*159159* PHARMACEUTI CAL PREPARATI ON FOR THE DIAGNCSIS OF HELI COBACTER
PYLARI INFECTION Il FIELD OF THE INVENTION 5 T resent invention rel at

to a pharmaceutical preparation for use in the dlagnOSJWMMWMMMﬂWW bacter
pylori infection. More particularly, the invention reI| m

dosage formwhich finds application in urea breath testing$swhich |s a
noni nvasi ve nmet hod of detecting Helicobacter pylori. DESCRI PTI ON OF
RELATED ART Since the successful isolation and culture of 15 Helicobacter
pylori (hereinafter referred to as H pylori) by Marshall et al. (Lancet,
pp. 1273-1275 (1983)) , both affirmative and negative views had been
advanced on i tFHARMACBUT TOAE. PREPARATIONEEOR, THE ®IBGNASIECti on has
gathered a great deal of 20 attention as a principal cause or a cofactor in
the onset of gastritoB, HEPICOBACTERNBYSORECTINBREFIONHi ch are the

triad of major upper digestive tract diseases not only in Japan but al so
abroad. In

FIELD OF THE INVENTION

5 The present invention relates to a
pharmaceutical preparation for use in the diagnosis

of Helicobacter pylorli infection. More

particularly,theinventionrelatestoanoraldosage
form which finds application in urea breath testing
10 which 1s a noninvasive method of detecting

Hellcobacter pylori.

DESCRIPTION OF RELATED ART

Since the successful 1lsolation and culture of

15 Helicobacter pylori (hereinafter referred to as H.

pylori) by Marshall et al. (Lancet, pp.1273-1275
(1983)),bothaffirmativeandnegativeviewshadbeen
advanced on its etiologic role. Recently, however,
H. pylori infection has gathered a great deal of
20 attention as a principal cause or a cofaoctor in the
onset of gastritis, peptic ulcer and stomach cancer
which are the triad of major upper digestive tract
diseases not only in Japan but also abroad. 1In
particular, the recommendation made by NIH Consensus

25 cConference (Bethesda, 1994) that "Peptic ulcer in

NI



.parhicular, the reconmendation nade by NI H Consensus 25 Conference
(Bet'hesda, 1994) that "Peptic ulcer in 2 which an H pylori infection has
been verified, whether it is a primary Iesion or a recurrent one,
requires eradication therapy supplenenting gastric acid antisecretary
nmedi cation with antibacterials” 5 caused quite a sensation in Japan, urging
those concerned to establish an accuratz and rapid method for diagnosis
of H pylori infection and verification of eradication of H pylori. The
technol ogy for detecting H pylori in the 10 gastric nucosa can be divided
into two nmajor categories, namely the invasive one requiring an endoscopy
(biopsy) (ahseteranl api cply et hod nfeed hong haus t breeewf viesol fidedd , a
hi stol ogic or immunohistol ogic method for detection, urease test, 15 etc.)
and the noniheagier anc.idXatpenimabhy Iwailovaseveaoms ¢yrgresttr og&P irom
the standpoints of nental and physical burdens on the patient, expediency
and safety.rdgainesr epreedtotctioe hbnepy wamplieousn tim g g ety ye
avai l abl e are a serologic nmethod for diagnosis which conprises determ ning
the serum aetd anftipexfedtaryimeidipyatdiommibbdrad thactterials”

5 caused quite a sensation in Japan, urging those
concerned to establish an accurate and rapid method
for diagnosis of H. pylori infection and verification
of eradication of H. pylori.

The technology for detecting H. pylori in the
10 gastric mucosa can be divided into two major
categories, namely the invasive one requiring an
endoscopy (blopsy) (a bacteriological method
involving culture of isolates, a histologic or
immunohistologic method for detection, urease test,
15 etc.) and the noninvasive one. Of them, the
noninvasive one is preferred from the standpoints
of mental and physical burdens on the patient,
expediency and safety.
The two representative noninvasive methods
20 ocurrently available are a serologic method for
diagnosis which comprises determining the serum
level of specific anti-H. pylordi antibodies and the
urea breath test which comprises administering an

isotope carbon-labeled urea orally and determining

25 the labeled carbon dioxide exhaled in breath ailr (e.g.



urea breath test which conprises adm nistering, an isotope carbon-|abel ed
'ured orally and determ ning 25 the | abel ed carbon di oxi de exhaled in breath
air (e. g. 3 Sand, J., Gastroenterol, 1996, 31 (suppl) 214, pp.44-46;
Gastraenteral ogy, 1997, 113, s93-98; CGut, 1994, 35, pp.723-725; Ainent.
Pharmacol . Ther. 1997, 11, pp.641-649; Gastraenteral ogy, 1995, 109, 5

pp. 136-141). Between the above nethods, 3he serologic method for diagnosis
which is based on the presence of specific antibodies has the drawback
that since the antibody-positive status of the host's serum 10 persists
for at least 3 nonths even after eradication of H pylori, approximately
10- 15% of tHanidest J .subfasttsrgend énbde- pbeoie ve3desponpasl hndl4s such,

is not suited for the confirmation of bacterial elimnation. Therefore,
recently thppurden- h6eatha d 6 riacst  ewtd Lo giys, 1A 9 Aeptadents Vh-Oifs Gitence of
anti bodies and is safe and not tine-consuming, is broadly enployed. This
test is baskdgsh, 3B, PPpFAd- 785 HAlphkent ¢ ®lpromaeod .| Bhexr afdoURT of

the enzyne urease. The urease usually dose not occur in the 20 human body

and, therefbie, pps 6del e6iDn Grack tanem temal ¢gypyl bPPS5 anlldsase

producer, exists in the stomach. Thus, this nmethod exploits the phenonenon
5 pp.136-141).

Between the above methods, the serologicmethod
for diagnosis which is based on the presence of
specific antibodies has the drawback that since the
antibody-positive status of the host's serum

10 persists for at least 3 months even after eradication
of H. pylori, approximately 10-15% of the test
subjects give false-positive responses and, as such,
is not suited for the confirmation of bacterial
elimination. Therefore, recently the urea breath

15 test, which 1s not dependent on the presence of
antibodies and is safe and not time-consuming, is
broadly employed. This test isbasedon the property
of H. pylori to produce a large amount of the enzyme
urease. The urease usually dose not occur in the

20 human body and, therefore, its detection indicates
that H. pylori, an urease producer, exists in the
stomach. Thus, this method exploits the phenomenon
that when the urease-producer H. pylori exists in
the host's stomach, the labeled urea ingested by the

25 host decomposes and further reacts with gastric acild



that when the urease-producer H pylori exists in the host's stomach, the
| abel ed urea ingested by the 25 host deconposes and further reacts with
gastric acid 4 so that the | abeled urea is converted to the | abeled carbon
di oxi de which is exhaled in breath air (Lancet, pp.174-177 (1987)). A
further advantage of this test is that the existence of urease can be
tested 5 in a broad region of the stomach. However, the conventi onal
procedure for this urea breath test involves the intake of an

| sot ope-1 abeled urea in the formof an aqueous solution and, therefore,
vari ous urease-producing 10 bacteria resident in the nouth and throat
deconpose sbethagedilesl Labae ledanres liys eangw efmt edwtiog thesini mabetlread | 0N,
thus presenting a risk for giving a false-positive test in the diagnosis
of H pylorcaribdmaioride whiebnl stéaxdfal ed-hosh readrlespbnsElapwet.,is
necessary to have the test subject gargle his throat wth water

i medi at el yppoll DA AF 1 n(éo8 Dh) .of anfaguches sodvandnage td€ ftdes ed urea
to wash away the |labeled urea remaining in the oral cavity or to

di sinfect thesfout$é that htbet eshbategicei of woedmwvean hehtesdedent s
are burdensone not only to test subjects undergoing the test but also to
t he physicifn. avbprowsd K regiedeof otbiet ashomach.

However, the conventional procedure for this
urea breath test involves the intake of an
isotope-labeled urea in the form of an aqueous
solution and, therefore, various urease-producing

10 bacteria resident in the mouth and throat decompose
the ingested urea in an early stage following
administration, thus presenting a risk for giving
a false-positive test in the diagnosis of H. pylori
infection. To prevent this false-positive response,

15 1t i1s necessary to have the test subject gargle his
throat with water immediately following ingestion
of an aqueous solution of the labeled urea to wash
away the labeled urea remalning in the oral cavity
or to disinfect the mouth and throat ahead of time.

20 However, such treatments are burdensome not
only to test subjects undergoing the test but also
to the physician. Moreover, in order to obtailn an
acourate result, the detection noise due to the

decompositionofurea by theresident bacterial flora

25 1n and around the oral cavity must be eliminated by



accurate result, the detection noise due to the deconposition of urea by
the resident bacterial flora 25 in and around the oral cavity nust be
elimnated by 5 delaying the exhaled air collection tine, with the
consequent di sadvantage of a prolongation of the test procedure. 5 SUMWARY
OF THE | NVENTI ON The present invention has for its object to provide an

I nproved oral formulation for a urea brgath test. Mre particularly, the
object of the invention is to provide a pharnaceutical preparation 10 with
which an H pylori infection of the gastric nucosa can be detected and

di agnosed expediently and noninvasively by the urea breath test and which
is free froglaielnigSkHoreahixied pdst tood lteast Libacdutme ,ofwtbhpitdre
elimnation of the influence of 15 urease-producing bacteria inhabiting the
oral cavityonisly@ae nnd 10f ddwvarn sagesofxa gt 0 kg niga t igas ordH tire $te st
tract. A further object of the present invention is to provide a

phar maceut igab de&aaeat i on with which 20 the presence of H pylori can be
detected quickly wthout a tine lag. To overcone the foregoing

di sadvant ages of the conventional urea breath test, the inventors of the

5 SUMMARY OF THE INVENTION

The present invention has for its object to
provide an improved oral formulation for a urea
breath test. More particularly, the object of the
invention is to provide a pharmaceutical preparation

10 with which an H. pylori infection of the gastric
mucosa can be detected and diagnosed expediently and
noninvasively by the urea breath test and which 1is
free from the risk for a false positive test because
of complete elimination of the influence of

15 urease-producing bacteria inhabiting the oral
cavity, throat and other tissues excepting the
gastrointestinal tract.

A further object of the present invention is
to provide a pharmaceutical preparation with which

20 the presence of H. pylori can be detected quickly
without a time lag.

To overcome the foregoing disadvantages of the
conventional urea breath test, the inventors of the
present invention explored in earnest for the

25 development of a pharmaceutical formulation which



present invention explored in earnest for the 25 devel opment of a
phar'maceutical fornulation which 6 would show an in vivo behavior such that
it remains wundissolved in the oral cavity but, upon entry into the
stomach, dissolves quickly to allow the |abeled urea to disperse rapidly
throughout the stomach. As 5 a result, they discovered that a
pharmaceutical formulation showi ng suctg a favorable in vivo behavior can
be provided by using the active substance |abeled urea in conbination with
an exci pi ent conmponent and a lubricant conponent to prepare a core

conposi tion 10 and covering this core conposition with a coating agent.
Thus, the iyyani@rsheantin ad ¥ heo Wehawtleo rabowch phaakaddutrempins
preparation is admnistered orally to a test subject, the active substance
reaches thenaBQPEb1wWid doLh bhien® v lecnmsd by bhet 15upodas braddd he
bacteria resident in the oral cavity and is rapidly dissolved and

di spersed ighehe t ahawach Gibstelveal oy v kAgutt hei hosujetleabed ede
retardation of dissolution by the coating and that, therefore, this

phar maceut i ¢@le aptepaiaiperse rapkl Y& hisefudh o uigthe s&omaehrapidSand
accurate diagnosis of H pylori infection. The present invention has been

conpl et esl 0oa thesbati,s dhetheddsoevenwlnghabeappharmaaouhilienl
therefore, is concerned

formulationshowingsudhafavo:ablelggingehavior
can be provided by using the active substance labeled
urea in combination with an excipient component and
a lubricant component to prepare a core composition
10 and covering this core composition with a coating
agent. Thus, the inventors confirmed that when the
above pharmaceutical preparation is administered
orally to a test subject, the active substance
reaches the stomach without being affected by the
15 urease-producing bacteria resident i1n the oral
cavity and is rapidly dissolved and dispersed in the
stomach substantially without being subjected to the
retardation of dissolution by the coating and that,
therefore, this pharmaceutical preparation is avery
20 useful reagent for the rapid and accurate diagnosis
of H. pylori infection. The present invention has
been completed on the basis of the above finding.
Thepresentinvention,therefone,isconcerned
with the pharmaceutical preparations defined in the

25 following paragraphs (1)-(14) for the detection of



wi th the pharnmaceutical preparations defined in the 25 follow ng
pardgraphs ( 1) - (14 ) for the detection of 7 H pylori infection
according to a urea breath test protocol: (1) A coated preparation for use
in the detection of H pylori infection according to a urea breath 5 test
protocol, conprising a core conposition coated with 0.1-10 parts by wei ght
of a coating agent based on 100 parts by weight of said core conposition,
said core conposition conprising 19-89 weight % of isotope carbon-I|abeled
urea, 10-80 weight % of an excipient 10 conponent and 0.01-1 weight %of a
| ubri cant conponent based on 100 wei ght % of the core conposition. (2) A
coated preftapydors inffiewtlion gpacagraphngl tio avver eanbaira phof&dt on of
the coating agent is 0.3-5 15 parts by weight based on 100 parts by wei ght
of the corgreaesilt:ion. (3) A coated preparation as defined in paragraph
(1) wherein the prpportion of the coating agent is 0.5-3 parts by weight
based on 1001pari scby twed gbtrepatriacti8@ dor sergodntitthe AHtacdded
preparation as defined in paragraph (1) containing 25-75 weight % of the
i sotope casBoil lede ir dm £ €6 tA neagito ¥ddinghs cexai pret breath
5 test protocol, comprising a core composition coated
with 0.1-10 parts by weight of a coating agent based
on 100 parts by weight of sailid core composition, sald
core composition comprising 19-89 weight $ of isotope
carbon-labeled urea, 10-80 weight % of an excipient
10 component and 0.01-1 weight % of a lubricant
component based on 100 weight % of the core
composition.
(2) A coated preparation as defined in paragraph (1)
wherein the proportion of the coating agent is 0.3-5
15 parts by weight based on 100 parts by welght of the
core composition.
(3) A coated preparation as defined in paragraph (1)
wherein the prpportion of the coating agent i8 0.5-3
parts by welght based on 100 parts by welght of the
20 core composition.
(4) A coated preparation as defined in paragraph (1)
containing 25-75 weight % of the isotope
carbon-labeled urea, 20-70 welght % of the excipient
component and 0.05-0.8 weight % of the lubricant

25 component based on 100 weight % of the core



conponent and 0.05-0.8 weight % of the lubricant 25 conponent based on 100
wei ght % of the core 8 conposition. (5) A coated preparation as defined in
paragraph (1 ) containing 30-70 weight % of the isotope carbon-I|abel ed
urea, 35-65 weight % of the excipient 5 conponent and 0.1-0.7 wei ght % of
the lubricant conponent based on 100 wei ght % of the core conposition.
(6) A coated conposition as defined in maragraph (1) wherein the core
conposition contains 10-450 parts 10 by wei ght of the excipient conponent
and 0.01-6 parts by weight of the |ubricant conponent based on 100 parts
by wei ght of the isotope carbon-|abeled urea. (7) A coated preparation as
defined i n gompsphiey. wherein the core conposition contains 50-150
parts 15 by wei ght of the exoipient conponent and O . 1 - 5 parts b%

wei ght of t(h®)| Absboaxrdd gurporanatiasedoridfdnedrins panag§aPH( k he

| sotope carbon-I|abeled urea. (8) A coated preparation as defined in

par agr aph (dohtarmiaign 30e Thawedgghiyert efnhheed 0 WAPS - sol uble 20
polymer and a plasticizer. (9) A coated preparation as defined in paragraph
(8) whereimarhomalabesbedha eal ydB- 6% welgbdst ofetheepelipdierted
fromthe group consisting of pullulan,

5 component and 0.1-0.7 welight % of the lubricant
component based on 100 weight % of the core
composition.

(6) A coated composition as defined in paragraph (1)
wherein the core composition contains 10-450 parts
10 by welght of the excipient component and 0.01-6 parts
by weight of the lubricant component based on 100
parts by weight of the isotope carbon-labeled urea.
(7) A coated preparation as defined in paragraph (1)
wherein the core composition contains 50-150 parts
15 by welght of the excipient component and 0.1-5 parts
by weight of the lubricant component based on 100
parts by weight of the isotope carbon-labeled urea.
(8) A coated preparation as defined in paragraph (1)
wherein the coating agent comprises a water-soluble
20 polymer and a plasticizer.
(9) A coated preparation as defined in paragraph (8)
wherein the water-soluble polymer 1is at least one
member selected from the group consistingof pullulan,

dextrin, alkali metal alginate,

25 hydroxypropylcellulose,



dextrin, alkali netal alginate, 25 hydroxypropyloellulose, 9
hydr oxypr opyl net hyl cel | ul ose, nethyl cellul ose and pol yvinyl pyrroli done.
(10) A coated preparation as defined in paragraph (8) wherein the
pl asticizer is at |east one nenber 5 selected fromthe group consisting of
pol yvi nyl al cohol, polyethylene glycol, triethyl citrate, triacetin,
concentrated glycerin, propylene glycol 9 and pol ysorbate. (11) A coated
preparation as defined in paragraph 10 (1) wherein, as the excipient
conponent, the core conposition contains at |east one nmenber sel ected
fromthe group consisting of |actose, sucrose, glucose, starch, crystalline
cel | ul ose, hyderscay peid py & meoth who ¢ bluslbsei,t me bhylicellulose and
hydr oxypr opyl cel | ul ose, carnell ose cal cium orospovi done,
car boxynet hyé 3 yariohydedr ome 1 Ldolhexynet hyl starch cal ci um
hydr oxypr opyl starch, pol yvinyl pyrrolidone and partly pregel atini zed
starch. 20 (19) A coatdte @r ppzeparat hondafs nde filhnpdr akp aplard gyxramiler ei n,
as the lubricant conponent, the core conposition contains at |east one
menber sel eC8edwhiepmitthet heopd avhdicst Zpg dfs sabtadiern ati on ermgand em
5 s8elected from the group consisting of polyvinyl
alcohol, polyethylene glycol, triethyl citrate,
triacetin, concentrated glycerin, propylene glycol
and polysorbate.
(11) A coated preparation as defined in paragraph
10 (1) wherein, as the excipient component, the core
composition contains at least one member selected
from the group consisting of lactose, sucrose,
glucose, starch, crystalline cellulose,
croscarmellose sodium, low-substitution
15 hydroxypropylcellulose, carmellose calcium,
crospovidone, carboxymethylstarch sodium,
carboxymethylstarch calcium, hydroxypropylstarch,
polyvinylpyrrolidone and partly pregelatinized
starch.
20 (12) A coated preparation as defined in paragraph
(1) wherein, as the lubricant component, the core
composition contains at least one member selected
from the group consisting of stearic acid, magnesium

stearate, calcium stearate and hydrogenated oil.

25 (13) A coated preparation as defined in paragraph



stearate, calciumstearate and hydrogenated oil. 25 (13) A coated .
preparation as defined in paragraph 10 (1) wherein the core conposition
contains lactose, crystalline cellulose and starch as the exci pi ent
conponent and. magnesi um stearate as the lubricant conponent and the
coating agent contains 5 hydroxypropyl nmet hyl cel | ul ose, polyethyl ene glycol,
titaniumoxide and talc. (14) A coated poeparation as defined in paragraph
(1) wherein the isotope carbon-labeled urea is 13C-| abel ed urea. 10 The
present invention is f urther concerned with a nethod defined in the
foll owi ng paragraph (15) or (16) for detecting H pylori infection using
any of thel hbovbeaieimedhkoated orepupas bhd.on 169 nk axbhisod dot odet ect i ng
a H pylori infection 15 conprising using the coated preparation defined
in paragraphygbahlinercelkedose cand enyamch (a6) theeexail pdent
detecting a H pylori infection which conprises a step of adm nistering
t he coat ed compmmanitorardf macgn e pamagrtsphr@ie t 3sa tleet 1Mb ulgjaget, a
step of collecting exhaled air after a given tinme period, and a step of
measuri ng t¢empanentofanfle ket gwmatingnagemnt edodPadasi2 C02 in the
exhal ed air.
5 hydroxypropylmethylcellulose, polyethylene glyocol,
titanium oxide and talc.
(14) A coated preparation as defined in paragraph
(1) wherein the isotope carbon-labeled urea is
'3c-1abeled urea.
10 The present invention is further concerned with
a method defined in the following paragraph (15) or
(16) for detecting H. pylori infection using any of
the above-defined coated preparations:
(15) A method for detecting a H. pylori infection
15 comprising using the coated preparation defined in
paragraph (1) as a urea breath test reagent.
(16) A method for detecting a H. pyloril infection
which comprises a step of administering the coated
preparation defined in paragraph (1) to a test
20 subject, a step of collecting exhaled air after a
given time period, and a step of measuring the ratio
of the isotope carbon-labeled CO, to '?CO, in the
exhaled air.

The present invention is further concerned with

25 a method for assessment of H. pylori eradication



-

The present invention is further concerned with 25 a nethod for assessnent
of H pylori eradication 11 effect which conprises using any of the
above-defined coated preparations, the procedure of which method may for
exanpl e conprise a step of adm nistering the coated preparation defined in
any of paragraphs (1) 5 through (14) to a patient on H pylori eradication
therapy, a step of collecting exhaled app after a given tine period, and a
step of neasuring the ratio of the isotope carbon-labeled CO2 to 12CQ2 in
the exhaled air. 10 BRI EF DESCRI PTION OF THE DRAW NG Fig. 1 shows the
results of Exanple 3 in which the 13C-|abeled urea tablet (coating 2
wei ght % Wes f easitiwl Sohredmpred by & a stiasg agnp .l tlee mdue ewadd€d niesd gr oup
and a non-nout h-washed group each consisting of H pylori-negative and
-positive ssbpadéd)paepatheiions cahieecprbdedd® e fiewhdgh (mpghod
difference in the 13C02/12C02 concentration ratio ( 6 13C value) in
exhal ed ai rmBgt Boan edenpilalcsnpir vef ret apdoZ0agim tn Lrckie cdm orhh aas
nonitored. In the diagram the closed circle represents H pylori-negative
subj ects (i cowtsa-paepeir gtduph, delfd mednici ray of cpazagwaphs (1)
pyl ori -negative subjects (in the

5 through (14) to a patient on H. pylori eradiocation

therapy, a step of collecting exhaled air after a
given time period, and a step of measuring the ratio
of the 1lsotope carbon-labeled CO, to “co, in the
exhaled air.

10

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 shows the results of Example 3 in which
the '°C-labeled urea tablet (coating 2 weight %) was
administered orally to test groups (a mouth-washed

15 group and a non-mouth-washed group each consisting
of H. pylori-negative and -positive subjects) and
the time course of A'3C value (%) (the difference
in the '°C0,/'?CO; concentration ratio (0 !'°C value)
in exhaled air between the exhaled ailr before and

20 after medication) was monitored. In the diagram,
the closed circle represents H. Rxlori-negative
subjects (in mouth-washed group), the open circle
represents H. Exlori-negative subjects (in the
non-mouth-washed group), the closed diamond

25 represents H. pylori-positive subjects (1in the



non- nout h-washed group), the closed dianobnd 25 represents H

pyl ori-positive subjects (in the 12 nouth-washed group), and the open

di anond represents H pylori-positive subjects (in the non-nout h-washed
group). Each graph shows the nean t standard error for the total test
popul ation. 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The phar maceuti cal
preparation according to the present imgention is a preparation for use in
the detection of H pylori infection by urea breath 10 testing,
characterized in that said preparation is a coated preparation conprising
a core conposition containing an active conponent and a coating materi al
covering t heoadle-wannsdtig vauphu; tdwdniche, opba ddramendppeinregents
constituting 15 the coated preparation of the present invention is
characteri zpd ipylbail-poasdddiveosubiewet act(iiime tdemponent isotope
carbon-1 abeTed urea (hereinafter referred to as the isotope C | abeled
urea), the nphepesatiiniwastadgrampekci pEacthcprpeiemhong ShE MedR| cant
conmponent each in a herein-defined proportion. The isotope C-|abeled urea
for use in thetsndaddeceafrahefpmrsthte | hod@l oheisst ypep v hpdiem -

5

DETAILED DESCRIPTION OF THE INVENTION

The pharmaceutical preparation according to
thé present invention 1s a preparation for use in
the detection of H. pylori infection by urea breath

10 testing, characterized in that said preparation is
a coated preparation comprising a core composition
containinganactivecomponentandacoatingmaterial
covering the core composition.

Furthermore, the core compositionconstituting

15 the coated preparation of the present invention is
characterized in that, in addition to the active
component isotope carbon-labeled urea (hereinafter
referred to as the isotope C-labeled urea), the
preparation contains an excipilent component and a

20 1lubricant component each in a herein-defined
proportion.

The isotope C-labeled urea for use in the
practice of the present invention 1s urea labeled
with an 1sotope of carbon and serves as an active

25 ocomponent for detection of H. pylori infection. As



wi th an isotope of carbon and serves as an active 25 conponent for
detection of H pylori infection. As 13 isotopes of carbon, the stable
i sotope 13C and the radioactive isotope 11C or 14C can be generally
menti oned, and as urea | abeled by the respective isotopes, 13C-| abeled
urea and "C- | abel ed urea or 5 14C-| abel ed urea can be nentioned. These
species of |abeled urea are invariablyigsed in urea breath tests and all
can be used in the present invention as well in the routine manner.
Preferably, 13C-labeled urea, i.e. urea |labeled with the highly stable
I sotope 13C, 10 is used as said isotope C|abeled urea. The fornul ating
proportion Dioxdpless@dpearbonheltde useab het Hes cbo® e ohidsanidorthe not
particularly restricted inasmuch as it is within the range of 19-89 weight
% per 100 weagifo #ceflvtdeiaweop® Coposkt i'dC. dae hef gemeirpddmrtion is
25-75 weight % and the nore preferred proportion is 30-70 weight % As
the exci pi epenanbpneaeh) , anle aariwnesa dxabpiled sbyhitheame spestlvee use
in the production 20 of pharnmaceuti cal preparatlons particularly those in
use as excipsetopbar, tiidelabahndoarteberandy’ 'gsdcab e Lied presene T
invention as well. Specifically, there can be nentioned saccharides such
as | act Ose,“c-labeled urea can be mentioned. These species of
labeled urea are invariably used in urea breath tests
and all can be used in the present invention as well
in the routine manner. Preferably, '’C-labeled urea,
i.e. urea labeled with the highly stable 1sotope 13¢c,
10 1s used as said isotope C-labeled urea.
The formulating proportion of said isotope
C-labeled urea in the core composition 1is not
particularly restricted inasmuch as it i1s within the
range of 19-89 weight % per 100 weight % of the core
15 composition. The preferred proportion is 25-75
weight % and the more preferred proportion is 30-70
welght %.
As the excipient component, the various
excipients which are in routine use in the production
20 of pharmaceutical preparations, particularly those
in use as exciplents for tablets, can be liberally
used in the present invention as well. Specifically,
there can be mentioned saccharides such as lactose,

sucrose, glucose, etc.; water-soluble or

25 water-swellable cellulose derivatives such as



sucrose, glucose, etc.; water-soluble or 25 water-swellable cellulose
derivatives such as 14 crystalline cellul ose, |ow substitution

hydr oxypr opyl cel | ul ose, carboxynet hyl cellul ose cal cium (carnell osecal ci um
,oroscarnel | osesodium etc.; starch or starch derivatives such as starch
5 carboxynet hyl starch sodi um hydroxypropyl starch, partly pregelatinized
starch, etc.; and vinylpyrrolidone derjyatives inclusive of

pol yvi nyl pyrrolidones such as crospovidone; among others. 10 These nay be
used independently or in a suitable conbination of two or nore species.
Preferably, exoipients are used in a conbination. In this case, preferred
i s the use @fyltosE1D10é Po@T Fulliowe at massubswignoupensel ected fromthe
following three groups 15 consisting of: Goup 1. saccharides, Goup 2.
matmusolmgfd@bﬂ@b@bpygwémlenu&éwcmwrb@xﬁmaﬁhmtp&%ﬁu®qn® 3.
starch or starch derivatives. 20 The conbination of these conponents is
not specifégald yumi (bhethe Elad e DE 1tune) cabosata omedfl o ke podiicambl e
conponent fromthe respective groups (lactose from saccharides;
crystallineetc.; starch or starch derivatives such as starch,

5 carboxymethylstarch sodium, hydroxypropylstarch,
partly pregelatinized starch, etc.; and
vinylpyrrolidone derivatives inclusive of

polyvinylpyrrolidones such as crospovidone; among

others.

10 These may be used independently or in a sultable
combination of two or more species. Preferably,
exclplents are used in a combination. In this case,

preferred 1s the use of those excipients fromat least
two groups selected from the following three groups

15 consisting of:

Group 1. saccharides,

Group 2. water-soluble or water-swellable cellulose
derivatives,

and Group 3. starch or starch derivatives.

20 The combination of these components is not
specifically limited. Examples of the combination
of the preferable component from the respective
groups (lactose from saccharides; crystalline
cellulose from water-soluble or water-swellable

25 cellulose derivatives; and starch from starch or



cellul ose fromwater-soluble or water-swellable 25 cellul ose derivatives;
and'starch fromstarch or 15 starch derivatives) include the conbination of
| act ose and crystalline cellulose or starch; the conbination of
crystalline cellulose and starch; and the conbination of | actose,
crystalline cellulose 5 and starch. The preferred excipients are | actose,
crystalline cellulose and starch, and i15is preferable to use at |east two
of themin conbination. The node of conbination is not particularly
restricted but includes the conbination of |actose 10 with either
crystalline cellulose or starch, the conbination of crystalline cellulose
W th starchataameh t @ercdorditiate s) dfntdatdbsethie hcombinptiien ©f | ul ose
and starch. The formul ati ng proportion of the excipient 15 conponent in
the core cdmpogidsenandotrystaddiiney cebinliasedomask@adchs ithes
within the range of 10-80 weight % but preferably is 20-70 weight % nore
pref erabl y Somba meitdhin @i asryis ta 1DDngerghil 9l ofs e @ned dok eredhp @R di on.

It is also reconmended that 20 the formul ati ng proportion of said excipient
conponent besed combd® atilon hyf wdiaght osfe j serymtatliape| 6@ bt vd oHeul d be

generally 10-450 parts by weight, preferably 50-150 parts by weight.
5 and starch. The preferred exciplents are lactose,

crystalline cellulose and starch, and it 1is
preferable touse at least two of them in combination.
The mode of combination 1is not particularly
restricted but includes the combination of lactose
10 with either corystalline cellulose or starch, the
combination of crystalline cellulose with starch,
and the combination of lactose with crystalline
cellulose and starch.
The formulating proportion of the excipient
15 component in the core compositionisnotparticularly
restricted inasmuchas it is within the range of 10-80
welight % but preferably i1s 20-70 weight %, more
preferably 35-65 weight % based on 100 weight % of
the core composition. It is also recommended that
20 the formulating proportion of sailid excipilent
component based on 100 parts by weight of isotope
C-labeled urea should be generally 10-450 parts by
welight, preferably 50-150 parts by weight.
With regard to the lubricant component, the

25 wvarious lubricants in routine use in the manufacture



-

VWthrregard to the lubricant conponent, the 25 various |ubricants in
routine use in the manufacture 16 of pharmaceutical products, particularly
those used as lubricants for tablets, can be |iberally enployed.
Specifically, stearic acid, magnesium stearate, calciumstearate,
hydrogenated oil, etc. can be 5 nmentioned by way of exanple. These may be
used.each | ndependent |y or.in a suitabie combination of two or nore
species. The preferred lubricant is magnesiumstearate. The fornul ating
proportion of said lubricant 10 conponent in the core conposition is not
particularly restricted inasnuch as it is within the range of 0.01-1
wei ght % bug £ igsh 8 e 06 8laltyd §alSp Bof weitght P4 T tinrel prdiy rtdbd g eQused 7
wei ght % based on 100 weight % of the core conposition. Mreover, the 15
preferred HRAIbrd/ooh tishfsd tabilcabs ,coapohent 1 beasad lghe Mol pxetd. by
wei ght of isotope Clabeled wurea is usually 0.01-6 parts by weight,
preferably sPeb1of paallslPpy wet@atrid nasddlii oagnestambete asationed
conmponents, 20 the core conposition for constituting the core of the
coated prepgaaidimofs i@aratesenhydveogie watesd) old .supbicemenadd Beth such
ot her conponents as binder, foam ng agent, coloring agent, flavor,
corrigers, mentioned by way of example. These may be used each

independently or in a suitable combination of two

or more species. The preferred lubricant is

magnesium stearate.

The formulating proportion of said lubricant

10 component in the core compositionis not particularly
restricted inasmuch as it is within the range of
0.01-1 weight % but is preferably 0.05-0.8 welght %,
more preferably 0.1-0.7 weight %, based on 100
welght % of the core composition. Moreover, the

15 preferred proportion of this lubricant component
based on 100 parts by welght of isotope C-labeled
urea is usually 0.01-6 parts by weight, preferably
0.1-5 parts by welight.

In addition to the above-mentioned components,

20 the core composition for constituting the core of
the coated preparation of the present invention may
besupplementedwithsuchothercomponentsasbinder,
foaming agent, coloring agent, flavor, corrigent,

sweetener, etc. in amounts not interfering with the

25 effect of the invention. As such additional



sweetener, etc. in amunts not interfering with the 25 effect of the
invéntion. As such additional 17 conponents, the substances which are in
routine use in the nanufacture of pharmaceutical preparations,
particularly tablets, can be liberally enployed. The coated preparation of
the present invention 5 is manufactured by using a core conprising at

|l east said isotope Clabeled urea, saigyexcipient conponent and said

| ubri cant conponent [uncoated tablet (core tablet), uncoated pill,
uncoated granule] and covering its surface with a coating 10 agent. The
coating agent which can be used in the manufacture of the coated

prepar at i oncofpldwenitwenthensiub smbanges s i wbliah yaresini st boe wse| udes
a broad variety of coating agents 15 (filmformng agents) in routine use
for tabletsin phld magufacstarends@hartaocsud beefleprelpagrations,

wat er - sol ubl e coating agent. The water-soluble coating agent includes

pol ysaccharpdet ibudfamby dibbdedid y bare besudl itheaadygreouploNed -as

pul lulan, dextrin and alkali netal salts (e.g. sodiumsalt, potassiumsalt)
of alginic acid, Triecopaseé@rpseprtatden whth e @regentdngeant en
cel l ul ose contai ning 26-33% of met hoxygroups,

5 is manufactured by using a core comprising at least
sald isotope C-labeled urea, said excipient
component and said lubricant component [uncoated
tablet (core tablet), uncoated pill, uncoated
granule] and covering its surface with a coating

10 agent.

The coating agent which can be used in the
manufacture of the coated preparation of the
invention 1s not particularly restricted but
includes a broad variety of coating agents

15 (film-forming agents) in routine use for tablets,
pllls, granules and so forth. The preferred 1s a
water-soluble coating agent.

The water-soluble coating agent includes
polysaccharides which may optionally have a sulfate

20 group, such as pullulan, dextrin and alkali metal
salts (e.g. sodium salt, potassium salt) of alginic
acld, etc.; water-soluble cellulose derivatives
such as cellulose containing 26-33% of methoxygroups,

e.g. methylcellulose, and cellulose containing

25 53.4-77.5% or 7-12% of hydroxypropoxy groups, €.9.



e.g. nethylcellul ose, and cellul ose containing 25 53.4-77.5% or 7-12% of
hydr oxypr opoxy groups, e.g. 18 hydroxypropyl cellul ose and

hydr oxypropyl net hyl cel | ul ose, etc. ; water-soluble polyvinyl derivatives
such as pol yvinyl pyrro 11 done, polyvinyl alcohol, etc.; enteric polyners
such as 5 carboxynet hyl et hyl oal | ul ose, hydroxypropyl net hyl ael | ul ose
phthal ate, cellulose acetate phthal ateighydroxypropyl methylcellul ose
acetate succinate, nethacrylic copolymer, carboxymethylethylcellul ose,
etc.; gastric 10 polyners such as polyvinyl acetal diethylani noacetate,
am noal kyl methaorylate copolymer E, etc.; and sustained-rel ease pol yners
such as et yyaeldiypromEyloeliibadamy bmdised each alone or in a

conbi nati on of two or nore species. 15 The preferred, anong these

wat er - sol ubl d rfeat y peiop y dme phiyllis @b 1 wkasel,n e b kal wakenl-salybikee
(sodi um al gi nate, potassium al gi nate), hydroxypropyl oel |l ul ose,
hydr oxypr opyb igtvwh gdl delrasea triet &yl sebhua eseo ¥y LOYI®@ Y yFiokd goire. 11
done, and the still nore preferred are hydroxypropylcellul ose and
hydr oxypr opyb 0sivyhgdl lalosho Ihe ecoat i;nemyenti ¢ op odsympr & hauche st
5 ocarboxymethylethylcellulose,
hydroxypropylmethylcellulose phthalate, cellulose
acetate phthalate, hydroxypropylmethylcellulose
acetate succinate, methacrylic ocopolymer,
carboxymethylethylcellulose, eto.; gastric
10 polymers such as polyvinyl acetal
diethylaminoacetate, aminoalkyl methacrylate
copolymer E, etc.; and sustained-release polymers
such as ethylcellulose etc. These may be used each
alone or 1n a combination of two or more species.
15 The preferred, among these water-soluble
polymers, are pullulan, dextrin, alkali metal
alginate (sodium alginate, potassium alginate),
hydroxypropylcellulose,
hydroxypropylmethylcellulose, methylcellulose and
20 polyvinylpyrrolidone, and the still more preferred
are hydroxypropylcellulose and
hydroxypropylmethylcellulose.
The coating agent for use in the present

invention may be one containingonlya single species

25 of sald water-soluble polymer or one containing two



I nvention may be one containing only a single species 25 of said
wat &ér - sol ubl e polyner or one containing two 19 or nore species in a
suitabl e conmbination. In the present invention, a coating agent conprising
such a water-soluble polyner is preferably used in conjugation with a
pl asticizer. 5 As such plasticizer, the plasticizers in routine use in
coating conpositions can be sel ectivel yrgsed and specifically pol yhydric
al cohol s such as pol yethylene glycols inclusive of macrogol 6000,
macr ogol 4000, etc., concentrated glycerin, 10 propyl ene glycol, polyvinyl
al cohol, etc. ; triethyl «citrate; triacetin; and surfactants such as
pol ysor bat otemprdwesgmedipscainba neatlitaielieassombdma tdonfhese
pl asticizers can each be used in 15 conjunction with said water-soluble
pol ymer or be uskn ithen pmesemti dnweentionr, noreociattog tmgendn wth
t he wat er-sol uble polyner. As the preferred plasticizer, polyvinyl
al cohol , potgmpmdsiagl guoh at wiadtéyl-s0lnbtles poilgoeeirn,isoncentrated
gl ycerin, 20 propylene glycol or polysorbate can be nentioned. Anong them
pol yet hyl erergifyecnabily prgédr ded oed Jugatdyo WOCh ias phastokelgegf erred.
The node of conbination of said water-sol uble
5 As such plasticizer, the plasticilizers in routine use
in coating compositions can be selectively used and
specifically polyhydric alcohols such as
polyethylene glycols inclusive of maocrogol 6000,
macrogol 4000, etc., concentrated glycerin,

10 propylene glycol, polyvinyl alcohol, etc.; triethyl
citrate; triacetin; and surfactants such as
polysorbate (e.g. Tween 80) can be mentioned as
examples.

These plasticizers can each be used in

15 conjunction with sald water-soluble polymer or be
used in a combination of two or more in conjunction
with the water-soluble polymer. As the preferred
plasticizer, polyvinyl alcohol, polyethylene glycol,
triethyl citrate, triacetin, concentrated glycerin,

20 propylene glycol or polysorbate can be mentioned.
Among them, polyethylene glycol is preferred and
macrogol 6000 is the more preferred.

The mode of combination of said water-soluble

polymer with said plasticizer 1s not particularly

25 restricted but includes, to mention a few preferred



polymer with said plasticizer is not particularly 25 restricted but

I ncludes, to nention a few preferred 20 exanpl es, the conbination of

hydr oxypr opyl ael l ul ose w th pol yethylene glycol, triethyl citrate or
triacetin and the conbination of hydroxypropyl nmethylcellul ose with

pol yet hylene 5 glycol, triethyl citrate or triacetin. The nore preferred
conbi nation is the conbination of hydraaypropyl nmethylcellul ose with

pol yet hyl ene glycol. The coating agent for use in the present 10 invention
may be supplenented with a coloring agent such as a pignent or a dye, a
flavor, a corrigent and/or a sweetener each in an anobunt not interfering
with the eféxeampieshethecsombimaditon®f hy dnoxryPseomy heeddgl adgiae ves,
those in routine use in 15 pharmaceutical fornulations, particularly in
coating forwltat ipod yedrhpd eénéecgdlygodnploydethyl ahhpladse oP . he
coloring agent, titaniumoxide, talc, iron oxide red, etc. can be

menti oned. Theawetim caandarthei conbin@yenaiftal c. The col ori ng agent
is 20 intended to inpart a desired color to the coated preparation of the
i nventi on dnydrtcxppmopyloeihyleelladiespy whthr iR tyeth¥dedas it is

sufficient to satisfy the need. Usually, such a col oring agent
5 glycol, triethyl citrate or triacetin. e more

preferred combination is the combination of
hydroxypropylmethylcellulose with polyethylene
glycol.
The coating agent for use in the present

10 invention may be supplemented with a coloring agent
such as a plgment or a dye, a flavor, a corrigent
and/or a sweetener each in an amount not interfering
with the effect of the present invention. As such
formulating additives, those in routine use in

15 pharmaceutical formulations, particularly in
coating formulations, canbe liberally employed. As
examplescﬂfthecoloringagent,titaniumoxide,talc,
iron oxide red, etc. can be mentioned. The preferred
are titanium oxide and talc. The coloring agent is

20 intended to impart a desired color to the coated
preparation of the invention and its amount is not
particularlyrestrictedinasmuchasii:issufficient
to satisfy the need. Usually, sucha coloring agent
is used in a proportion of 1-70 weight %, preferably

25 5-50 weight %, based on 100 weight % of the coating



is used in a proportion of 1-70 weight % preferably 25 5-50 weight %
based on 100 wei ght % of the coating 21 agent. Wen talc and titani um oxide
are used in conbination, their ratio in the coating agent may be 25-175
wei ght parts, preferably 50-150 weight parts, of talc to 100 wei ght parts
of titaniumoxide. 5 The proportion of the coating agent to be used for
covering the core conposition [e.g. un zbated tablet (pore tablet),
uncoated pill, uncoated granule |I can be judiciously selected fromthe
range of 0. 1-10 parts by wei ght based on 100 parts by weight 10 of the
core conposition and is preferably 0.3-5 parts by weight, nore preferably
0.5-3 partadendiei giithenl ftakhe paogdorti bandxaeecdxil@epare mse@didm in a
| arge nmeasure, the dissolution of the coating film in the stomach is
retarded t wembdmatdenkedtivd by rexio tine thepearcatd regndagiessbl m@yn of
the core composition, with the consequent disadvantage of frustrating a
rapi d di agrosi 25 -Ch7hevel gt hpaats | f prhef prajolyi &0 + 3 510y wed ghntal | er
than 0.1 parts by weight, the influence of urease-producing 20 bacteria in
t he nmout h galrthr oaf eyl aot obk0Oxweddrhit parttmio i Hist sp-dposiaxkdeesul t
tends to result. The nethod of covering the core conposition with said
coating %agent is THoe puopeuntidrdy ofsthiectagiating agent to be used
for covering the core composition [e.g. uncoated
tablet (core tablet), uncoated pill, uncoated
granule] can be judiclously selected from the range
0f 0.1-10 parts bywelght based on 100 parts by weight
10 of the core composition and is preferably 0.3-5 parts
by welight, more preferably 0.5-3 parts by weilght.
If the proportion exceeds 10 parts by weight in a
large measure, the dissolution of the coating film
in the stomach 1s retarded to cause a marked delay
15 1in the dispersion and dissolution of the ocore
composition, with the consequent disadvantage of
frustrating a rapid diagnosis. On the other hand,
1f the proportion is by far smaller than 0.1 parts
by weight, the influence of urease-producing
20 bacteria in the mouth and throat may not be excluded
so that a false-positive result tends to result.
The method of covering the core compositionwith
sald coating agent is not particularly restricted

but the coating can be performed in the usual manner

25 acocording to the formof the core compositionor £inal



but the coating can be perforned in the usual manner 25 according to the
formof the core conposition or final 22 preparation. The formof the
coated preparation of the invention is not particularly restricted inasnuch
as the operation and result of the invention nmay be 5 inplenented, thus
including tablets, pills and granules, anong others. The preferred are
tablets and pills, with tablets being particularly preferred. These forns
of the coated preparation can be nanufactured by the nethods established
in the art. 10 Taking the manufacture of tablets as an exanple, the coated
preparation of the invention can be nmanufactured by preparing a core
conpositi orprepdmabidomn said at | east 3 conponents (isotope C-1|abeled
urea, exoipient conponent and |ubricant 15 conponent) in tablet form and
covering the surfelte fairmhefotbet apbeitedt praparadatPhg felk® The core
tabl ets can be produced by the granul ation conpression nethod (indirect
conpr essi oni netehwti) o i s hnednp azdsl dhden by mes tRd coafoddn 8MRgR 20
than the lubricant conponent (nanely, isotope C-labeled urea and exoi pi ent
conponent ) ,aspthena pgratohenhem dix assterofuthginvestiop aapdents,

granul ating the m xture, adding the | ubricant
5 implemented, thus including tablets, pills and

granules, among others. The preferred are tablets
andpills,withtabletsbeingparticularlypreferred.
These forms of the coated preparation can be
manufactured by the methods established in the art.
10 Takingthemanufactureoftabletsasanexample,
the coated preparation of the invention can be
manufactured by preparing a core composition
containing salid at least 3 components (i1isotope
C-labeled urea, excipient component and lubricant
15 component) in tablet form and covering the surface
of the core tablet with salid coating agent. The core
tablets can be produced by the granulation
compression method (indirect compression method)
which comprises blending the two components other
20 than the lubricant component (namely, isotope
C-labeled urea and excipient component), optionally
together with other suitable additive components,
granulating the mixture, adding the lubricant
component, and compressing the whole mixture; or by

25 the direct powder compression method (direct



conponent, and conpressing the whole mxture; or by 25 the direct powder
conpression nethod (direct 23 conpression nmethod) which conprises bl ending
said 3 conponents, optionally together with other suitable additives,
uniformy and directly conpressing the whole m xture. Although whichever 5
of said direct powder conpression nethod and said granulation conpression
met hod can be used as nentioned above,23he direct powder conpression
met hod is preferred because the granulating step can be dispensed wth.
The covering with the coating 10 agent can be carried out in the
conventional manner, for exanple by the nethod using a coating pan or the
met hod usi rgpmpfreas silvard medhiod) eyl bobnicompa ichased lesngdmgi 8aisd t he
present invention is prepared in such a manner that it contains 10-300 15
ng, preferal gompdbénipy, obpthtoaally dongendrer msictbpethexnbel ed urea
per dosage unit. The coated preparation of the present invention is useful
for the detsritabbée lddytdvesnfamibormEyrtdmd, dimeptdsynt i nvention
provi des a 20 nethod for detecting H pylori infection using the coated
conposi ti orcohpites sdnegttbe. whit ke deisdtuoe - et htd acwahbwhdopheme® usi ng
t he above-described coated preparation of the invention as a urea breath
5 of sald direct powder compression method and said
granulation compression method can be used as
mentioned above, the direct powder compression
method is preferred because the granulating step can
be dispensed with. The covering with the coating
10 agent can be carried out in the conventional manner,
for example by the method using a coating pan or the
method using a fluid-bed coating equipment.
The coated preparation of the present invention
is prepared in such a manner that it contains 10-300
15 mg, preferably 50-150 mg, of the active component
isotope C-labeled urea per dosage unit.
The coated preparation of the present invention
is useful for the detection of H. pylori infection.
Further, the present invention provides a
20 method for detecting H. pylori infection using the
coated compositionof the invention. This detection
method can be conducfed using the above-described
coated preparation of the invention as a urea breath

test reagent in the conventional urea breath test

25 for the detection of H. Exlori infection.



test reagent in the conventional urea breath test 25 for the detection of
H pylori infection. 24 Specifically, after the coated preparation of the
invention is orally adm nistered to a test subject and the subject's
exhaled air is collected, the H pylori infection is detected based on the -
ratio of 5 isotope carbon-Iabeled C02 contained in the exhaled air
measured as a ratio of isotope carbon-l2keled CO2 to 12C02. In this case,
the timng of collecting the air exhaled after the adm nistration of the
coated 10 preparation is not particularly limted. For exanple, after the
adm nistration of the coated preparation of the invention, the ratio of
i sotope cd¥pewifibeladdl o aft e2Citheap ot edpdx eniayr abdon cof Hhe
col l ecting exhaled air over tine. However, as 15 understood fromthe
results of Erwepielion Aig. orpllesadminilsdienedHt pya okesfodubieahd H.
pylori negative subjects are clearly different in A isotope '
carbon- | abeand thel svbledtifa eexhiad eddailm st 8 acodnl of terd, cheedl-
preparation of the 20 invention (e.g., the difference in the 13C02/12C02
~concentratipgloaiolpfeadoml lie) defteatedkasedion thexatdmmfng
time after adm nistration and of the exhaled air before tabl et
adni ni statieetope carbon-labeled CO; contained in the exhaled

alr measured as a ratio of isotope carbon-labeled

co, to !2co,.

In this case, the timing of collecting the air
exhaled after the administration of the coated
10 preparation is not particularly limited. For

example, after the administration of the coated

preparation of the invention, the ratio of isotope

carbon-labeled CO,; to !?C0O, can be repeatedly measured

by collecting exhaled air over time. However, as

15 understood from the results of Example 3 (Fig. 1)
described below, H. pylorl positive and H. pylori
negative subjects are clearly different in A
isotope carbon-labeled C value (%) after the
administration of the coated preparation of the

20 invehtion (e.g., the difference in the '3co0,/'2%co,
concentration ratio (0 '3°C value) of the exhaled air
at each sampling time after administration and of
the exhaled alr before tablet administration).
Therefore, the H. pylori infection can be detected

25 by measuring the A isotope carbon-labeled C value



. Therefore, the H pylori infection can be detected 25 by neasuring the O
i sotope carbon-1abeled C value 25 (% at any sanpling tine after the
adm ni stration. Specifically, exhaled air is usually collected, for
exanple, 5 to 60 mnutes, preferably 10 to 30 m nutes, after the
adm nistration. 5 For the neasurenent and analysis of the |abeled CO2
contained in an exhaled air sanple, conggntional analysis nethods can be
used such as liquid scintillation counter nethod, mass spectronetry,
i nfrared spectroscopy, em ssion spectrometry, 10 nmagnetic resonance
spectrumand the like. Preferred are infrared spectronetry and nmass
spect ronet r ¢& )oactiusayofs dmp L me ak imeTenf t acc thhheya doslmiisyt ratd amat ed
preparation of the invention is preferably adm nistered orally with 15
water in thspfeasifdcdbly., Exhaledtaiof 1scusuad by apdd eotted nekiorn a
dosage formof the preparation of the invention is not particularly
limted. |texiamplesl byted eatinludreds ad)xefedcrdbdm 20rhog20giinetes.,300 ny
per dose unit. 20 Also, the coated preparation of the present invention is
useful for aflsssniite ohdimicnbadixatdlonelimnation effect after
eradi cation therapy. Therefore, the present invention provides a nethod
5 For the measurement and analysis of the labeled
CO, contained in an exhaled air sample, conventional
analysis methods can be used such as liquid
scintillation counter method, mass spectrometry,
infrared spectroscopy, emission spectrometry,

10 magneticresonance spectrumandthe like. Preferred
are infrared spectrometry and mass spectrometry
because of thelr measurement accuracy.

Usually, the coated preparation of the
invention 1s preferably administered orally with

15 water in the fasted state. The amount of the labeled
urea contained in a dosage form of the preparation
of the invention 1s not particularly limited. It
is usually selected and adjusted from a range of 10
to 300 mg per dose unit.

20 Also, the coated preparation of the present
invention i1s useful for assessment of the bacterial
elimination effect after eradication therapy.
Therefore, the present invention provides a method

for assessing the effect of H. pyloril eradication

25 using the coated preparationof the invention. This




for assessing the effect of H pylori eradication 25 using the coated
preparation of the invention. This N 26 assessnent is conducted by

adm nistering the coated preparation of the invention to a patient having
had the H pylori eradication therapy and neasuring the ratio of isotope
carbon-| abel ed C02 contained in the 5 patient's exhaled air obtained as a
rati o of isotope carbon-|abeled CO02 to2842 C02 according to the urea
breath test. The procedure for detection or assessnent is not particularly
restricted but a typical protocol may conprise causing a patient 10 having
had the H pylori eradication therapy to admnistrer the coated

preparati omseegsmend dparcaindnclomdab i admion 383 egiofg Hise coalbel®d urea
per dose unit, orally together with water in the fasted state, collecting
exhal ed ai rpdepectaylion @3 kehbhyemtlomd afa patled travds g praderabl y
10-20 mnutes, and analyzing the sanme in a nmass spectroneter f or

measur enenttlvé Hhepylso £d2, ra®i cax 1 ani §henaplye agxhared sai ¥ 1 n20 tHGNVPLES
The followi ng reference and working exanples illustrate the present

i nvention imatdra loch idee ticlpe inarhpa bl/abe hedn€OLi ppndta Ynest lithdseope of
t he
5 patient’'s exhaled alr obtained as a ratlio of isotope

carbon-labeled CO; to '2C0; according to the urea
breath test. The procedure for detection or
assessment 1s not particularly restricted but a
typical protocol may comprise causing a patient
10 having had the H. pylorli eradication therapy to
administrer the coated preparation, e.g. a
preparation containing 10-300 mg of '*C-labeled urea
per dose unit, orally together with water in the
fasted state, collecting exhaled air directly in a
15 exhaled air bag after 5-60 minutes, preferably 10-20
minutes, and analyzing the same in a mass
spectrometer for measurement of the '*C0,/'%C0, ratio

in the exhaled air.

20 EXAMPLES
The following reference and working examples
i1llustrate the present invention in further detail
but are by no means limitative of the scope of the
invention.

25 Reference Example 1




. Invention. 25 Reference Exanple 1 27 The conponents indicated in Table 1
were blended in the indicated proportions and conpressed by the direct
conpression nethod to prepare tablets of Reference Exanple 1. These
tablets were tested as 5 directed in Japanese Pharmacopeia (XI11),
Di ssol ution Test [Method 2 (paddle nethod)] using water as the test
solution at a bath tenperature of 370.2¢€ and a paddl e speed of 50 rpm The
ratio of dissolved urea (% after 20 and 60 seconds were 10 det erm ned.
The results are shown also in Table 1. Table 1 Core conpositionFormnul ating
anount Ureal00.0 ng Lactose34.4 ng Crystalline cellul ose60.0 ng Corn
starch5. 0 ng Magritise wospem andd 6 niiyl Rattiepd dfn Fiatsbevkewered X antdesd 20
sea) , 3.1* average Ratio of dissolved urea (after 60 sec), 46.6% average
in the indicated proportions and compressed by the

direct compression method to prepare tablets of
Reference Example 1. These tablets were tested as
5 directed in Japanese Pharmacopeia (XIII),
Dissolution Test [Method 2 (paddle method)] using
water as the test solution at a bath temperature of
3740.5°C and a paddle speed of 50 rpm. The ratio
of dissolved urea (%) after 20 and 60 seconds were

10 determined. The results are shown also in Table 1.

Table 1

Core composition Formulating amount
Urea 100.0 mg
Lactose 34.4 nmg
Crystalline cellulose 60.0 mg
Corn starch 5.0 mg
Magnesium stearate 0.6 mg
Ratio of dissolved urea (after 20 sec), 3.1%
average

Ratlo of dissolved urea (after 60 sec), 46.6%
average

The above results suggested that the
dissolution of tablets of the formulation containing
15 at least urea, an excipient component (lactose,
crystalline cellulose, corn starch) and a lubricant
(magnesium stearate) as tablet components is so rapid
that when administered by the oral route, they
dissolve quickly in the oral cavity.

20 Example 1




. The above results suggested that the dissolution of tablets of the
forrmul ation containing 15 at |east urea, an excipient conponent (Il actose,
crystalline cellulose, corn starch) and a lubricant (nagnesium stearate)
as tablet conponents is so rapid that when adm nistered by the oral route,
they dissolve quickly in the oral cavity. 20 Exanple 1 28 Tablets were
manuf actured according to the sanme fornpgati on as used in Reference Exanple
1 except that an isotope ( 13C) -labeled urea was used in lieu of urea.
These core tablets were coated with an 5 aqueous conposition of
hydr oxypr opyl net hyl cel | ul ose/ pol yet hyl ene gl ycol /titani um oxi de/talc
(6/3/1/1, by wei gdbliets vepatmagufaptnired o6 cdpding by thieghanmsed on
100 parts by weight of the core tablet by the coating 10 nethod which is
used generatdéymul agdloni asnuisetiurden Re fErenice chanmpleablletexolepte
present invention. As in Reference Exanple 1, these coated tablets were
tested i n achatdaicel sbttlo gapshied -Fhabedondpeune & X as) nsH @ sbhullileu Test
Met hod 2 (paddl e nmethod), 15 using water as the test solution at a bath
t enper at ur ofofu3y8.5CThralse pooidee tspede td 9@ wenproatiedhavd tht ian of
di ssolved 13C-urea (% after 20 and 60 seconds

5 aqueous composition of

hydroxypropylmethylcellulose/polyethylene
glycol/tifanium oxlide/talc (6/3/1/1, by weight) in
a coating proportion of 2 parts by weight based on
100 parts by welght of the core tablet by the coating
10 .method which is used generally in tablet manufacture
to prepare coated tablets of the present invention.
As 1in Reference Example 1, these coated tablets were
tested in accordance with Japanese Pharmacopeia
(XIII), Dissolution Test, Method 2 (paddle method),
15 usingwater as the test solutionat abath temperature
of 37+0.5°C and a paddle speed of 50 rpm, and the
ratioof dissolved '®C-urea (%) after 20 and 60 seconds
and 10 minutes were determined. The formulations

used and dissolution test results are shown in Table

20 2.
Table 2
Formulation Formulating amount

Core “C-urea 100.0 mg
Lactose 34.4 mg
Crystalline cellulose 60.0 mg
Corn starch 5.0 mg
Magnesium stearate 0.6 mg




and 10 minutes were determ ned. The formul ati ons used and di ssol ution test
results are shown in Table 20 2. Table 2 Fornul ati onFornul ati ng anpount
Core" C-ureal00.0 ng Lactose34.4 ng Crystalline cellul ose60.0 ng Corn
starch5.0 ng Magnesi um stearate0.6 nmg 29

Coat i ngHydr oxypr opyl net hyl cel | ul ose2. 4 ng Pol yet hyl ene gl ycol 0.8 ny

Ti tani um oxi de0.4 ng Tale0.4 ng Ratio opgdissolved urea (after 20 see), 0. 0%
average Rati o of dissolved urea (after 60 sec), 11. 8% average Rati o of

di ssolved urea (after 10 min), 93. 1% average The above results indicate that
the rel eas a—\Was

nnt_ _nhecorvod at 20 cae £ ~11 :
Coating | Hydroxypropylmethylcellaloge ™ rorT oVt mg
Polyethylene glycol 0.8 mg
Titanium oxlde 0.4 mg
Talc 0.4 mg
Ratlio of dissolved urea (after 20 sec), 0.0%
average
Ratlo of dissolved urea (after 60 sec), 11.8%
average
Ratio of dissolved urea (after 10 min), 93.1%
average

The above results indicate that the release of
urea was not observed at 20 sec. following
administration and was only slight at even 60 sec.

5 It was, therefore, clear that as the coated tablet
of the invention 1s swallowed together with water
in the usual manner, the tablet finds its way into
the stomach without dissolving in the oral cavity
and releases the isotope-labeled urea in the stomach

10 and that, therefore, a gastric H. pylori infection
can be detected without being confounded by the
urease present in the oral cavity.

Example 2

The proper proportion of the coating agent
15 relative to the core tablet by weight was explored
based on the result of Example 1. Thus, coating
solutions were prepared in coating-core welght
ratios over the range of 0 to 20 parts by weight (o0,
0.1, 0.3, 0.5, 1, 2, 3, 5, 10, 15 and 20 parts by

20 welght) relative to 100 parts by welght of the core




adm nistration and was only slight at even 60 sec. 5 It was, therefore,
clear that as the coated tablet of the invention is swallowed together
with water in the usual manner, the tablet finds its way into the stomach
wi t hout dissolving in the oral cavity and rel eases the isotope-I|abeled
urea in the stomach 10 and that, therefore, a gastric H pylori infection
can be detected w thout being confoundegoby the urease present in the oral
cavity. Exanple 2 The proper proportion of the coating agent 15 relative
to the core tablet by weight was explored based on the result of Exanple
1. Thus, coating solutions were prepared in coating-core weight ratios
over the rangblet O1no Mepmamebmarnght &9, in0. Bxaaple0l5and theg 5
10, 15 and 20 parts by 20 weight) relative to 100 parts by wei ght of the
core 30 tahiisiinteépgeastienanast asasn pemfplmnddawh t @achli so@tegdat i on
test was perforned on each coated tablet to neasure its lag tine preceding
di si nt egr att ablank Hiosimeagnekeord tts nkagrhtioe epreceo®dpdd ti on of the
coated tablets used in the test are shown below. <Core> 13C-urea 100.0 ng
disintegration and disintegration time. The core

5 composition of the coated tablets used in the test

are shown below.

{Core>>
13c-urea 100.0 mg
Lactose (Dilactose S, Freund Ind.) 34.4 mg

10 Crystalline cellulose (Avicel PH-101,

Asahli Kasel) 60.0 mg

Corn starch 5.0 mg

Magnesium stearate 0.6 mg
15 Coated tablets containing 0.1~20 parts by

welght of the coating agent based on 100 parts by
welght of the above core were prepared by using
coating solutions containing the following
components in a coating proportion of 1 or 8 weight %.

20 <Coating solution)
Hydroxypropylcellulose (TC-5RW,
Shin-Etsu Chemical)

Macrogol 6000

wt. parts
wt. parts

Titanium oxide wt. parts

= B N &

25 Talc wt. parts

(1) Measurement of disintegration time



Lactose (Dilactose S, Freund Ind.) 34.4 ng 10 Crystalline cellul ose (Avicel
'PH 101, Asahi Kasei) 60.0 ng Corn starch 5.0 ngy Nhgnesiun1stearate(0.6 ny
15 Coated tablets containing 0.1-20 parts by weight of the coating agent
based on 100 parts by weight of the above core were prepared by using

coating solutions containing the following conponents in a coating
proportion of 1 or 8 weight %. 20 <CoaBing sol ution>

Hydr oxypropyl cel | ul ose (TG 5RW Shin-Etsu Chemical) 6 wt. parts Mcrogol
6000 2 wt. parts Titaniumoxide 1 wt. parts 25 Talc 1 wt. parts (1)
Measurenent of disintegration tinme N 31 (disintegration test) Each coated
t abl et prepagedjastapaM£tmmﬂ1tEeEHﬁD as directed in Japanese Pharmacopoei a
(XIII)L Di sintegration Test ["Tablets coated with suitable 5 coatin
agent s"] using vvanebhasotmeﬂet_abshdshtpnnpaameldaaba@hot‘éﬁrﬂéﬁﬂttﬁéffﬂ 372 C,
(6 test tablets) . The tinme which el apsed until no residues of the test
as directed 1n Japanese Pharmacopoelia (XIII),
Disintegration Test ["Tablets coated with suitable
5 coating agents"] using water as the test solution
and a bath temperature of 37:x2°C, (6 test tablets).
The time which elapsed until no residues of the test
tablet were detected in the glass tube any longer
or, 1f any residue was present, it was a filmy or
10 spongy substance or only a soft or sludge-~like
substance was slightly detected was measured and
recorded as disintegration time.
(2) Measurement of lag time (dissolution test)
Each coated tablet prepared above was tested
15 as directed in Japanese Pharmacopoeia (XI1IIIXI),
Dissolution Test [Method 2 (paddle method)] using
water (500 ml) as the test solution at a bath
temperature of 37+0.5°C and a paddle speed of 75 rpm,
and the time from the start of paddle rotation to
20 the start of tablet disintegration was measured and
regarded as lag time.
The disintegration time and lag time data
generated by the above tests wlith the coated tablets

are shown 1in Table 3.

25 Table 3



tabhet were detected in the glass tube any longer or, if any residue was
present, it was a filmy or 10 spongy substance or only a soft or
sl udge-li ke substance was slightly detected was neasured and recorded as
disintegration tinme. (2) Measurenent of lag tinme (dissolution test) Each
coated tabl et prepared above was tested 15 as directed in Japanese
Phar macopoeia (XI11), Di ssolution Test [Biethod 2 (paddle nethod)] using
water (500 m) as the test solution at a bath tenperature of 370.5 C and a
paddl e speed of 75 rpm and the time fromthe start of paddle rotation to
20 the sta éoéﬁ:ﬁable? f-st-ntegraton—wasfreastred—and T regarded—as—ta
time. The Aﬂﬁf€g5§t|o1 time and |lag tline data enerated by the abov
tests with %@rgpag d tablets pare®<hown i%3Tahl e%35 25 TabPe 8 32 Toafing
proporti pRdogh@y)30.51102.0 (parts by wei ght)
Di si nt egr afglEtnkegEl- - 15" 10 - I5[ 10 - 15" 10" - 157 1Q" -, 157 i L JT§ | me5
seo. 10- 15151:2&2&-14?1@20-4)109_151’5 16 Z1s* o -Jl§ Qo135 11Q0 L4, (Ag, 44

D

Lag time 5 seo. 10-15 15-20 20-40 20~40
B sec. sec. sec. sec.

Coating

proportion 3.0 5.0 10.0 15.0 20.0

(parts by

welight)

Disintegra- 15"-20" 45" -55" 1'55"- 2'20" - 3'30"-

tion time 2'35" 3'10" 4'10"

Lag time 20-40 20-40 1-2 min. 2-3 min. 3-4 min.

s8ec, sec.

The disintegration test revealed that while the
coated preparations corresponding to the coating
5 proportions of 0-3 parts by weilight showed little
varliation in disintegration time, the coated
preparation corresponding to the coating proportion
of 5 parts by welght showed slight retardation and,
when the coating proportion exceeded 10 parts by
10 weight, it took 2 minutes or longer for the coated
preparations to disintegrate. The dissolution test
revealed that the start of release of the core
composition could be retarded (induction of a lag
time) by 0.1 parts by welght of coating and that this
15 lag time could be prolonged by increasing the coating
proportion to 0.3 parts by weight or more, preferably

not less than 0.5 parts by welght. There was little



, _Sea.sec.sec.sec. Coating proportion3.05.010.015.020.0 (parts by weight)
Di si ntegra-15"-20"45"-55"1"' 55"-2' 20"-3130"- tion tine2'35"3110"4' 10" Lag
ti me20-4020-401-2 min.2-3 mn.3-4 mn. seo.sea. The disintegration test
reveal ed that while the coated preparations corresponding to the coating 5
proportions of 0-3 parts by weight showed little wvariation in
disintegration tine, the coated preparggi on corresponding to the coating
proportion of 5 parts by wei ght showed slight retardation and, when the
coating proportion exceeded 10 parts by 10 weight, it took 2 m nutes or
| onger for the coated preparations to disintegrate. The dissolution test
reveal ed t hdi fiffeerehard bh rcheadagf tilhwe camdngongiosi tioatedul d be
retarded (induction of a lag tinme) by 0.1 parts by weight of coating and
that this lprepnptand ensl dwerptdengeda thingngmrapionst 1ba anahigeg o f
proportion to O .3 parts by weight or nore, preferably not less than O . 5
parts by wel gbt.pdhérse bgs ietght 33 Howfeevernce as the | agat imganong t he
coat ed

proportion exceeded 10 parts by weight, the lag time

5 was considerably prolonged, suggesting that the
actual release of the core composition would be
delayed. These findings suggested that the
preferred proportion of the coating agent based on
100 parts by welght of the core composition is

10 generally 0.1-10 parts by weight, more preferably
0.3-5 parts by ﬁeight, still more preferably 0.5-3
parts by weight, particularly 1-3 parts by weight.

Example 3

Using the coated preparation obtained in
15 Example 1, the following experiment was performed.
Thus, by carrying out the 13c.1abeled urea
breath test using a solution of *’C-urea in adult
men, 14 H. pylori-negative subjects and 6 H.
PYlori-positive subjects, or a total of 20 subjects,
20 were selected, and the followling experiment was
performed in these subjects.
First, the above 20 subjects were divided into
two groups, Group A and Group B (each group: 7 H.
pylori-negative and 3 H. pylori-positive subjects)

25 and the '>C-labeled urea breath test using the coated



. preparations over the coating proportion range of 1-5 parts by weight.
However, as the coating proportion exceeded 10 parts by weight, the | ag
time 5 was considerably prol onged, suggesting that the actual release of
the core conposition would be delayed. These findings suggested that the
preferred proportion of the coating agent based on 100 parts by wei ght of
the core conposition is 10 generally 0. 38410 parts by weight, nore
preferably 0.3-5 parts by weight, still nore preferably 0.5-3 parts by
wei ght, particularly 1-3 parts by weight. Exanple 3 Using the coated
preparation obtained in 15 Exanple 1, the foll ow ng experinent was
perfornmed. PFemarpyficanr pifngtbet dinee b3 dnbalasl peasE obmeal htwdste Lsi ng a
solution of 13C-urea in adult nmen, 14 H pylori-negative subjects and 6 H.
pyl ori-posi7i dawsbpeast.orim each sulPdesibj ecThus) dher &sselgctXd, and
the follow ng experinent was perforned in these subjects. First, the above
20 subj ect smadytéh gwaisdetinigntwa st wa T desh, o Gtoupt Atdved Hlaowk Bb fescbhgr oup:
7 H pylori-negative and 3 H pylori-positive subjects) 25 and the
13C- | abel edt gsda (maath twashed hpuhenocbacad Bledrepir ati bheos eidrend
I nvention was perforned tw ce,

5 breath test (non-mouth-washed). In Group B, mouth
washing was not carried out at the £first breath test
(non-mouth-washed) but carried out at the second
breath test (mouth-washed).

The breath test was performed as follows. Each
10 subject was instructed to ingest the coated
preparation together with 100 mL of water and the
exhaled air was collected into an aluminum-laminated
bag of about 300 mL capacity at 6 points of time,
namely before tablet intake and 5 min, 10 min, 15
15 min, 20 min, and 30 min after intake. The exhaled
alr thus collected was analyzed using an automatic
13C0, urea breath analyzer (GC-MS, tradename: ABCA-G
(Europe Scientific)). Thus, for each exhaled air
sample transferred from the aluminum-laminated bag
20 to the exclusive reduced-pressure sampling tube, the
0 '°c value (% ) (the '3C0,/'%2C0O; concentration ratio
of the exhaled air at each sampling time) was
determined. Then, the A '®C value (% ), which is the
difference between the 0 !°C value (% ) of the exhaled

25 air sample before tablet intake and the 0§ !3C value



. 7 days apart, in each subject. Thus, in Goup A nouth washing was carried
out at the first breath test (nouth-washed) but not carried out at the
second 5 breath test (non-nouth-washed). In Goup B, nouth washing was not
carried out at the first breath test (non-nouth-washed) but carried out at
the second breath test (nmouth-washed). The breath test was perforned as
follows. Each 10 subject was instructedsto ingest the coated preparation
together with 100 nL of water and the exhaled air was collected into an
al um num | am nated bag of about 300 ni capacity at 6 points of tine,
nanely before tablet intake and 5 mn, 10 min, 15 15 mn, 20 mn, and 30
mn after ihbakeofTthexézhell edi aitthust cellcdctsampedsi agaltymee afitregr an
automatic 13CQ2 urea breath anal yzer (GC-Ms, tradename: ABCA-G (Europe
Scientific)yntake, wWascgeldl ewhateldair sanple transferred fromthe
al um num | am nated bag 20 to the exclusive reduced- pressure sanpling tube,
the 6 13C val ue The) Xthe »30D8el12(h2) cdriceat dadtESerremce ioi the exhal ed
air at eacqjsanpling time) was determ ned. Then, the A 13C value (%0 ) ,
which is théC@iftiCenceoomstentrahton 1atial (% valnhe) enifaltdde 25 air
sanpl e before tablet intake and the 6 13C value 35 (%) of the exhaled air
at ead1%mﬁ#hﬂ}@ﬂn@##tbﬁf°re tablet administration and the
exhaled air at each sampling time after
administration] was determined after oral
administration in the respective test groups (the
mouth-washed group and non-mouth-washed group each
10 consisting of H. pylori-negative and H.
PyYlori-positive subjJects) and the results are shown
in Fig. 1. In Fig. 1, the closed circle represents
the result for 14 H. pylori-negative subjects
(mouth-washed group), the open circle represents the
15 result for 14 H. pylori-negative subjects
(non-mouth-washed group), the closed diamond
represents the result for 6 H. pyloril-positive
subjects (mouth-washed group), and the open diamond
represents the result for 6 H. pylori-positive
20 subjects (non-mouth-washed group). Each graph
shows the mean + standard error for the total test
population.
(1) Influence of bacteria resident in the mouth and

throat

25 It is apparent from Fig. 1 showing the test



.intake, was calculated. The & 13C value (% ) [the difference in the
13CD2/12C02 concentration ratio ( 6 13C value) of the 5 exhaled air before
tabl et adm nistration and the exhaled air at each sanpling tine after

adm ni stration] was determ ned after oral admnistration in the respective
test groups (the nouth-washed group and non-nout h-washed group each 10
consisting of H pylori-negative and H 3epyl ori-positive subjects) and the
results are shown in Fig. 1. In Fig. 1, the closed circle represents the
result for 14 H pylori-negative subjects (nouth-washed group), the open
circle represents the 15 result for 14 H pylori-negative subjects

(non- mout h- pegheritgr dup)H .t py Lo rdedn diganiohde rmopbdeaits (Hnddoatedor 6
H. pylori-positive subjects (nouth-washed group), and the open di anond
represents pethaswWlobed @iropyd andpopen wd 29leubjiredthe drawing)
(non- nout h-washed group). Each graph shows the nmean t standard error for
the total testatpepdmtthre ¢dpted| permpasfatbhonerdf tdee deme§anthe nouth
and throat 25 It is apparent fromFig. 1 showing the test 36 results in H
pyl ori - negatlintee nttljexnt was aiseat cals a test reagent, omission of

5 mouthwashing didnot introduce a change in A '*Cvalue
that might be attributed to the influence of mouth
and throat bacteria.

(2) The time-course pattern of A3c value (%) in
H. pylori-positive patients

10 Whereas the A !3C value (% ) reflecting the
urease activity of H. pylori in the stomach could
be detected in H. Exlori-positive subjects
(indicated by the closed and open diamonds on the
drawing), little change was found in the A '3c value

15 (%) in H. pylori-negative subjects (indicated by
the closed and open circles on the drawing) as
mentioned above. It was, therefore, evident that
by using the coated preparation of the present
invention as a diagnostic reagent, the A'’C value

20 (%) in a H. pylori-positive subject and the A l3c
value (%) in a H. pylori-negative subject can be
detected with a clear distinction, hence a H.
pylori-positive patient and a H. pylori-negative
patient can be accurately sorted out, that is to say

25 a H. pylori infection can be accurately diagnosed.



by the closed circle and open circle on the drawing) that when the coated
preparation of the present invention was used as a test reagent, om ssion
of 5 nouth washing did not introduce a change in 0 13C value that m ght be
attributed to the influence of nmouth and throat bacteria. (2) The

ti me-course pattern of L13C value (%) in H pylori-positive patients 10
Whereas the A 13C value (% ) reflecting@?the urease activity of H pylori
in the stomach could be detected in H pylori-positive subjects (indicated
by the closed and open dianonds on the drawing), little change was found
in the L 13C value 15 (%) in H pylori-negative subjects (indicated by
the closed and opkh @as| eondhirme dir imomw)the abkovienedsabbts. thatas,
therefore, evident that by using the coated preparation of the present

i nvention aBYa akvugadsngc theeygumcoahe & 18&bixd tie (Ao teo)tanlaty

pyl ori-positive subject and the AL3C value (%) in a H pylori-negative
subj ect cancpat Ybndned’ Gi-thabedledune stamdto bhe thapmp anknts with
pylori-positive patient and a H pylori-negative patient can be accurately
sorted out,theatceatingaggemt at fherdefiiined oo zthnse materatthy

di agnosed. 37 It was confirnmed fromthe above results that
5 1influence of the urease-producing bacteria in the

mouth and throat can be completely excluded, thus
permitting an accurate diagnosis of a H. pylori

infection.

10 INDUSTRIAL APPLICABILITY

The conventional diagnostic reagent for H.
PYlori infection gives false-positive results at
times, for because the reagent powder of isotope
C-labeledureais dissolved inwater and administered
15 1in the form of an agqueous solution, the test result
tends to be confounded by the urease-producing
bacteria in the mouth and throat. Therefore, in
order that an accurate determination may be made,
i1t 18 necessary to have the mouth washed immediately
20 after administration of the labeled urea-containing
solution or perform a determination on the exhaled
alr collected at least 20 minutes after
administration by which time the influence of the
resident bacteria in the oral cavity may have

25 diminished, among other restrictions.



. by covering the uncoated tablet (core tablet) containing 13C | abel ed urea
and ot her conponents with the coating agent at the defined coating rate,
the 5 influence of the urease-producing bacteria in the nouth and throat
can be conpletely excluded, thus permtting an accurate diagnosis of a H.
pylori infection. 10 | NDUSTRI AL APPLI CABI LI TY The conventional diagnostic
reagent for H pylori infection gives fa@ se-positive results at tines,
for because the reagent powder of isotope C-labeled urea is dissolved in
wat er and adm nistered 15 in the formof an aqueous solution, the test
result tends to be confounded by the urease-producing bacteria in the
nmout h and t hroat.WIldry efbee,coatend dprepatradnl ancwiit ehdetpreigehton my
be made, it is necessary to have the nouth washed i medi ately 20 after
adm ni stratiowvesitillom ) abdleedlinifdaa ennteni ofngheohurt e as eorp pordwe iny
determ nation on the exhaled air collected at |least 20 m nutes after
adm ni stratbeethgrila chesilnbenlte imf thenceoath hand eshdenatbdst eria in the
oral cavity may have 25 di m ni shed, anong other restrictions. 38 Wth the
coat ed prepapamp betefly hexprlaséeid siovidmaitothe hee sitf Hisemoet o ubhpect
ur ease- produci ng

5 to the above restrictions. Moreover, since the

dissolution and dispersion of the active compohent
in the stomach are rapid, it is possible to collect
exhaled air early after administration and measure
the labeled carbon dioxide to make a rapid

10 determinationof H. pyloriinfection. Furthermore,
exclusion of the influence of oral bacteria means
that the cut-off value as a criterion of H. Pylori
infection can be set more stringent and 1low to thereby
further improve the detection accuracy and reduce

15 the timerequired fordetermination. Therefore, the
coated preparation of the present invention 1is
considered to be a very useful preparation for use
as a diagnostic reagent for H. pylori infection

Yielding more rapid, expedient and accurate test

20 results.



. bacteria resident in the mouth and throat is conpletely excluded so that
the test is not subject 5 to the above restrictions. Mreover, since the

di ssolution and di spersion of the active conponent in the stomach are
rapid, it is possible to collect exhaled air early after adm nistration
and neasure the |abeled carbon dioxide to nake a rapid 10 determ nati on of
H pylori infection. Furthernore, excluggon of the influence of oral
bacteria neans that the cut-off value as a criterion of H pylori

i nfection can be set nore stringent and low to thereby further inprove the
detection accuracy and reduce 15 the tinme required for determ nation.
Therefore, the coated preparati on oCUAEMBresent invention is considered
to be a very useful preparation for use as a diagnhostic reagent for H.
pylori infection vyielding nore rapid, expedient and accurate test 20
results. 1. A coated preparation for use in the detection of Helicobacter
pyl ori infection 51 accardogtied apregrabaddidnt €dr pustechh, ¥lweprising a
core conposition coated with 0. 1- 10 parts by weight of a coating agent
based on 10Qepzratibyn vef glie bicodmdtear epgdioti tlimfe ctaiancor e
conposition conprising 19-89 wei ght % of isotope carbon-|abeled 10 urea,
10- 80 weéh ghacooxfdingete pi ume abnpoatix ta=lt protocol, comprising

a core composition coatedwith 0.1-10 parts by welight
of a coating agent based on 100 parts by weight of
saild core composition, said core composition
comprising 19-89 weight % of isotope carbon-labeled

10 urea, 10-80 welight % of an excipient component and
0.01-1 weight % of a lubricant component based on
100 weight % of the core composition.

2. A coated preparation according to Claim
1l wherein the proportion of the coating agent 18 0.3-5

15 parts by weight based on 100 parts by weight of the
core composition.

3. A coated preparation according to Claim
lwherein the proportionof the coating agent 1is0.5-3
parts by weight based on 100 parts by weight of the

20 core composition.

4. A coated preparation according to Claim
1l containing 25-75 welight % of the i1isotope
carbon-labeled urea, 20-70 weight % of the excipient
component and 0.05-0.8 welight % of the lubricant

25 ocomponent based on 100 weight % of the core



+0.01-1 weight %of a lubricant conponent based on 100 wei ght %of the core
conposition. 2. A coated preparation according to Claim 1 wherein the
proportion of the coating agent is 0. 3-5 15 parts by weight based on 100
parts by weight of the core conposition. 3. A coated preparation according
to Gdaim 1 wherein the proportion of the coating agent is 0.5-3 parts by
wei ght based on 100 parts by weight of tfee 20 core conposition. 4. A
coated preparation according to daim 1 containing 25-75 wei ght % of the
i sotope. carbon-1abel ed urea, 20-70 weight % of the excipient conponent
and 0.05-0.8 weight %of the lubricant 25 conponent based on 100 wei ght %
of the corecodpospdsionen. 5. A coated preparation according to d ai m1
contai ning 30-70 wei ght % of the isotope carbon-Iabeled urea, 35-65 weight
% of the excipient5.5 @donpoadedapd dpdrd t7lomi ght c¥raiihige tobCilaDin
conponent based on 100 wei ght % of the core conposition. 6. A coated
conposi ti onlacom tiadgr 1 0gCl30 A7 01 whdigdith &heo £othecobpotidpen contains
10-450 parts 10 by wei ght of the excipient conponent and 0. 01-6 parts
carbon-labeled urea, 35-65 weight % of the excipilent
5 component and 0.1-0.7 welght % of the lubricant
component based on 100 weight % of the core
composition.
6. A coated composition according to Claim
1l wherein the core composition contains 10-450 parts
10 by weight of the excipient component and 0.01-6 parts
by weight of the lubricant component based on 100
parts by weight of the isotope carbon-labeled urea.
7. A coated preparation according to Claim
1l wherein the core composition contains 50-150 parts
15 by weight of the excipient component and 0.1-5 parts
by weight of the lubricant component based on 100
parts by welight of the isotope carbon-labeled urea.
8. A coated preparation as claimed in Claim
l wherein the coating agent comprises awater-soluble
20 polymer and a plasticizer.
9. A coated preparation according to Claim
8 wherein the water-soluble polymer is at least one
member selected from the group consisting of pullulan,

dextrin, alkali metal alginate,

25 hydroxypropylcellulose,



by weight of the lubricant conponent based on 100 parts by weight of the

i sot ope carbon-1abeled urea. 7. A coated preparation according to daim1
wherein the core conposition contains 50-150 parts 15 by weight of the
excJLp: Lent conponent and 0. 1- 5 parts by weight of the |ubricant
conponent based on 100 parts by weight of the isotope carbon-I|abel ed urea.
8. A coated preparation as clained in Cg@gm 1 wherein the coating agent
conprises a water-soluble 20 polyner and a plasticizer. 9. A coated
preparation according to Caim 8 wherein the water-soluble polyner is at

| east one nenber selected fromthe group consisting of pullulan, dextrin,
al kal i et ahyad nogater oy Imditdxybeedylutiolaw pseetdiylcellulose and

hydr oxypr opyl net hyl cel | ul ose, nethyl cellul ose and pol yvi nyl pyrrolidone.
10. A coategpgiypdmyglpyraccdddiometo Claim 8 wherein the plasticizer is
at | east one nenber 5 selected fromthe group consisting of polyvinyl
al cohol, pol yet hylléne ghycalgted ghepaciatdiom apcdardiing tondthadm ed
gl ycerin, propylene glycol and polysorbate. 11. A coated preparation
according t8 Gthemeid Theepdiagtisitdereds pagntleasjonene, mémbegr e
5 selected from the group consisting of polyvinyl
alcohol, polyethylene glycol, triethyl citrate,
triacetin, concentrated glycerin, propylene glycol
and polysorbate.
11. A coated preparation according to Claim
10 1 wherein, as the excipient component, the core
composition contains at least one member selected
from the group consisting of lactose, sucrose,
glucose, starch, crystalline céllulose,
ocroscarmellose sodium, low-substitution
15 hydroxypropylcellulose, carmellose calcium,
crogspovidone, carboxymethylstarch sodium,
carboxymethylstarch calcium, hydroxypropylstarch,
polyvinylpyrrolidone and partly pregelatinized
starch.
20 12. A coated preparation according to Claim
1 wherein, as the lubricant component, the core
composition contains at least one member selected
from the group consisting of stearic acid, magnesium

stearate, calcium stearate and hydrogenated oil.

25 13. A coated preparation according to Claim




.conposition contains at | east one nenber selected fromthe group
consisting of |actose, sucrose, glucose, starch, crystalline cellul ose,
croscarnel | ose sodium | ow substitution 15 hydroxypropyl ael | ul ose,
carnel |l ose cal cium crospovi done, carboxynet hyl starch sodi um
carboxymethyls t arch cal cium hydroxypropyl 9 t arch

pol yvi nyl pyrrolidone and partly pregel adieni zed

preparation according to Caim 1 wherein, as the |ubricant conponent,

core conposition contains at |east one nenber selected fromthe group

consisting of stearic acid, magnesium stearate, calciumstearate and
hydr ogenat el wihergini3tha spared qoeparsttdowmccondi aiyntso Taaito#ad,1

wherein the core conposition contains |actose,

starch. 20 12. A coated

t he

crystalline cellul ose and

starch as t¢EY&%apldme gerpbndesendandagntenoh sasarthe @std¢hpilati cant
conmponent and the coating agent contains 5 hydroxypropyl net hyl cel | ul ose,

pol yet hyl ereopppent tandnimmgpeisdeumnd tearatle. ak doaeed ybeparamton

according to Claim 1 wherein the isotope carbon-|abeled urea is 13
C-| abel ed wempomeni andetthoe fcratidmart age et Helobadat=r

5

10

15

20

25

hydroxypropylmethylcellulose, polyethylene glycol,
titanium oxide and talc.

14. A coated preparation according to Claim
1l wherein the isotope carbon-labeled urea is

13c-1labeled urea.

15. A method for detecting a Helicobacter

PyYlori infection comprising using the coated
preparation of Claim 1l as a urea breath test reagent.

16. A method for detecting a Helicobacter

Pylori infection which comprises a step of
administering the coated preparation of Claim 1 to
atestsubjeot,astepofcollectingexhaledairafter
a given time period, and a step of measuring the ratio
of the isotope carbon-labeled CO; to !2CO, in the

exhaled air.

17. A method for assessing a Helicobacter

Pylori eradication effect which comprises a step of
administering the coated preparation defined in

Claim 1 to a patient on Helicobacter pylori

eradiation therapy, a step of collecting exhaled air

after a given time period, and a step of measuring



.pyl,ori infection conprising using the coated preparation of Claim1l as a
urea breath test reagent. 16. A nethod for detecting a Helicobacter pylor
i nfection which conprises a step of 15 admi nistering the coated preparation
of Caim1l to test subject, a step of collecting exhaled air af ter
given tinme period, and a step of neasuring the ratio of the isotope
carbon-labeled C02 to 12 CO02 in the exhkaled air. 20 17. A nethod for
assessing a Helicobacter pylori eradication ef feat which conprises a step
of adm nistering the coated preparation defined in Caim1l to a patient
on Helicobacter pylori eradiation therapy, a step of collecting exhal ed
air 25 aftethe giatehot bife tikes i Dd o taple acalrtpo af- INEbeWd docd3 tbelfebi,0 of
the isotope carbon-labeled CO2 to 12C02 in the exhaled air.

in the exhaled air.



