad l.977g vicamin 

B12 .ui 988.43Sg of distilled wmer with sterile: filt.rlirion followilig. The solution of trace 

clc:ments refmed to .is prop8I8ci by dissolving .049g cf barium chlcride · 2 ~0, .198g 

neutral pocassium iodide, .198g pocas:;ium bromide, .099g boric acid. .049g tin chloride. 

S .049g lithium chloride •. l 98g zinc chloride · 2 If:O, .099g copper (lI) sulfate · S ~O, 

. I 98g c:obillt chloride· 6 ~o .. 99g manganese dicblodde · 4 HiO. 7.919g Tiuiplax® m · 
2 H10, .Olg iron (Il) sulfate · 7 ~O. and .099 sodium molybdace · ffiO ia 989.844g 

: . ·. .. . ::·: discilled water wi~ sterile fiitra.tion ~ollowina. PuL'C substances and/or sub$W1Ccs !or the 

performance of the analysis (yearly) are chiefly us~d . 

. 10 

The basic preparation, coatai.ning na urea. is autoclaved aad mi;;ed with rhe thennolabile 

components at a temperature of Ics.s than 62°C to produce (be ready-to-use prepar.Won.. 

The pH factor ot the substrate is adjusted co 6.0 ± . l. 

1S The device we have inventr:d provides an easily operated aid to cstab.lisbins a diagno.~is 

or gasuoinee&dnal illnesses by allowing rhe sensitive and specialized combination urease 

tests for aatrum/corpus· biopsies EO be pcdonned. The schematic rcpa:senw.ion o( Ebe 

sccmach 0.11 the carrier plate wich containers in the areas of the corpus ar.d anccwn. a.s 

sc.hematically roprcscuted, ensures a simple c(assi.fication of the sample and theteby 

· 20 reduces the p0ssible confusion of the biopsies taken !com the anuum md COlpUS. The 

... ~vice is easily operated in all cases and. because the patient data relaWig 11at anly to the 
~! :. . .... :· j,_; .: ~-~: __ , • ... -- ._· : ~. .: : . . ~ ... :: .• ,,~. ~ .•. . . . 

anuum. buc also to the c:crpm. as wc:ll as clinical data such as test time and :esolts. b 

faund~on a s.ingle ca.trier near the bio~-y. possible:: confusion ot m-hangcs are avoided . 
. ..:.-" 

The evaluation scale faU4d on the carrier plate allows for a rapid and dear dctcrmioati.an 

25 of diagnosis through a din:c:t comparison of color changes which occur iD the side-by-side 

culture media c:oataizllng lhe anttum and co.tpus biopsie.,. The biopsies tcmain toger.het' 

on tha carrier plate and can also be compared After 24 hrs. to may color changes in !he 

urcasc tests. 

:JO The form ot the device ponnlts aa advantageous scoring of the spedmcas. 

. iJ;_ ............ "'" 
· .. -:~ 
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The inventio11 is described in the following through use of e~amples: 

WmJ:;iie I: 

s 
Fig. 1 shews a device for perf<>mUng combined 1ucase tests oa anttUm and COIJJUS 

. biopsies.. for .d.iagnosis ... 9! ~~iqt~~µi;! __ ~!?e_sses. A schematic represeo.tatioa of the 
. . ........... ··-· ............. ·~ .. . . .......... ~ ........................ .,. ......... . 

stomach (2) is found on the carrier plai.e ( 1). On 9flCh of the places corresponding ta the 

antrum and to the corpus, an opelting (3) is Jocamd. An evaluation scale (4) for 

10 assessment of the test rcsu!ts, preferably with colored markings. is located on tbs earner 

pJatc { 1). The field CS) which is found on rhe carrier place collects patient data and clinical 

dccumcntatiou. That .is. the final assessmenL of the combined urcue tests of an 

aatrum/corpus biopsy am be cnrered here. The field (6) contains further information 0.11 

the combined wuse test, such as manufacLurer or general COJlll'DCnt.s, 

15 

Fig. 2 shows a ctOSS·sec:tion of a devica corresponding to fig. 1 for tbo pedormanc:e of 

combined uir:ase tests on ancrum/col'PUS biopsies for diagnosis of pstrointeStinal 

20 illnesses. During these tlh1s the camer plate ( l) in dle device portrayed in Fig. 1 has a 

container (4) which is filled with substralUm (2). This cornamer (4) is sealed with the 

help of a foil (3}. The Ioc;&tioa. of the container (2) in Fig. 2 is ideotical to the opening (3) 

in Fig. 1. 
-~--\ 

25 

The device teprCSentcd la. Fig. 1 !lcrYCS to receive the scalable coataiDcts or tubes which 

30 ctra.tain. the substratum used for tbs urea.o.c tests. 
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rag. 3 shows a C::OS.S-SecUOQ of a device for the performa.oc:c of combined areasc te$'5 oa. 

aattumlc:orpus biopsies for diagnosis of gasrrowttstinaf illn~f.:3, during which the tubes 

mentioned are placed in the openings (2) in rhe carrier pJa1c {1). The tubes are then fixed 

.5 in place with the bc:Jp of rubber washer.; and/or ring:i i.astailed ln the openings. The 

position of the: openings (2) in Fig. 4 corresponds to the position of rha openings (3) ill 

Fig. 1 and provides fer a clear alignment to either cOipUS or antrwn. 

10 

Sxample4: 

Fig. 4 shows a Cl'O$S·Scc:tio11 0£ a device which combinea tbe feaCU!CS f'aund in tho 

alternatives discWised la Examples 2 and J. The contai.acr ( 4) which fits inro the canier 

place (1) in Fig. 2 is provided with a dm mat protrudes above the level of the caaier plate 

(1) wbich \littually leads to tb~ tubes (2) that are incegri1ted into the ~er plate ill Fig. 4, 

15 The rim of die contafner (2) tl1at staads above the plane of the carder plate (l) allaws a 

sealing dcv:ice, for cwnple. a cover in the form of a sea.ling stopper (4) (Fig. 4}, to be 

attached. Another prcfetrcd elosum fa a screw·on cap with cy!incfcical m·lays which 

fol.'Ces inner cont.a.er of tho biopsy with the substraNrn used tor the w:tasc ~t by pushing 

the biopsy down into tm substratum. The subsuatum (3) used in the ureasc test can be 

20 put into this coniainc:r (2). The container (2) (F[g. 4) lks la the zegioa. of the openings 

(3) represimced in Fig. 1 and ~ows for clas&iflcatioD of corpus and auttum. 

~le5: 

2S Fig. S shows an overview of a panicUiarly pref'er•ble model of Fig. l and/or of the device 

described in the previous o;w:nple5. The numbering COITeSpoGds to Fig. l. 
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1. The device described is for the pedomwicc of ureasa r.cscs on combined "'.,,,.,,, .. ,.J··-~ 
antram/corpus biopsies fer diagnosi.<; of gastrolrucstinal illnesses, Tlti& e..Yiae 

a} a carrier pla.te. 

b) a scbema.ric itprescnWioa of the stomach on the carrier plate, 

c) ac least one: opening' in the earrietphate in the locations coaespcmdi.ag ro cbe 

c:oipus and to the antrum an the schematic repre.~tation. 

d) aa evaluation scale fat assessment of the uru.,e cesrs, and 

e) a field !or patie11c data and clioica.1 documentation. 

2. The device described in Claim 1 is characterized by the fact Eb.a.t the openings 

mentioned are openings for c:o1nainers which arc pcnnancady connected with the 

20 described canict place, ud that Ebe containers hold the substrate for the urease te.~ts, 

and tha.t each concaiaet has a covor .. 

2S 

3. Jbe device de$cribcd in Claim #'l ii characterized by the tact thm: the cover bas an 

._:,_, 

adhesive seal. -

4. The device described in Claims #1-3 is characterized b1 the fact that the schematic 

representation of the $tomach is Ott the adhesive seal. 
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.s. The device described in Oaim #2 ls characteri7.ed by the f~t that rhe container has 

a rim chat stands bighcr thaa the plane of the QU?ie: plate. 

6. 

7. 

8. 

9. 

The devjce described in Claim #2 or S is characterized by the fact rbat Ebe cover is 

ptOVided wilh a scteW·type cilosure that has a cylindrical insea which presses the 

b.iopey rc.fcrred to into the substratum. 

The device des:ribed iJ1 Claim 1 is characterized by the J'act that the opcmngs for 

~ption md fi.'tatica of the sample rcceptac:lcs scive to hold the substraUJm used in 

the previously mentioned umsc test. 

The device described in Claim 12.S,or 7 is cbarac:ter.fzed by the fact that the 

schematic representation of the sromach referred to is pressed °"engraved into the 

~place. 

The device dascn'bcd lA the above Claims is c:haracterbed h7 the fad EhaI for the 

~ ta' & gel-tYPC substraiwn with a pH value of between 5.9 and 6J is used. Pu 

1.000 g the substratum ccntains: O. lg yeast ex.tzact, O. lg powsium dihydrogen 

phosphate. 0.6g phenol red, 14.4g agar, O.lg d~tmio, 19.2g carbamide, 2,9 ml 

20 vitamla solution, aad O. l ml trace elcaumrs. 

I 0. The device descnCed in Claim #9 is characmrized by the lad that the vitami.11 · 

sotudon referred to f.s manufactured by di~lving .198g D (+) viramin H. I.mg 
~... I 

·-Diacm •• 988g Y.itamia B, • .988g para aminobcaezyac carboqlk: acid, .494 g 

deaterium pautothenic acid-sodium salt. 4.942g Pyridoxamim clihydrachloride, and 

1.9773 vitami.a B,3 Jn 988.435g of distilled waterwith sterile Blcradon following. The 

solution of ttace elemencs ieferred to is prcpated by dissolving .049g of barium 

cblotido • 2 H,0, . l98g neutral pota.uiLZm iodide, .198g powsiutn bromide •• 099g 

boric acid, .049g tin ehloride •. 049g llrb.ium. chloride. .19Sg ziDc chloride· 2 R:iO. 
. . . 

30 • 099g copper (II) sulfate • 5 l:f:zO, .198g c:obak chloride • · d HiO, .991 DlilllaeljlDCSC 
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: . 
diclilgride • 4 HiO. 7.919g ntttpl~ m · 2 :a,o, .Olg .imn ctr> sulfate· 7 fiiO, and 

.099g sodium molybdati: • H:zO in 989.844g distilled wacer. 

Figure S: 

A= Patient 

B = Oaie 

C•Time 

D=Results 

E= Fmdings 

F =positive 

G=aepiivc 
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