HELI COBACTER PYLORI | NFECTION FIELD OF THE INVENTION 5 T n2004
invention relates to a pharnaceutical preparation for use i.n the diagnosis
of Helicobacter pylori infection. Mdre particularly, the invention rel ates
to an oral dosage form Wich finds application i.n urea breath testing 10
whi ch is a noninvasive nmethod of detectling Helicobacter pylori. DESCRIPTI ON
OF RELATED ART Since the successful isolation and culture of 15

Hel i cobacter pylori (hereinafter referred to as H pylori) by Marshall et
al . (Lancet, r}€%1273- 1275 1983% % , both affirmative and negative vi ews
had been adv BMACEVYIIGA | BREP ARAT IAN: PRy THBWAIASNAS bF| or i

i nfection has gathered a %‘reat deal of 20 attention as a principal cause or
a cofactor in the ot HELHROBAGTER RPLORT EHFBRT IQNnach cancer which
are the triad of major upper digestive tract diseases not only in Japan but
al so abroad. In particular, the recommendati on made by NI H Consensus 25
Conf erence (Bethesda, 1994) that "Peptic ulcer in 20 OCT 2004 2 which an
H. pylori infection has b r i QF o FHRNINVENTIQR] 5 primary | esion or a
recurrent one, requires eradication therapy supplenenting gastric acid :
antisectetary né@i‘%at"iri)‘?‘lsﬁj"tth LRVieFation aFelateguded Guite a sensation in

Japan, urdi g t hose concerned to establish an accurate and rapid method for
i agnosi s B AAM BB LT AtBESRAERE YOR PRt bR ERSARAIBATHE H

pylori. The.t ology for detecting H. | ori in the 10 gastric nucosa can
be di vi deao‘f'n%ttﬁg%at%iﬂfeg, iﬁ’a‘ﬁ%?%%%'i n¥:&5$e one requiring an
endoscopy I a pacteriol ogical ,nethod ipvolying cultyre of isolates,
o st ol ot Erar AR C R ST 0% B hafed Formn Hradfeaassls
etc.) and j S} e, f hem. the, nopi nvasi ve e.s preferred
fromthe siggﬁgggfitﬂnit%ﬁo#!%e% a?pg}di%ﬁ?sli%%llﬁu}lagnas olﬁe?% pta?FgﬁitIfg
expedizgnc ] t t esent.ative ninv,asi nmet hods 20
curre%ﬂqyﬁeg%ﬁgg{'g éeﬂ-gﬁgeﬁr,%?%gi%gn%&%o;éor&gi éig%nto%f:\s‘f%'v%?ch conprises
determ ni Nge §H& SELWRJ £Vely P x§PeCi fic anti-H pylori antibodies and the
urea breattrtest whrctr—To ‘admi ni stering. an isotope carbon-| abel ed

urea orally and determ ning 25 the | abel ed carbon di oxi de exhaled in breath
air (e.g.

. :qrste3e\h6T, 28 OCT 2004 1 PHARMACEUTI CAL PREPARATI ON FO&@H&? AGNCSI S OF
h r

DESCRIPTION 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)),bothaffirmativeandnegativeviewshadheen
advanced on its etiologic role. Recently, however,
H. pylori infection has gathered a great deal of
20 attention as a principal cause or a cofactor 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 Conference (Bethesda, 1994) that "Peptic ulcer in




28 OCT 2004 3 Sand, J., Gastroenterol, 1996, 31 (supply ZIé, QﬂﬂA§_%§;
Gastraenteral ogy, 1997, 113, $93-98, Qut, 1994, 35, pp. 723- 745 00
Al'i ment . Pharmacol . Ther. 1997, 11, pp.641-649; Gastraenteral ogy, 1995, 109, 5
pp. 136-141). Between the above nethods, the serol ogic nmethod for diagnosis

whi ch is based on the presence of specific antibodies has the drawbaok that
since the anti body-positive status of the host's serum 10 persists for at

| east 3 nonths even after eradication of H pylori, approxinmately 10-15% of
the test subjects give fal se-positive responses and, as such, is not suited
for the confirnation of bacterial elimnation. Therefore, recently the urea

breath 15YRiICR AR sPAXoRdpdRIERC ohorhdpFcbarr femhfilssdies and is

safe and not tine-consumng, is broadly enployed. This test is based on the
property STREREASTOLE s p?o&&c’e‘“érlYar%@s&rﬂfumroﬁ mfRecafneRtuodkse. The
urease usual ly dose not occur in the 20 human body and, therefore, its

det ecti on TREVK BE erAdLcalien tharapsasaippdenent ing gasitrige
stomach. Thug,. this. nethod exploits the phenonenon that when the

ur ease- pr O%I‘Elig'r antisesrelaiy Mefigatian wishogpdibart eBha " ur ea

I ngest g%athe 35 host deconposes and further reacts with gastric acid

28 OCT 20022358 t A% t fic A BEPSP ELER | LD JRRARed ¥HIHHRY | 45228 car bon

di oxi de which | led j. th air (Lancet, pp.174-177 (1987)). A
Further adUSRESRSRR (i &4 Beb T Lonam AR BEA%erkedor A L4sBedns o

tested 5 i og(%) gadnre ion g& the.stomach, Hq:t ver, the conventional
procedur e for {'n g u??)gsnf’g h %&ﬂ—ﬂaﬂgﬁé’ Wﬁ Rihe dkee 5t Gheation
LZ?T ggg- L?‘gﬁls%?’pér%gg’cé}ﬁigy‘]‘e (f)gr_ rﬂ.of p%rl&g.ge.ous solution and, therefore,
The technology for detecting H. pylori in the
10 gastric mucosa can be divided intg two major
categories, namely the invasive one requiring an
endoscopy (biopsy) (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,
expedieﬁcy and safety.
The two representative noninvasive methods
20 currently available are a serologic method for
diagnosis which comprises determining the serum
level of specific anti-H. pylori 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 air (e.g.



10 bacteria resident i.n the nouth and throat deconpose thg 4 urea
in an early stage followi ng adm ni stration, thus presenti ng damﬁz&ﬁ?’br
giving a fal se-positive test in the diagnosis of H pylori infection. To
prevent this false-positive response, 15 it is necessary to have the test
subject gargle his throat wth water imediately follow ng ingestion of an
aqueous sol ution of the | abeled urea to3wash away the | abel ed urea
remaining in the oral cavity or to disinfect the nmouth and throat ahead of
time. 20 However, such treatnents are burdensonme not only to test subjects
under goi ng_the test but also to the physician. Mreover, in order to obtain
an accur at 83| ¢ - 1 nEagdReendre Rbilse 4886 0 Be GaBdmbli Riloh. of urea by
t he resident b4a4?t erial_flora 25 in and around the oral cavity nust be

el i mi nat.ed®By 2§éc§cﬁaz?)‘6$ase'a*épaiﬂ%@9ﬂhe 1592 ed 1B + sOPFOGI M i ne,
with the cgga&qu%& di sadvant age of _a prolongation of the test procedure 5
SUMVARY OF { VENBRN Pt pese Ml 1Reedt i ShannaoelitThey edt993 -

provi de an 'rrprove%D al formulation for a urea breath test. Mre

particul arfy tHhB- 1(1'6?40?; t F@Shbasm bATIAL 28 Ypr P S 4 BRI maceuti cal

preparation 1 J t ich an H pylori infection of the gastric nucosa can
be det Z%t eﬁpdg]dy%i'g‘g‘;nmgied expedi ently and noni nvasively by the urea breath

test and which ig free fr the risk for a false positive test because of
conpl ete el ini b 3;r¥'%?_ntﬁg]e1 APEAde Bhots ur'ch8 el prodrgig Badiee fla
Rl T I v U e R
b ov1 0° 2 BRUSTESA Y BPRLE bRl WD, ML E0 IS, BT RES,
(e o ApSaR LR, SAPUSTHE. MEgRN ek e | ventors
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 i1s not dependent on the presence of
antibodies and is safe and not time-consuming, is
broadly employed. This test is based on 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 acid



» 25 devel opnent of a pharmaceutical fornmulation which 28 OCié284 6 woul d
show an in vivo behavior such that it remai ns undissolved in BT@I]M
cavity but, upon entry into the stomach, dissolves quickly to allow the

| abel ed urea to disperse rapidly throughout the stomach. As 5 a result,

t hey di scovered that a pharmaceutical fornulation show ng such a favorable
in vivo behavior can be provided by usi Ag the active substance | abel ed urea
in conbination with an exci pi ent conponent and a | ubricant conponent to
prepare a core conposition 10 and covering this core conposition with a
coating agent. Thus the_inventors confirmed that when the above

phar maceut FRatBA bR &t Lab ¢ seddnng atbredomve read to tidze babjesked t he
active substance reaches_the stomach w thout being affected by the 15

ur ease- pr odGG MY ALOFF de Rl gdnd 5 g xheledinchwieagt hrelirs(bapick y .

di ssol ved and di spersed in the stonmachsubstantially w thout being subjected
to the ret BPdat8n Tot7 di{dtBddidon bh dfmrEbem nadantasgte efetdfbse, this
phar maceut ;:cal preparation_is a very 20 useful reagent for the rapid and
accurate dir&Ghost 8 &P3E BReorgxistRBresn. o fhargasencamieat tes thad been
conpl etgd on t he _basis of the above finding. The present invention,

t heref of e, *fs ToRESHLITRHIhOPhe HhitRcEHMARAPhor eparati ons defined in the
25 fol | owi ng parﬁgre}%hs (1) -%14) for the detection of 28 OCT 2004 H.
pylori infection 8¢¢of8Fng theacryemeheRabsprocedusie foy Albat ed

preparatiop. for use in the detection of H lori. infection according to a
urea breat h™S% eétrepa"‘gl?o?oef?%cdﬂbYP ivrfbsatﬁg‘%/eié‘d%%ﬁi 9%n2Boat ed wi th

0;1-10 par i ght, of a.coating_ age based on 100 parts by wei ght of
said core %%r?g%%ﬁt%i %abe&eddpb‘rree%oﬁﬂ’osﬁ‘leo EMprEi AF 1398§ WP ght % of

i sot ope ca - Ie’ re 10- wei ght %.,0f an exci pient 1Q conponent
and 0|.001- 1%%21%%?13&) Oz?ng,l ot FE S ofgﬂgo‘ﬁ%ﬁli"o‘hgeﬂr&nagﬁﬁ%?glﬂ‘tc&ggf t he

ner ol P0U e st o e of SRt CEal AR ATNER, ERF Tu08 ASEORP SRR G T

wherein the proportion o e coatiIng age

based on | 9RO b5y U Alkosl 10°aGPERSAPORLILR. s}y hated

preparation as defined i n paragraph rein

i j 51865 i ghto . i f th
coating agglini f18¢wFedafn 2 Ryl ghieDastd 08 100 PRL £ A wlanh ool the

20 core conposition. | A coated preparatTo ined” T nIparaBfaph ( 1
hel ant % of e oy e ot enmmanen: “ahd BEoETFEREH F e B el can
25(mem“mhﬂﬁﬁﬁddﬁk10@&$E@Ve%ﬂﬁﬂﬁﬂ§f¥&§e-positiveresponse.
15 it is necessary to have the test subject gargle his
throat with water immediately following ingestion
of an aqueous solution of the 1a5e1ed urea to wash
away the labeled urea remaining 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 obtain an
accurate result, the detection noise due to the
decomposition of urea by the resident bacterial flora

25 in and around the oral cavity must be eliminated by



28 -OCT 2004 8 conposition. ( 5 ) A coated preparation as d?’%mﬂ
paragraph ( 1 ) containing 30-70 weight % of the isotope car 2 8 ed
urea, 35-65 weight % of the excipient 5 conponent and 0.1-0.7 wei ght % of
t he | ubricant conmponent based on 100 Wi ght % of the core conposition. (6)
A coated conposition as defined in paragraph (1) wherein the core
conposition contains 10-450 parts 10 byswei ght of the excipient conponent
and 0.01-6 parts by weight of the |ubricant conmponent based on 100 parts by
wei ght of the isotope carbon-labeled urea. ( 7 ) A coated preparation as
defined in gar agr aph (I{l ) wherein the core conposition contains 50-150
parts 15 Hyeh@%hi dothdeethdbedneidompeidachhen tiidsepamsthy the ght of
t he | ubricant conponent. based on 100 parts by Wi ght of the isotope
car bon- | afePBF eLEgNn Y dd sadvagpt ag ppdpamx ¢ donga dfamed thepdesy aph ( 1
) -wherein the coati ng agent conprises a water-soluble 20 pol yner and a
pl astici zBTOCHIATE at ed preparation as defined in paragraph (8) wherein
the water-sol uble polynmer is at | east one nenber selected fromthe group
. consisting of pullulan, dextrin, alkali metal alginate, 25

hydr OXypr opyl cel I ul ose, 9 28 OCT _2004 hydr oxgpro %I met hyl cel | ul ose,
“nmet hyl cel | ul ose and pol yWAYMMARY oPFICRHEE (TR EN'T ed preparation as
defined in paraﬁéﬁl h (8& wherein the plasticizer is at |east one nenber 5
sel ected fromt grcﬁfb 86Tt sty ot iph yhasy farcdies, ol gethykene
glycol, trjet Qy.l Ci tratf tri acg}i n, concentrated glycerin, propylene

gl ycol andPP8Yedrpite. 1 RPHOReGH R ER InrEpEPRt R0 EPTHe MF$Rr agr aph
10 (1) wh iLn,..as,the excipient conponent, the cqre conposition contains
at | east géllge%etn%eft;essgi 'ectggrf‘?o‘?ﬁa GRIFF tEnsith P hcPdsducrose,

I , | Li | J yl | I di .
o ucose, Al ERIEA LLEr ot HLR G SERHIEN GEE S8R e on

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 is
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




orospovi done, carboxynet hyl starch sodi um carboxynet hyl starch cal ci um

hydr oxypr opyl st arah, pol yvi nyl pyrrolidone and partly pre@vﬁapb?i ed starch.
20 (12) A coated preparation as defined in paragraph (1) e 'rézﬂﬂés t he

| ubri cant conponent, the core conposition contains at |east one nenber
selected fromthe group consisting of stearic acid, magnesium stearate,

cal cium stearate and hydrogenated oll. &5 (13) A coated preparation as
defined in paragraph 28 OCT 2004 to (1) wherein the core conposition
contains |actose, crystalline cellulose and starch as the excipient
conponent and gnesi um stearate as the |ubricant conponent and the coating
“agent cont"é?ﬁé‘r}% $8 80 AFb iy Y h¥ich i @ AV @E s usdt idi Al dife xgpedins

titani um oxi (Ejtre?esand talc. (14) A coated prjggar ation as defined in paragraph

(1) wher ei TPEHS F240pe L8 b&R oBRilegayEhYi Puk., GPaPeledt G¥edn o The
pr esent invgnti nis further concerned with a nmethod defined in the
fol | owi ng PRFaf§rhaehs) dtserd)ves: aydiekivng HabyPyr theikebede dsi ng

any of the abovg- dﬁf,i ned coated preparations: (15) A nethod for detecting a
H  pylori FHhPELCoR 1P eOHS FaMYddy h i negdn bt heepirnaeh -defAded in
par agr as ure reatr est reagent. nmet no or et ecC ing a
a§h1 g ‘?,Eb h test t 16) A nethod for detect
H pyloti FnfF&STLE- f Yo ofrp FicEe ebhért agnPhiarBagRutdcabat ed
preparatiop_defined . in paragraph 1%hto a test 20 subject, a step of
col | ect | ngflgﬁna'fjga%éicfnasfalf‘égﬁpﬁﬁ(}’e % i@ RFREL e dVd & HehaviedSuri ng
the ratio ‘?Lntggnégotvojf)‘geﬁbon-I.abel 3’? COZG\/%'O 12C02 in the exhaled air.
The present I'nventi&n YheP 1dbhddt nar hitie SR Bs ramRe ¥ 3P edkdssnent
O.f H pyl QGted Elq{ Cc?i;lhgq.nation 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 in the oral
cavity and is rapidly dissolved and dispersed in the
stomachsubstantiallywithoutbeingsubject@dtothe
retardation of dissolution by the coating and that,
therefore,thispharmaceuticalpreparationisaavery
20 useful reagent for the rapid and accurate diagnosis
of H. pyloxri infection. The present invention has
been completed on the basis of the above finding.
The present invention, therefore, is concerned

with the pharmaceutical preparations defined in the

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




» 28 OCT 2004 11 effect which conprises using any of the above-defined coated
preparations, the procedure of which nmethod may for exanplg J8¥0kse a step
of admi nistering the coated preparation defined in any of" paragraphs ( 1)
5 through (14) to a patient on H. pylori eradication therapy, a step of
coll ecting exhaled air after a given tinme period, and a step of neasuring
the ratio of the isotope carbon-labeled”COz to | zCOz in the exhaled air. 10
BRI EF DESCRI PTI ON OF THE DRAW NG Fig. 1 shows the results of Exanple 3 in
whi ch the 13C- |l abel ed urea tablet (coating 2 weight % was adm ni stered
orally to test qroups,k(a nmouth-washed 15 group and a non-nout h-washed group
each consi figﬁe‘iﬁ-&.i P F10dy A ¢ 9o nhiingpd 13 wregopaaathateahe’ tinme
course of D 13C value (~o ) (the difference in the |3C0z/|zCQz

concent rat?PERYAEPI( 6 13C value) in exhaled air between the exhal ed air

bef ore and ig ?t‘ter dication) was, nonitored. In the diagram the closed
circle repfédedt €02 oPESRYEA A BYF REL U9 nlﬁmﬁlhe\/\g@rfe‘ﬁcﬁridup), t he

¥ oup) | ¢ HEE DG BT bR A BAS T L apeS OE AR &1 F o RPP SOBPARE (1n
byl or i Dot bide Patf oBR (; FOBRE HEH A RESHB MR OB SE L ERCROGERA. Shovs
DESCR PT1 OREBE PRt T ROERATRE hE Brd Fhteas eaf it bhahRsmm scbara g o
bytort i 2 T8bR & f HEERNS L4 8 SBR e Bame pFak T g s d
Contai i ng ok, 2pmiRb EL L ERY Shpd STER 1Y Bates L ERR T BoBhe 2or o
CoMposi i 0o B DAL Sed G- €81 €1GUPES| Lo, £OPSL ELLi ng 15 e, ot ed

preparation of the present invention is char rvz dition

to thg @cti¥mpPNRARE n3SY 0pE -G 43 el,ed prea {hereinafter referred
to as the isotope CI abrél e u?gagi, ‘?%g t?gpgr a?lklor"il c%‘rllgéﬁln%a exci pi ent

conponent gafgRenkutsasad GRTAANGN, EAGH t My 2oher g dgf baed proportion.

The isotope C-|abeled urea for use Int
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 weight of the
c¢ore composition.
(3) A coated preparation as defined in paragraph (1)
wherein the prpportion of the coating agent 1is 0.5-3
parts by weight based on 100 parts by weight 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 weight % of the excipient
component and 0.05-0.8 weight % of the lubricant

25 component based on 100 weight % of the core



. practice of the present invention is urea |abeled with a2 '%ope of carbon
and serves as an active 25 conponent for detection of H, JLI Iizmgfectlon

As 28 OCT 2004 13 isotopes of carbon, the stable isotope 13C and the

radi oactive isotope 11C or 14C can be generally nentioned, and as urea

| abel ed by the respective isotopes, 1'C | abeled urea and 11C-| abel ed urea

or 5 14C-| abel ed urea can be nentioned.8These species of |abeled urea are

invariably used in urea breath tests and all can be used in the present

invention as well in the routine manner. Preferably, 13Clabeled urea, i.e.

urea | abeled with q? highly stable isotope 1'C, 10 is used as said isotope

C- | abel ed ﬁPg&P’%ﬁ% ¥ nul ating proportion of said isotope C-Iﬁbeled urea

[ ogposition is not particularly restricted inasnuch as it is

wthin EhetPanBosgm bOdgbT Rl 4R 1 pBr 2 20BEAA AT SRoP sTRGESRD oL )

conposition. The.preferred proportion is 25-75 weight % and the nore

prgFerred %P(‘)’p}:o?f’ﬁ&ﬁlq sgg(f—"% &’/é*l’g?‘aﬂ‘to/cf"fAgfth‘i-zhéxéiﬁa‘i’Eﬁ?tlf“?!:orrponent],c t he

vari ous exgipi,ents i C e in roytine use in the production 20 o

phar rnalceuttlgc":lg'lb fgr‘é?'tr']'(?gi urRtri daf Y e hgded thodsEhes e ipiant for

Prep _ .
Speci 11 Bal 5 i npR Y vl Fhcibn 2%2%&%3??@2&2%82?@%%2@tsuprose,
glucose, ebGmpdRbEL: SPRUAS 8h ZPofeLigHR | §PLT CBhlV asg et vatives
composition.
(6) A coated composition as defined in paragraph (1)
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 preparafion as defined in paragraph (1)
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 omn 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 is at least one
memberselectedfromthegroupconsistingofpullulan,

dextrin, alkali metal alginate,

25 hydroxypropylcellulose,




crystalline cellulose, |owsubstitution hydroxypropyl ceg Eleﬁﬁe,
car boxynet hyl cel | ul ose cal ci un{car nel | oseaal oi un), orosc Bsﬁﬁ@di um

etc. ; starch or starch derivatives such as starch, 5 carboxynethyl starch
sodi um hydroxypropyl starch, partly pregel atinized starch, etc.; and

vi nyl pyrrolidone derivatives inclusive of polyvinylpyrrolidones such as
orospovi done; anong others. 10 These may be used independently or in a

sui tabl e conmbi nation of two or nore species. Preferably, excipients are
used in a conbination. In this case, preferred is the use of those
excipients fromat |east two groups_selected fromthe follow ng three
groups 15 légﬂs‘i%’twﬁ’d?%??l@%ﬁgﬂl.c%&éd%ﬂa?ﬁﬁes,mﬁbﬁﬂ-‘zgl\%ﬂiépsﬁ)lq}b@e or
wat er-swel | ahl e cel l.ul ose derivatives, and Group 3. starch or starch
derivat i veR®1¥V FR¥ IRVEE A1 8RDS - t hese conponents is not specifically
limted. e{ ,%Bl es of the _conbination_of the preferable conponent fromthe
respective S uR Eratede DL ORALALLSM RE; dafingd itR PaATRPISAPRr om
wat er - sol uPhg or. wat er-swel | abl e 25 cel | ul ose derivatives; and starch from
starch or 8 "B9T 500 YResPARATIG T 74T bt ) atndiqpiett B @ ORBMRR Fon of

| act 0se; and greyséal I ié‘ne cellul ose or starch; the conbination of crystalline
cel | ul ote 3f PO TLAR (HRec SR HEB: i DAREA 3 bipgs o EcPRt EVAitELcel | ul ose
5 and stargE.co he. pr ef eﬁ_re exci pients are_lactose crystalline cellul ose
and starch® TSP P i POIERIRELEND FIY AP L-eabT I8P L (hbErate -

conbi nati o de of conbipation_is.not particularly restricted_ but

i ncl udes t gi-(g;(? :Eﬁ'zih 0?1031‘0ﬁrégf:&steGQOthch’gilPhePIb?9 BenELl¥HF? 4l ose or

starch thgn&org)ééﬂgtgé)‘g‘#hé:rystal line cellulose with starch, and the

conbi nati on of ctose trystalline cellulose and starch. The

formul atin NOPRr ki ibient 15 c nent. in the core
conposi ti oglﬁs) Ir[:jgt ngﬁ ?éu:i’rg?gé%!es{: rgioc?t e0°i %é@;’ Eﬁ’dasfPt DA FIGARD he

range o 1P380 i % but er i -70 ight_ % e preferably
35- 65 Wei gﬁt 53'% agg iorr{' 13‘5 \%ﬁ%hteag/g%ipf%égc&%&o@ggr’p%%f{t'i g%r)ll.[‘el °9%%al so

[ ecomendegomifl s 2¢ 408 LRI 119207 ALLIOT QL lfh €XC 1L PG CogPonent

based on 100 parts by Véight I sot ope C urea shoul génerally
10- 450 par#soly f\ﬁ'egkﬁroﬁrffé’&ﬁ@i's159.’[119500128‘&&0@64@',g@t cWoidl, regard to

t he lubricant conponent, the 25 various lubricants 1h"routine usé in the

manuf act urg1u s ECT LOA4 kb, Ot:ﬂ%héemcfﬂh@a% RAQPLSLE,, particularly those
used as lubricants for tablets, can be Iibera ?y enpl oyed. Specifically,

stearic acédo SPYRBE LTLSLAE 810 ukdl Gl JWL $4ARE 8% u PYQrOOenated oil, etc.
can be 5 mentioned by way of exanple. These nmay be used each independently

or i n 16 Suh{alY Ex gRHY PRUICEL 0l 190l FRERSPESSRS. cdh% Pafl,erred
| ubricant is magnesi um st earate.

: crospovidone,_carboxymethylstarch sodium,
carboxymethylstarch calcium, hydroxypropylstarch,
pPolyvinylpyrrolidone 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, magnes:i.um

stearate, calcium stearate and hydrogenated oil.

25 '(13) A coated preparation as defined in paragraph




The:.formul ating proportion of said |ubricant 10 conponent igamﬁ:‘core

conposition is not particularly restricted inasnmuch as it i i2004 he

range of 0.0l-1 Weight % but is preferably 0.05-0.8 weight % nore

preferably 0.1-0.7 weight % based on 100 wei ght % of the core conposition.

Mor eover, the 15 preferred proportion of this |ubricant conponent based on

| 00 parts by weight of isotope C-labeld® urea is usually 0.01-6 parts by

wei ght, preferably 0.1-5 parts by weight. In addition to the

above-nenti oned conponents, 20 the core conposition for constituting the

core of thg ﬁoat}Ed gﬁgar ation of the present invention may be supplenmented

with such btHe %ﬁ% Mt ea€ O § RPUBYSEitAP BgERD t 24P i(RC HGSH |

flavor, corrigent, .sweetener, etc. in anpunts not interfering with the 25

effect of TAET nedddiDh. cALind SpdPRibratarol ast bhes eEe tBhsdhtnt s,

t he substagces V\,hicqrare in routine use i.n the manufacture of

phar maceut T 4P PP ERAr AP gndaghes tamaSte anf ke saschbe Julbeigant

enpl oyed. gge coat e preﬁar’g{%i on of  the present invention 5 is manufactured
g

by using a®Core @68 i &P e &REIDY pI&BheCOR BB urea, said

exci pi eat onent and_sai d _luhricant conponent [uncoated tablet (core

t abl et)"t,’1 uﬁ&‘?ﬁi%’%ﬁ??y}%%skg%?ihi?saam ROV&S hRYene gtiP hirth a

coating 10 he tin gent _whi ch can be used in the manufacture of
the coat edt%%gd%%g |o°n§%?et h%n% %%%Fdn is not particularly restricted but

ot AT R RS B AR 5 Al bR L P T
o e aeohep kPR %8Rs TADIRHS, LN SRNARR IR A1
pul l'ul'an, dext § i &daaldabh metal
10 Thepresentinvention:ﬂ;furthercthernedwith
a4 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
pParagraph (1) as a urea breath test reagent.
(16) A method for detecting a H. pylori infection
which comprises a step of administering the coated
pPreparation 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 '2C0O, in the
exhaled air.
The present invention is further concerned with

25 a method for assessment of H. pyloxri eradication




» salts (e.g. sodiumsalt, potassiumsalt) of alginic acidggtge
wat er - sol ubl e cel l ul ose derivatives such as cell ul ose corg(glqgng;ﬂ% 33% of

met hoxy groups, e.g. nethylcellul ose, and cel |l ul ose containing 25
53.4-77.5% or 7-12% of hydroxypropoxy groups, e.g. 28 OCT 2004 is

hydr oxypr opyl cel | ul ose and hydr oxypropyl net hyl cel | ul ose, eto.;

wat er - sol ubl e pol yvi nyl deri vati vessuch dspol yvi nyl pyrrol i done, polyvinyl

al cohol, etc.; enteric polyners such as 5 carboxynet hyl et hyl cel | ul ose,

hydr oxypr.opyl net hyl cel | ul ose pht hal ate, cellul ose acetate phthal at e,

hydr oxypr opyl-net hyl.cel Lul ose acetate succi nate, nethacrylfc copol yner,

car boxynet%éfgte%ﬁé'c%f‘f’& %gglpléfg_ejs Jastreany pbiihea euer aTga84i nyl
acet al diq&Q ng'noacetate, aninoauégl nmet hacryl ate copol ynmer B, eto.~ and
sust ai ned- 7 8Peass BERRRF 8t eASys W AyPEAGaAsLe R E Wi nafhad used

each alonqngké%.n a conbinati on of, two or nore species. 15 The preferred,
€

anong t hese O SFIBPE HAINBAE 56,2 HhPPuPE 2 dARAST e BARY ithet al
B g g R o e L L S e A K DB b e e,
and the sLihi-dPEE Rl prESd At BYd oK RLOR | col Ll ope and o simnne
s SR B SR

| | | NV | |
R e At Seifhasste
o e s Cal g o Ca  e y  a  asi ve o

macr ogol 6000, nacrogol 4000, etc., concentrated glycerin, 10 propyl ene
gl ycoly e pol yvi nyl al cohol, etc.; triethyl

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-mbuth—washed group each consisting
of H. pylori-negative and -positive subjects) and
the time course of A!°C value (%) (the difference

in the '%C0,/'?C0, concentration ratio (6 3¢ value)

in exhaled air between the exhaled air before and
20 after medication) was monitored. In the diagram,
fhe closed circle represents H. pylori-negative
subjects (in mouth-washed group), the opén circle
represents H. pylori-negative subjects (in the
non-mouth-washed group), the closed diamond

25 represents H. pylori-positive subjects (in the



citrate; triacetin; and surfactants such as pol ysorbate (eég. EE?%&]%O) can
be nmentioned as exanpl es. These plasticizers can each be u é 0
conjunction Wth said water-sol uble polymer or be used in a conbination of
two or nore in conjunction with the water-soluble polyner. As the preferred
pl asti oi zer, pol yvi nyl al oohol , pol yet hyl enegl yool ,
triethyloitrate,triacetin,concentratedldl ycerin, 20 propyl ene glycol or

pol ysorbate can be nentioned. Anong them polyethylene glycol is preferred
and naorogol 6000 is the nore preferred. The node of conbination of said
wat er -sol ubl e polynmer with said plasticizer is not particularly 25

restrict edPBEH ERFRRA IBOHIL i AP 4 Yoy pPencdiamondgrepr o9en
exanpl es, t he conbi nati on of hydroxypropyl cellul ose with polyethyl ene

gl ycol, titetBHleri-Resdtiveadatbdesiios t kdrcobbenati on of
hydroxyprqﬁ%lnethglcellulose wi th polyethylene 5 glycol, triethyl citrate
or triacett R RIS ppdred 1 EHOBEhi naEirsth iEr 2 BE s&W Aathenmefan

hydr oxypr opyl net hyl cel | ul ose wi_th pol yet hyl ene glycol. The coating agent
for use irftfi¢aftdas® evnaRehrionthgy betadppf efdntRaPMikatd odbi ori ng
agent %PCh as a pignent or a dye, a flavor, a corrigent and/or a sweetener
each im an anount not interfering wwth the effect of the present invention.
As such formul ati it

tives, those in routine use in 15 pharmaceuti oal
fornul ati ons, part¥ctds DESCRIETION QOF (R INVENT QN ) |y

enpl oyed. As ex | es .of the coquing agent, titaniumoxide, talc, iron
oxi de red, etc. cAR BIRIERATRBELCH FRATATE LPE (3FE9RHEBE deCand

talc. The | oring agent.is 20 i.ntended to inpart desired color to the
coat ed pmﬁ)?aﬁ¥%58$%h%WWﬁ%ﬁﬁQRlgﬁdqt%rﬁﬁﬁﬁ?%ﬁ?ﬁofﬁﬁu??&n¥ﬁly

trict j it fficjient t tisfy t d. Usually, h
2 col or i ne AleRE Yo BadA 42 By ByEk SR, B PEL Y dai BR: H5E 4 RREARRy 25
5-30 W gh&egqti §?dc%£'g%t\/§£9gte(%:ﬁa E: eaigos%.l:i.ﬁgpreparation is

a coated preparation comprising a core composition

containing an active component and a coatingmaterial
covering the core composition.
Furthermore,thecorecompositionconstituting
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 excipient component and a
20 lubricant component each in a herein-defined
ﬁroportion. |
The isotope C-labeled urea for use in the
practice of the present invention is urea labeled
with an isotope of carbon and serves as an active

25 component for detection of H. pylori infection. As



28 OCT 2004 21 agent. When talc and titani um oxide are usquBnpg?gahnation,
their ratio in the coating agent may be 25-175 wei ght parts, p ﬁly

50- 150 wei ght parts, of talc to 100 weight parts of titanium oxide. 5 The
proportion of the coating agent to be used for covering the core
conposition [e. g. uncoated tablet (gore tablet), uncoated pill, uncoated
granul e] can be judiciously selected faeamthe 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 parts by weight. If
the proportion exceeds 10 parts by weight in a |large neasure, the

di ssol uti ohseteamescoxff i g om. i thdes stadnbeh liso t oper de'd tandaddee a

mar ked -del ay 15 in the di spersion and dissolution of the core conposition,
with the cbRddqpeativeadnmtage of G rest rACi mpan hepi dediegaddis. On the
other hand, if the proportion is by far smaller than 0.1 parts by weight,

t he infl udht@tcioRpdhseaprbinsi NgFoa Bah eldied | hyt Hthepatdspadtitiveat may

not be excluded so that, a false-positive result tends to result. The method

of coveri nySOHLRBFe cofpoirtiohed Mreai andal i @glajenleid woea or
particular]y restricted but the coating can be perfornmed in the usual

manner 25 adcot@RRL e BRe 3 Stand etmendckeneshposThieshe Freicies o£8 OCT
2004 22 preparation. The formof the coated preparation of the invention is
not parti chPRQleRARTLX &P IREREdR REYE eshdmbrsr e pddyte ok st he

i nvention nay. be 5 i | emented, thus including tablets, pills and
404 237 ¢aR be used in the prese%t :anentfon as well

in the i‘outine manner. Preferably, *®*C-labeled urea,
i.e. urea labeled with the highly stable isotope '%C,
10 1is used as said isotope C-labeled urea.

The formulating proportion of said isotope
C-labgled urea in the core composition is not
particularly restricted inasmuch as it is 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
welight %.

As the excipient component, the various
exclpients which are in routine use in the production

20 of pharmaceutical preparations, particularly those
in use as excipients 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




granul es, anong others. The preferred are tablets and pib?g,gtzth bl ets
being particularly preferred. These forns of the coated p t4Wm can be
manuf actured by the nethods established in the art. 10 Taking the

manuf acture of tablets as an exanple, the coated preparation of the
~invention can be manufactured by preparing a pore conposition containing
said at |east 3 conponents (isotope C hagbel ed urea, excipient conponent and
| ubricant 15 conponent) in tablet formand covering the surface of the core
-tablet with said coating agent. The core tablets can be produced by the
granul ati on conpression nethod (indirect conpression nmethod) which

conpri ses dotgisdi anYltimee t v Idouwpeoran) s leives uds t hamthenl ubri cant conponent
(nanely, isotope C-|abeled urea and excipi ent conponent), optionally

t oget her Vvhyframisgepripy hbled hddids e coapboeime t@yyhdkedil dlolde m xture,
addi ng the lubricant conponent, and conpressing the whole m xture, or by 25
t he directcpdwdoemdorpressl bo srebladde fdind petero 28 d¥iedW0dls 83s 6 @ipimsSi on
met hod) whi ch conprises bl ending said 3 conponents, optionally together

wi t h ot heretugi.t;zabd taadth teves t amchodd wismack treectd ywehorr essamg:h he Wol e
m xture. Although whichever 5 of said direct powder conpression nethod and
sai d granuwarboaryseiileyiisdmnehhozio ddmbe hgedir axyEnovipgnkes tabosk, t he

di rect powder conpression nmethod is preferred because the granul ating step
can be di spandddy wettle g §ha tchndziend wittdwrche cetti.ng 48dagent can be
carried out in the conventional manner, for exanple by the nethod using a
coating paisy kpErmahbdons ndex tvaitdives comcilmg £vei mEnt. The coated
~preparation of the present invention is prepared in such a manner that it
cont ai ns 1@C3C IBYHPYBreret doine s0s180hngs ofr e fp ot ded € onpsiang

i sotope C-|label ed urea per dosage unit. The coated preparation of the
present i M¥ERERF-is useful for the detection of H pylori infection.

Further, the present invention provides a
7 id These may be used independently or in a suitable
combination of two or more species. Preferably,
excipients are used in a combination. In this case,

preferred is the use of those excipients fromat least

two groups selected from the following three groups

15 c¢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
6f 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




1

~exanpl e, 5TPRE KO

20 nethod for detecting H pylori infection using the cgp@ ﬁgﬁ@fsition of
the invention. This detection nethod can be conducted u

above-descri bed coated preparation of the invention as a urea breath test
reagent in the conventional urea breath test 25 for the detection of H
pylori infection. 28 OCT 2004 24 Specifically, after the coated
preparation of the invention is orallyiadm nistered to a test subject and
the subject's exhaled air is collected, the H pylori infection is detected
based on the ratio of S isotope carbon-Ilabeled COZ contained in the exhal ed
air neasured as a ratio of isotope carbon-labeled COZ to 12C02. In this
case, the #tpinghofiegol vadtingstihel nicd wkaaltde afoavb i he tabeiniost r at i on of
the coated 10 preparation is not particularly limted. For exanple, after
the admi nikarcdiedn @ndhenwated birpareeidmlotseher ned@¥oh;: tthkerati o of
i sot ope carbon-labeled COZ to 12C02 can be repeatedly neasured by
col | ecti nge el rg tdion B cnyadaHbhtnve e bul® seda 4 tsooa rictomamhe
results of Exanple 3 (Fig. 1) described below, H pylori positive and H
pyl ori negbbeve enbjidaatisn efedidgtdisie erenyshablikneose thnB@Eeabel ed
C value (~) after the adm nistration of the coated preparation of the 20
i nventidn 84 gtarpd dj Theeiefgnmed]lsaririent sondentkaetef¢atio ( 8
13C value) of the exhaled air at each sanpling tinme after adm nistration
and of theCEWEF@41dine perotbudaFet addhi fitarabi-oMndTHS elsre, the H.
pylori infection can be detected_25 by neasuring the O i sotope .
car bon- | abRFEF ¢r gl to 3 at Jeus Sstyo)ofithap sapembinptd ARter the
adm ni stratjon. Specificall exhaled ajr is usually collected, for

Henu £s S BAABE 90101 § o PRE rPARELOHIELY he
adm nistration. 5 For_the asurenent apd anal ysis of the |apel ed COZ
cont ai ned TR LA AP HY SBAbRGe T ohDEnE TREL SHEESE © el AGHD €81 be

ised h lLi qui intillati t t hod, t ,
7 arkll SRR OBt P b LhEBE BRA L 38 et (A F Elomahee

t the Li ke, P d i;nf t t
pect r omet PYILERRLETEP ifoid FRPACREAMOH  Hocth Rky S CoNAYY = PAE That od

BLeBRr AT OB LR YA Lo ShERb AT T L RR AT 10

water int € "anount "o ed ur contarnéd in a

dosage for f eparat | the invention is not particularty
limted. |?E?£Jﬁgﬁa ygggfe%?gﬂgg%d adj usted froma range of 10 to 300 ny

per dose uni . 2udl S0, ufipr GRAIRY BLRREE AW 00O f Nl C3ERL 4 IKRALT ON TS

useful for assessnment o bact imnation effect a eradi cation

therapys TBeRAOhEn ¢ Un REGSEY. & WERHLYY P1OYH 1858 RLEC: ba 278551 N0
. pylori eradication 25 using the coated preparation~of the
invention. yEiSricted inasmuch as it is within the range of 10-80
weight % but preferably is 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 said excipient
component based on 100 parts by weight of isotope
C-labeled urea should be generally 10-450 parts by
weight, preferably 50-150 parts by weight.

With regard to the lubricant component, the

25 wvarious lubricants in routine use in the manufacture




26 assessnent is conducted by adm nistering the coated pr@@r@?g f the
I nvention to a patient having had the H pylori eradication ther g@ and
nmeasuring the ratio of isotope carbon-|labeled CO2 contained in the 5 _
patient's exhaled air obtained as a ratio of isotope carbon-|abeled COZ to
12C02 according to the urea breath test. The procedure for detection or
assessnent a.s not particularly restrigsed but a typical protocol nmay
conprise causing a patient 10 having had the H pylori eradication therapy
to administrer the coated preparation, e.g. a preparation containing 10-300
ng of 1'C-labeled urea per dose unit, orally together with water in the
fasted st R€ rkarmaceud eghdl paedvcdis e@aytdoundard ettt ee nisedag
after 5-60 m nutes, preferably 10-20 m nutes, and analyzing the sane i.n a
mass spect# gt b iforngsaf oneteil ot st.he axgte2l 1bEora ldty empil o¥e dxhal ed
air. 20 EXAMPLES The foll ow ng reference and Wrking exanples illustrate
the preserfPP®ichiradly.f @Eaaridet acli dut nagnpy inoe nsdrsaratia ati ve of
the scope of the invention. 25 Reference Exanple 1 28 OCT 2004 27 The
conponent sSCkdiictie s i paradie, 1 hrdrogleanate d ncife | @lliccat ednprivporti ons
and conpressed by the direct conpression nethod to prepare tablets of

Ref er ente TRB#si ened sy Hf ot 5afd ket-estBlege B ay e tedeidh efPanese
Phar macopeia (Xl I1), Dissolution Test [Method 2 (paddl e nmethod)] using
water as thRdeRendAnElgn &f Anha hswdpbdeureoppination of two

Oor more species. The preferred lubricant is
magnhesium stearate.
The formulating proportion of said lubricant
10 component in the core compositionisnot particularly
restricted inasmuch as it is within the range of
0.01—1weight%Iﬂﬂ:ispfeferablyo.os—o.aweight%,
more preferably 0.1-0.7 weight %, based on 100
weight % of the core composition. Moreover, the
15 preferred proportion of this lubricant component
based on 100 parts by weight of isotope C-labeled
urea is usually 0.01-6 parts by weight, preferably
0.1-5 parts by weight.
In addition to the above-mentioned components,
20 the core composition for constituting the core of
the coated preparation of the present invention may
be supplementedwith suchother components as binder,
foaming agent, coloring agent, flavor, corrigent,
sweetener, etc. in amounts not interfering with the

25 effect of the invention. As such additional




37t0.5C and a paddl e speed of 50 rpm The ratio of dissolved urea (% after
20 and 60 seconds were 10 determ ned. The results are S@@A’Uw@ jn Tabl e
1. Table 1 Core conpositionFormnul ati ng amount Ureal00. 0 nglLacto g .4
ngCrystal li ne cellul ose60.0 ngCorn starch5.0 ngMagnesi um st ear at e0. 6
ngRati o of dissolved urea (after 20 sec), average ' -3.1%Ratio of dissolved
urea (after 60 sea), average46.6% The abBove results suggested that the

di ssolution of tablets of the fornulation containing 15 at |east urea, an
exci pi ent conponent (lactose, crystalline cellulose, corn starch) and a

- lubricant (magnesium stearate) as tablet conponents is so rapid that Wen
adm ni st er@8MRPRAB T gl theusa b3 hap ak ssehieya Tkl §ni notdfeivealusomvity.
20 Exanple 1 28 OCT 2004 28 Tabl ets were manufactured according to the
sane formd Bt B¢ #2RIERTHURE oo rRhaswempea til erdepir ¢ hatr atni past ope
(1'C)-labeled urea_was used in |lieu of urea. These pore tablets were coated
with an 5 Rafdckeudaib¥i tiadhl et shy deeny pbepyll Heemad by | gimpdoys det hyl ene
glycol/titaniumoxide/talc (6/3/1/1, by weight) in a coating proportion of
2 parts by wei ghthga2e8t@fl Foepanatippneifghheopneeend dnvbrstidy the
-coating 10, net hod which is used generally in tablet manufacture to prepare
coat ed % abt 8t RagyufaetHeednby Wehhigod core comprising at least

said 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 coatingr
10 agent.

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

15 (film-forming agents) in routine use for tablets,
pills, granules and so forth. The preferred is 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
acid, etc.; water-soluble cellulose derivatives
such as cellulose containing 26-33% of methoxy groups,
e.g. methylcellulose, and cellulose containing

25 53.4-77.5% or 7-12% of hydroxypropoxy groups, e.g.



As in Reference Exanple |, these coated tablets were tested in accordance
wi th Japanese Pharmacopeia (X I1), Dissolution Test, Method22 (q:md%@@

met hod), 15 using water as the test solution at a bath tenperature

37*0.5C and a paddl e speed of 50 rpm and the ratio of dissolved 1'Curea (
%) after 20 and 60 seconds and 10 m nutes were determ ned. The

formul ati ons used and dissolution test l8esults are shown in Table 20 2.

Tabl e 2 . Formul ati onFormnul ati ng anmounti Cor eC-ureal00. 0 nglLact ose34. 4
ngCrystalline cellul ose60.0 ngCorn starch. -5.0 ngMagnesi um st earate0.6 ny

I 28 OCT. 2004 29 Coati ngHydroxypropyl met hyl cel | ul ose2. 4 ngPol yet hyl ene

gl ycol 0. 8 MEERUFRYBARUXY d€E YlpdeseoandyRati o of averagedi ssol ved urea
(after20 sec),0.0%Rati o of averagedi ssolved urea (after60 sec),1l1l. 8%Ratio
of aver agt¥ §FAFER TARY 1mg thyio aild)u bgsey Fiecahova tesulgsalubdieat e

that the rel ease of urea was not observed at 20 sec. follow ng

- adni ni str RPHY BhBYdadedit yadii gas sucdvas BOlyaing LRy vael i densf or e,
clear that as the coated tablet of the invention is swallowed together with
water in tRRI¥{LRYdairohed .t &F 6t #f igRit eintisc VY Li¥R 6 TisheS S EHMERH

wi t hout_ di ssol vi nggi n the oral cavity and rel eases the isotope-I|abeled urea

in the 3t HREP ABYRSERFIe thKdeg bla81osgastrio H pylori infection can be

det ect ed vﬂtﬁout bei nog C(inf ounded b)i the urease present in the oral cavity.
Exanpl e 2 *Ydroxypropylmethylcellulose phthalate, cellulose

acetate phthalate, hydroxypropylmethylcellulose
acetate succinate, methacrylic copolymer,
carboxymethylethylcellulose, etc.; 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 in 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
hydroxypropylmethylcelluloée.

The coating agent for use in the present

invention may be one containing only a single species

25 of said water-soluble polymer or one containing two




The proper proportion of the coating agent 15 relative to tE% gore tabl et
by wei ght was explored based on the result of exanple 1. Thddj afiiig
solutions were prepared in coating-core weight ratios over the range of 0
to 20 parts by weight (0, 0.1, 0.3, 0.5, 1, 2, 3, 5, 10, 15 and 20 parts by
20 weight ) relative to 100 parts by weight of the pore 28 OCT 2004 30
tablet in the same manner as in Exanpl a9l and the disintegration test was
performed on each coated tablet to nmeasure its lag tine preceding

di sintegration and disintegration tine. The core 5 conposition of the
coated tablets used i.n the test are showmn below. <Core> ia C-urea 100.0 ng
Lact ose (DPFadt®se SPeErd@rl inda snitaphle) ppbtidiatdewel | ul ose (Avicel
PH 101, Asahi Kasei) 60.0 nmg Corn starch 5.0 ng Magnesium stearate 0.6 ng
15 Coat ed t abl etkncdrh @i poRpent- 2onpemtipp .wed ghio ot inlge agamitng agent
based on 100 parts by weight of the above core were prepared by using

coati ng sofOfiRfsSddtd afFMialy ah& Fbe kot agubdmponedt¥mem al goat i ng
proportion of 1lor 8wei ght % 20 <Coati ng sol uti on>Hydr oxypropyl cel | ul ose

( TC- SRW ShP Rt &G abheyii Rae)dbvin pae v Edorn codghma duk a5tk abiz@w -

oxi delwt . parts25 Talclwt.parts (1) Measurenent of disintegration tine 28
OCT 2002 3AS(gpShpdgatishiredt,) thep kastdr iasma in antd e Hove was

tested as directed in Japanese Pharnmacopoeia (X I1),
in coating compositions can be selectively used and

specifically polyhydric alcohols such as
Polyethylene glycols inclusive of macrogol 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 said water-soluble polymef or he
used in a combination of two or more in conjunction
with the water-soluble polymer. As the preferred
plasticizer, polyvinyl alcohol, polyethylene glycol,
triethylcitrate,triaqetin,concentratedglycerin,

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 plastiéizer is nmot particularly

25 restricted but includes, to mention a few preferred




Di sintegration Test ["Tablets coated with suitable 5 coatin agents"] usi ng
water as the test solution and a bath tenperature of 37t2 ng g%m
tablets) . The time which el apsed until no residues of the test t apl"ét were
detected in the glass tube any longer or, if any residue was present, a.t
was a filnmy or 10 spongy substance or only a soft or sludge-like substance
was slightly detected was neasured and2oecorded as disintegration tine. (2)
Measurenent of lag tinme (dissolution test) Beach coated tabl et prepared
above was tested 15 as directed in Japanese Pharnmacopoeia (X 11),
Di ssolution Test [Method 2 (paddle nethod)] using Water (500 ml) as the
test sol ut¢sampRlasbathea eopdr hinatei of @ity §r© xND T R ¢ledl tpdes of 75
rpm and the time fromthe start of paddle rotation to 20 the start of
t abl et di s¥atdyraeilae YRy lereugddy and « efaddethyd | ajtmake P
disintegration tine and |lag tinme data generated by the above tests with the
coat ed t abFEER @@ Eidhoand rFITabIOé"BbiZﬁltréBII\e af 28 OCT 2004 32
Coat i ngproportion (parts by00.10.30.51. 02. Owei ght)Di sintegra- "tion tinmel0
-15"10"-1 x@ﬂ:qlsymmu'lmﬁtwlmelwl@get| th polyethylene
sec. 10- 1515 2020- 4020- 40sea. seo.'sec. Seo.
glycol, triethyl citrate or triacetin. The more
preferred combination 1s the combination of
hydroxypropylmethylcellulose with polyethylene
glycol.
The coating agent for use in the present
10 invention may be supplemented;with.awcoloring agent
such as a pigment 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 liberallyemployed. As
examples of thecoloringagent, titanjiumoxide, 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
particularly restricted inasmuchas it is sufficient
to satisfy the need. Usually, such a coloring agent

is used in a proportion of 1-70 weight %, preferably

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




. Coatingproportion(parts o 28 Ug]‘ Zﬁﬂ@ _
by3. 05. 010. 015. 020. . Owei ght) Di si nt egra- 15"-20"45"-55"1"' 55" - 2' 20" - 0"-tion

time2' 35"3"'10"4' 10" Lagti me20-40 -20-401-2 min.2-3 mn.3-4 mn.seo.sec. The
di sintegration test revealed that while the coated preparations
corresponding to the coating 5 proportions of 0-3 parts by wei ght showed
little variation in disintegration timgl the coated preparation
corresponding to the coating proportion of 5 parts by weight showed slight
retardation and, when the coating proportion exceeded 10 parts by 10
weight, it took 2 mnutes or longer for the coated preparations to

di si nt egr a®gemhe dRHeR utiadnet estd r bidaetiumhad xilde saaet wéedelimse of
the core conposition could be retarded (induction of a lag tinme) by 0.1
parts by VeP§htinatdoanindg hedt hoattih sLa5thay ¢beet togl i dentr dapged by
I ncreasing the coating proportion to 0.3 parts by weight or nore,

pref er abl yPRot23 edd & Hasigist praxtsy wrgterdhdiye 58s U830t keigR8 OCT
2004 33 difference in the lag time anong the coated preparations over the
coating prBpéris orP ¥ dhgd cotoll9 haretgbyt Paimhs. o Echktemiam old dmati ng
proportion exceeded 10 parts by weight, the lag time 5 Was consi derably
prol ongdd, suggesiPngdae rithkoncpfalthel eaad iohgt hg eovtet cobgosigédn woul d
be del ayed, These findings suggested that the preferred proportion of the
coating aghRT RRESTGHRI0Fhar co B9 Wampe sditina cheegoomposiaabadi s 10
general ly 8 JP-lo parts by Wi ght, nore preferably 0.3-5 parts by weight,
still wor e*BPet abiqppes tablets) py unsonte dapiildul ancaatedbrts by

Wi ght. Exanpl e lfsi ng the coated preparation obtained in 15 Exanple 1,
the foll om?ﬁ&ne'if)ﬁri ﬁ@%f RRsIBaifeipME lY selected from the range

0f 0.1-10 parts by welight based on 100 parts by weight
10 ofthecorecompositionandis;meferably0.3-5parts
by weight, more preferably 0.5-3 parts by weight.
If the proportion exceeds 10 parts by weight in a
large measure, the dissolution of the coating £film
in the stomach is retarded to cause a marked delay

15 in the dispersion and dissolution of the core
composition, with the consequent disadvantage of
frustrating a rapid diagnésis. On the other hand,
if 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
said coating agent is not particularly restricted
but the coating can be performed in the usual manner

25 accordingtotheformofthecorecompositionorfinal




Thus, by carrying out the 1'C- | abel ed urea breath test uss tion of
1'CGurea in adult nen, 14 H pylori-negative subjects andg@gn%ﬁ%[ﬂ

pyl ori-positive subjects, or a total of 20 subjects, 20 were sel ected, and
the follow ng experinment was perforned in these subjects. First, the above
20 subjects Were divided into two groups, Goup A and G oup B (each group:
7 H pylori-negative and 3 H pylori-pegitive subjects) 25 and the

13C-| abel ed urea breath test using the coated 20 OCT 2004 34 preparation
of the invention was perforned twi ce, 7 days apart, in each subject. Thus,
in Goup A mouth washing was carried out at the first breath test

(nout h- wva@edpaxatiomn carried out at the second 5 breath test

(non-nout h-washed). In Goup B, nouth washing was not carried out at the
first breath testh¢n&emmuol webked) obdte haprieqravatt laent loef sbbend breath
test (nouth-washed). The breath test was perfornmed as follows. Each 10
subj ect wdRYaNtFiLened 2 onpigasa ritHecedamty prest niicdre dodatemugik h 100
m . of water and the exhaled air was collected into an al um num | am nat ed
bag of abd® BbE Rpexafdonyand Fosidit of theelnmeniti onfvey thedl et
intake and 5 mn, 10 mn, 15 15 mn, 20 mn, and 30 mn after intake. The
exhal e® ai¥mPRgneBtied: cdhips dmgluddngi fehheist.onpiild a3amd ur ea
breath anal yzer (GC-MsS, tradenane: ABCA-G (Europe Scientific)). Thus, for
each exhal®gaRtlegnpeaepgneitdre &6 f r ohheh® ze famed| amendi@l Lisdys 20

t ot he excl usive reduced- pressuresanplingtube,the 6 1'C value (~o0 ) (the
13002/ | zCcEP et &t aﬂjo‘rghria%l)&%t stheidg Ragt dru ke rdych EERA i ne)
was determ.ned. Then, the D 13C value (_ Xo ) , which is the difference

bet ween t HERSSE3E9IMe Lo §her aeatedpreparaitl angmah pBeore tabl et

i nt ake and thg{ﬁ% 1§C val ue 20 OCT, 2004 35 %_T%? of the exhal ed air at each
sanpl i ng (FHRUHIGFUTRLRY fhe mgthedrpes Histsd 1R the) ante
di ffer,ence in tgf 1‘5_002 CUz con&ent{ation r@t'hgl (gl"C val ue}2 of ]:the 5
exhal &f ai r bef r2XIRT SR ABANEASE PSS 8F(EpRL €ES as an example,
. the coated preparation of the invention can be
manufactured by preparing a core composition
. containing said at least 3 components (isotope
C-labeled urea, excipient component and lubricant
15 cbmponent) in tablet form and covering the surface
Oof the core tablet with said 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



exhal ed air at each sanpling tine after adm nistration] 28s0CEt28041 ned
after .oral adm nistration in the respective test groups (the nout h-\Washed
group and non- nout h-washed group each 10 consisting of.H pylori-negative
and H pylori-positive subjects) and the results are shown in Fig. 1. In
Fig. |, the closed circle represents the result for 14 H pylori-negative
subj ects (nout h-washed group),the open28ircle represents the | 5. result for
14 H pylori-negative subjects (non-nouth-Wshed group), the closed di anond
represents the result for 6 H pylori-positive subjects (nouth-washed
group), and the open di anond regresents the result for 6 H pylori-positive
20 subj ect@CRIE FEFH wASHRP §2 o h 1 cha @ BPaphs Kokl e hd ipansaist andar d
error for the total test population. ( 1) Influence of bacteria resident
in the moul hCRMPPRERES 25 ARt L@ nhbive ki 0 gedh €rg Wit Bh@4 g Tt he test 28
OCT 2004 36 results in H pylori-negative subjects (indicated by the closed
circle and®Bp&Rieciaddh tiiee 8ralt maf armi vwiendt i Eegttedy pr epar ati on of
the present invention was used as a test reagent, om ssion of 5 nouth
washi ng diGORAT ¢ AEARNCERE ¥habe pAXTUTSE val B tivpuah yikiphema® | but ed
to the jnfl ence_(gf nmout h_and throat bacteria. (2) The tine-course ‘gattern
of ~1' C valteS@+Q) IATF L ELP WY A eFo<F PIPF ES Itm s e Wad ekdt F@ UABC val ue
(~o0) reflectinqﬂt_h% .
gran ation compression method can be used as
mentioned above, the direct powder compression
method is preferred because the granulating step can
be dispensed with. The coveriﬁg 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 dosagé 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. pylori infection.




urease activity of H pylori ain the stomach could be detected in H.
pylori-positive subjects (indicated by the closed and operﬂﬂiﬁ%rﬂﬂﬁlgon t he
drawing) , little change was found in the O 1 C value 15 (~0) in H

pyl ori -negative subjects (indicated by the closed and open circles on the
drawi ng) as nentioned above. It was, therefore, evident that by using the
coated preparation of the present invem on as a diagnostic reagent, the
13C value 20 (~0) in a H pylori-positive subject and the 013C val ue (~0)
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
accur at el ySe&rabfiignllvhataftemn thy 2o atdd premaratdoinonfcdthee
accurately diagnosed. 28 OCT 2004 37 It was confirmed fromthe above
resul ts t hhBVR 30y ih§ ema Lhryoadailnilsitee regbrico t abt et combdiethg | 3
"Gl abel ed urea and other conponents with the coating agent at the defined
coating ra®®d ttHee ssitx] @efces op xhifel @fleasier pt sdg@ helwdce @i Ahien Hhe nout h
and throat can be conpletely excluded, thus permtting an accurate ‘
di agnosi s BYloxi ﬁy{%vtiim%c% Forﬁleqecmwusgﬂls&dAertM| ratyoret
conventional diagnostic reagent for H pylori infection gives

fal se- posi LPPE FREUPRE PN hpke iod GRepRa hbneshdantthewwrshadiedsot ope
C-label ed urea is dissolved in water and adm nistered 15 in the formof an
aqueous sofdth JHeaspEreds§ equr@ i bAdS & ol 5O toRpPoGRRB OB tabeled

ur ease- pr ogggi q:go 1200,

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-labeledcoztolzcozcanberepeatedlymeasured
by collecting exhaled air over time. However, as

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

20 invention (e.g., the difference in the '*C0,/'%Co0,
concentration ratio (§ '°C value) of the exhaled air
at each sampling time after administration and of
the exhaled air before tablet administration).
Therefore, the H. pylori infection can be detected

25 by measuring the A isotope carbon-labeled C value




bacteria in the nmouth and throat. Therefore, in order tﬂ?@ﬂ@éﬁ rate
determ nation may be nmade, it is necessary to have the u

i mMedi ately 20 after administration of the |abel ed urea-containing solution
or performa determnation on the exhaled air collected at | east 20 m nutes
after admnistration by which tine the influence of the resident bacteria
in the oral cavity may have 25 di m ni si2d, anong other restrictions. 28
OCT 2004 38 Wth the coated preparation of the present invention, the

i nfluence of the urease-producing bacteria resident fn the nouth and throat
I's conpl etel)s excluded so that the test is not subject 5 to the above
restricti oh®) mF cVEr sampddnget dmesciEtesn tdne didoyen $sdr ot Lore. act i ve

conponent in the stomach are rapid, it is possible to collect exhaled air
early aftép&ﬁﬂﬁﬁ-ﬂ@hifonemgeﬁmjefti@ yaBalleky carBdre et o .d€Ean make a
rapid 10 determ nation of H pylori infection. Furthernore, exclusion of the
i nfl uence ®¥aGR] epatte? 60 Yteh: nhefenably 181te 3@ wivnites i on of

H pylori infection can be set nore stringent and low to thereby further

i nprove t REF&Rcthsn adadmybgtaatieduce 15 the tine required for

determ pation. Therefore, the coated preparation of the present invention

i s cons?dered td BE EhfePpasergmepdpand anrlvsigeofidthed aedsedc

reagent for H B}III ori infection yielding nore rapid, expedient and accurate
t est ZOI%éBH%. t neérgb@pgghale dair sample, conventional

analysis methods can be used such as liquid
scintillation counter method, mﬁss spectrometry,.
infrared spectroscopy, emission spectrometry,

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

Usually, the coated preparation of the
invention is 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 is not particularly limited. It
is usually selectéd and adjusted from a range of 10
to 300 mg per dose unit.

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

25 wusing the coated preparation of the invention. This




. -CLALMS 1. A coated preparation for use in the detection of Helicobacter
pylori infection 5 according to a urea breath test protoc ?Qﬁi i8I ng a
core conposition coated with 0. 1-10 parts by weight of a toating agent
based on 100 parts by weight of said core conposition, said core
conposition conprising 19-89 wei ght % of isotope carbon-|abeled 10 urea,
10- 80 wei ght % of an exci pi ent conponer6 and 0.01-1 wei ght % of a | ubricant
conponent based on | 00 Wight % of the core conposition. 2. A coated
preparation according to Claim1l wherein the proportion of the coating
agent is 0.3-5 15 parts, by wei ght based on 100 parts by wei ght of the core
conposi t i oftS S S AMETLE cbS F epdie t 6 Bot Grdi kg ot €rdimg It heeceoiat ¢ de
proportion of the coating agent is 0. 5-3 parts by wei ght based on 100
parts by WBFGRaBALIRDPEBhe doHrBitdiom ta apebiesut frapdmeg ilond
accordi ng tﬁ Claim 1 containing 25-75 wei ght % of the isotope
car bon- | abbP& By @Y Lomiy ¢ Rpddmatd om thire srapiamd Bemsonimairiche. 05- 0. 8
wei ght % of the lubricant 25 congonent-based on 100 wei ght % of the core
28 ‘OCT 2008240t dhbhosF PitQP e anbgnt 2@ he Les §Q00cackalaiad i thei m

5 patient's exhaled air obtained as a ratio of isotope
carbon-labeled CO, to '?C0, according to the urea
bhreath test. The procedure for detectiomn or
assessment is not particularly restricted but a
typical protocol may comprise causing a patient

10 having had the H. pylori 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,/%%*C0O, ratio

in the exhaled air.

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

25 Reference Example 1




1 containing 30-70 Weight % of the isotope carbon-I|abel ed Lz)ga@ .ESEg
wei ght % of the excipient 5 conponent and 0.1-0.7 Weight % E A% i cant

conponent based on 100 wei ght % of the core conposition. 6. A coated
conposition according to Claim1l Wierein the core conposition contains
10-450 parts 10 by wei ght of the excipient conponent and 0.01-6 parts by
Wei ght of the |ubricant conponent base&7on 100 parts by Weight of the

i sot ope carbon-|abel ed urea. 7. A coated preparation according to Caiml
Wherein the core conposition contains 50-150 parts 15 by wei ght of the
exci pi ent conponent and 0.1-5 parts by weight of the lubricant conponent
based on 100 pariReso R@igme ndss imdlgat ign Mgl pabaesgie rkandsd A
coated preparation as claimed in Caim1l wherein the coating agent

conpri ses BRwARE Ipfiiated pr9rer thans Amdt peomrFesEed byatdee
preparation according to Claim8 wherein the water-soluble polyner is at

| east one FEFSST SEPMREE ST haRt e Ghosh EandBepPAF ©f tpIetsn oBextrin,
~alkali nmetal _al ginate, 25 hydroxypropyl cell ul ose, 28 OCT 2004 41

hydr oxypr &§E ?19P@e|%115'§e1,errét-hy|'l‘3fwﬁ&| dab dad HHGFenio5ted iawne. 10.

least ahe SERBetadc R CoaP TREMA R BGTRBOOH St i (ET 8 ol yvinyl
yvi nyl
_Dissolution Test [Method 2 (paddle method)})] using
water as the test solution at a bath temperature of
37x20.5°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 mg
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 co- .
Ratio of dissolved urea (after 60 sec), 16.6%
avarage

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
(magnesiumstearate)astabletcomponentsissqrﬂpid
that when administered by the oral route, they
dissolve quickly in the oral cavity.

20 Example 1




- al cohol, polyethylene glycol, triethyl citrate, triacetin,_ ¢o ted
gl ycerin, propylene glycol and polysorbate. 11. A coated &gpﬁﬁﬁm@

according to Caim10 1 wherein, as the excipient conponent, the core
conposition contains at |east one nenber selected fromthe group consisting
of | actose, sucrose, glucose, starch, crystalline cellul ose, croscarnellose
sodi um | ow substitution 15 hydroxypr o cel |l ul ose, oarnellose cal ci um
crospovi done, carboxynet hyl starch sodi um oarboxynet hyl staroh cal ci um

hydr oxypr opyl starch, polyvinyl pyrrolidone and partly pregel atinized starch.
20 12. A coated ggg aration according to Caim1 wherein, as _the | ubricant

conponent, the c hHdEeTicoRaduht act e d agso pRd nb et ke Seied from
t he group onsisiiq&_of stearic acjd, _nagnesi um stearate, calcium stearate
and hydr oggﬁé‘t“é‘a gifLtoB52f3 uRedht RaRSIpELRTDINEFABPAEN] tBXQeP T 28
OCT 2004 4§ 1 Wherein the corg,cqQnmposition _contains |actose, crystalline
cel lul ose SRE%StAPcHSLEIRE dxcCoi ehrPEHHEnERe andafagrefuinstc® Bt e as

t he Iubricg%t cO oneq# and the coati géggent contains 5 .

hydr oxypr opyl ntt i cel leB?e,c.BEIeye’fﬁgl SgMAHE, 493 BRduH dkPde®And tal c.
14. A c$atg%%prggaration aqurding o Caim1l wherein the isotope

car bon-T abé UPEa SLPOE 1 E8@%d°8rea. 10 15. A method for detecting a

Craim 1 ashy HefvpAdbRSnepnetBend d e 88 Pad i KB Snbecting o
the coat eaopiiarAs HERET H e LA EFTECEL Y BT" Be opTaR Thi et g
“The i ot opt CFEARSFRRALERY B3 PhahE Bl SR P934 R n noc
Step of adhn S FRgRnE e Oh LR R Cp Tl Yy Th e RS TEAE™ ©

ok A R, B B 8 G001 10 Rl P R AL R R

to prepare coated tablets of the present invention.
As in Reference Example 1, these coated tablets were
tested in accordance with Japanese Pharmacopeia
(XIXI), 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
ratioofdissolved13c-urea(%)afterZOandGOseconds

and 10 minutes were determined. The formulatlons

used and dissolution test results are shown in Table

20 2.
Table 2
Formulation Fermulating amount

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




28 OCT 2004 43 the ratio of the isotope carbon-I|abel ed 2@ QQ¥ 2@@)2 in the
exhaled air. 18. A coated preparation for use in the detection
Hel i cobacter pylori infection conprising: (i) a core conposition
conprising; about 19 to about 89 parts by weight of isotope carbon-| abel ed
urea per 100 parts by Weight of the core conposition, about 10 to about 80
parts by Weight of an excipient conpongat per 100 parts by weight of the
core conposition, and about 0.01 to about 1 parts by Weight of a |ubricant
conponent per 100 parts by weight of the core conposition, and the

R { )

1 1 ant —e-ammane " o-am L Qo o1 P2 anc ono -_nonmhor . col ot Ad
SRR N T S T Y SRR Y Y NRAME T A T SO AT
3T pup Teoifetiivione s1yesl, 70 UL HEPSST (0% ug
selected ffromthe G YR LGOS g O ey StartiRe—CerTHrpSe

. : fEitanium oxide ° - Y7 T 10 C° 6.4 WG, ~ ;
| ow subst| tution MG IXYPHOpyT—CerTHroSE—CarnpxXyrernyreert urose cal cium
and croscatrfeHoseysogiumyand—fc)y—at—-leastofe “““““"'E;m%ﬁﬁkafron1the

Ratio Of 9i¥ ol¥ed Urea S&fté‘ 2b°%§bp”“° R L
group cons&;@iiB% of stazc , farP;XV”E hy!s a th EOdlun]. R .
hydr oxypr 150 Vs Ao PLea (Ve PlE g |§Lb2116u stanghrgs{ii)—aicoating
agent; the,effyeL0nposi tion being coated wth about 0.1 to about S parts by
vei ght of g6 £ Q@ G IRH iRl (Pt PENleS nify) W1 Ot Ulgsl g COTE _
conposi ti Piyeraged OCT 2004 44 19. A coated preparation according to Caim

i

18 wherei n The éXci pirent™conponent conpri Ses ctose, crystartine cellul ose
and starch. . A ve. Ave. Ave. Al . AY. A\ X#. A#. Av. Ay; e. Ave. AXY. A\l . Ay e. A Yl.AY. Ay
. Al . Atte. Ae. Aye. Ay; I.A\vl.A;I.AI.A<@.A\;#I.Ay.A@D.A%E.Ave.A;v.A@D.Ay;

Y Ayl A@VI. A . DpE Aboyx rasulty igdicake that the release of

J 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 is 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 weight
ratios over the range of 0 to 20 parts by weight (0,
.1, 0.3, 0.5, 1, 2, 3, 5, 10, 15 and 20 parts by

20 weight) relative to 100 parts by weight of the core
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tablet in the same manner as in Example 1 and the
disintegration test was performed on each coated
tablet to measure its lag time preceding
disintegration and disintegration time. The core

5 composition of the coated tablets used in the test

are shown below.

<Core) _
3C-urea 100.0 mg
Lactose (Dilactose S, Freund Ind.) 34.4 mg

10 Crystalline cellulose (Avicel PH-101,

Asahi Kasei) 60.0 mg

Corn starch 5.0 mg

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

weight 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 proportionof 1 or 8 weight %.

20 .<Coating solution)>
Hydroxypropylcellulose (TC-5RW,
Shin-Etsu Chemical) wt. parts

Macrogol 6000 wt. parts

Titanium oxide

25 Talo

wt. parts

N - )

wt. parts

(1) Measurement of disintegration time

# W
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ca] casQOOBEFERIREFen 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 disinfegration was measured and
regarded as lag time.
The disintegration time and ‘lag time data
generated by the above tests with the coated tablets
are shown in Table 3.

25 Table 3
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revealed that the start of release of the core

composition could be retarded (induction of a lag
time) by 0.1 parts by weight of coating and that this
15 1agtimecouldbeprolongedbyincreasingthecoating
proportion to 0.3 parts by weight or more, preferably

not less than 0.5 parts by weight. .There was little
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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 weight 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 !'*C-labeled urea
breath test using a solution of '®C-urea in adult
men, 14 H. pylori-negative subjects and 6 H.
pzlori—positivesubjects,cn:atotalcﬁfzosubjects,
20 were selected, and the following 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 sﬁbjects)

25 and the '’C-labeled urea breath test using the coated
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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 cdllected into an aluminum-laminated
bag of about 300 mL capacity af 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
air thus collected was analyzed using an automatic
| 13Cozurea.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 '3°c value (% ) (the '°C0,/'%*C0O, concentration ratio
of the exhaled air at each sampling time) was
determined. Then, the A!°C value (% ), which is the
difference between the § **°C value (% ) of the exhaled

25 air sample before tablet intake and the 0§ '°C value




10TO6#109F&' () - (2MyaB~_@ yOPP 10%& ()-!yf 9% 0%b& ()- P| 1%&09[
10%¢& ()-610%& ()- P 10%& ()-D >mdE~_@yO0 2004
*y10%& ()-- P(L10%& () - P&LO%& ()-$ 109%& () - P@ 10%& ()-9"10%& () -
.]dE~_@y03s6} 10%& ()-34 10%& ()- 2yl0%& ()-3010%& ()-.6#10%& ()- P,
10%& ()-_@y0l "10%& ()-!1"10%i & ()-10%& ()-!#10%& ()- 10b 10b .
10b\ 86#10%&' ()-rzX6_@ ! h4p#10963$&' ()-3%\ @A0%&' ()-F!'\ @40%& ()-F!'\ @40%& (
) - Fv6#10%& ()-!rv6#10%& ()- Y_=!!!
M10%r*r& ()-!'m10%r& ()-t10%r& ()-!#10%r& ()-= 10 10 104p#10%&' ()- -
A1 ZY7_ =11 &BHIOW r*r& ()- k&6#10% & ()-!
H6#1098 1 * r @ ) - bIEH 1D % k R'a(l) e 8 S4 1Q%0a5E (& a by FHAPI& §) t i Hdetiels~ @ ! !
| 10% & ()-10% & ()-L!v10% & ()- 10*S 10*S
10* S| 06#1008 B&KSE , | Wad6#EaMa @l At-dB$$SS( Ya%aB~ @!! #10% & ()- 13
10% & ()- !, ved0%d& () - ,
| °10% & ()-1v109%®re (A PpRC16og Rhe) - @HBRKEENS (AEHFédENcd0jin the
10j @10% & ()-3°0!110% & ()-v.10% & ()-P& 10% & ()-$6#10% & ()- P
10% & () - (@4 VROt Sy pidedbM U06R WatiolqQd (A Ivalue) of the
109%& ()-!10%& ()-vt109&' ()-10%& ()-V 10j & V))))**aB:/ 10j|#
109 ()5 9mdb@kgd3alimgbefore) oakket()afiministration and the
1098 ()-1v10%&' ()-**+=+ +t ++aB:/ 10j.S#109%&' ()-1, 10%& ()-1*
109%& () -! yg¢sheoked @irsatowgach Panpding+dime aftp€ 10j| 10%r& ()-f
10%r& ()-"v10%ré& ()-v 10 10 10@p#10%& ()- P| 0 10%& ()-z----<.o0..dEbC
10j | # 10%sa@mdnkshaRionl (e r@etpmminesd gafrer oral
| v10%r& ()-p"10%r & (%- .0/ f//" 0\ 00dEbC 10j P| 0 10%r & ()-v. 6#10%r& ()- P&

10% r & () -PRMigvE gt@atiemusin the | gpesmeekive obest 595 PR x Aiidre

ﬂn!Ylm%é%ghgi-washed group and non-mouth-washed group each

10 consisting of H. pylori-negative and H.
gylori-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
(mouth—washedgroup),theopencirclerepresentsthé

15 result for 14 H. pylori-negative subjects
(non-mouth-washed group), the closed diamond
represents the result for 6 H. pylori-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 t 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
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invention was used as a test reagent, omission of

5 mouthwashingdidnot introduce achange in A !'3Cvalue
that might be attributed to the influence of mouth
and throat bacteria.

(2) The time-course pattern of A'3*C value (%) in
H. pylori-positive patients

10 Whereas the A'3*C 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 diamonds on the
drawing), iittle change was found in the A 3¢ value

15 (%) in H. pylori-negative subjects (indicatéd by

the closed and open circles on the drawing) as

Y 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 !3¢

value (%) in a H. pyvylori-negative subject can be

- detected with a clear distinction, hence a H.
Pylori-positive patient and a H. pylori-negative
patient can be acourately sorted out, that is to say

25 a H. pylori infection can be accurately diagnosed.
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\10% & ()-P It was confirmed from the above results that
by covering the uncoated tablet (core tablet)
containing13C~1abeledureaandothercomponentswith
the coating agent at the defined coating rate, the
5 influence of the urease-producing bacteria in the

mouth and throat can be completely excluded, thus

permitting an accurate diagnosis of a H. pylori

infecfion.

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 dissolvedinwater and administered

15 in the form of an aqueous solution, the test result
tends to be confounded by thé urease-producing
o bacteria in the mouth and throat. Therefore, in
order that amn accurate determination may be made,
it is 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 restrictionmns.
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completely excluded so that the test is not subject
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. pylori infection. Furthermore,
exclusion of the influence of oral bacteria means
that the cut-off value as a criterion of H. pylori
infectioncan!uasetmorestringentandlowtothereby
further improve the detection accuracy and reduce
15 the time required for determination. Therefore, the
coated preparation of the present invention is
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.
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detection of Helicobacter pylori infection

5 according to a urea breath test protocol, comprising
a core composition coatedwith 0.1-10 parts by weight
of a coating agent based on 100 parts by weight of
said core composition, said core composition
domprising 19-89 weight % of isotope carbon-labeled

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

2. A coated preparation according to Claim

1 wvherein the proportionof the coating agent is0.3-5
15> parts by weight based on 100 parts by weight of the
core composition.

3. A coated preparation according to Claim
lwhereintheproporfionofthecmatingagentisO.5—3
parts by weight based on 100 parts by weight of the

20 ocore composition.

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

25 component based on 100 weight % of the core
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carbon-labeled urea, 35-65 weight % of the excipient
5 component and 0.1-0.7 weight % 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 welight 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 lubficant component based on 100
parts by welght of the isotope carbon-labeled urea.
8. A coated preparation as claimed in Claim
lwherein 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 groupconsistingofpullulan,

dextrin, alkali metal alginate,

25 hydroxypropylcellulose,
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¢roscarmellose sodium, low-substitution
15 hydroxypropylcellulose, carmellose calcium,
crospovidone, carboxymethylstarch sodium,
carboxymethylstarch calcium, hydroxypropylstarch,
pblyvinylpyrrolidone 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
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P 10%6 &'dquylifalXide Gelulose and starch as the excipient

component and magnesium stearate as the lubricant
component and the coating agent contains
5 hydroxypropylmethyicellulose, polyethylene glycol,
titanium oxide and talc.
14. A coated preparation according to Claim
1 wherein the isotope carbon-labeled urea is
13c-labeled urea.

10 15. A method for detecting a Helicobacter

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

16. A method for detecting a Helicobacter

pylori infection which comprises a step of

15 administering the coated preparation of Claim 1 to
atest subject, astepof collectingexhaled aijirafter
agiven time period, and a step of measuring the ratio
of the isotope carbon-labeled CO, to '?C0O, in the

exhaled air.

20 17. A method for assessing a Helicobacter

pylorl 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

25 after a given time period, and a step of measuring
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