SUGAR- COATED PREPARATI ON Technical Field The present invention
relates to a sugar-coated preparation. Background Art o

phar maceutically effective conpounds, there is a conpound unstable to
oxygen (that is a compound which is 10ea8y to be oxidized). Since it
is difficult to provide a stable preparation containing such a
conpound as an active ingredient by conventional production

t echnol ogi es, the conpound has been often excluded from

phar maceuti cal candi date conp8Ghds PRTEDr SREFPEEE 10NN case of

devel opi ng 15a preparation of the conpound, sone devices for the
preparation such as storing it in a container nade of materials

havi ng | OWT&%ETF rfeddt lity, additionally flushing the space
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tabl et containj active ingredient, a nitrogen-containing
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25 unstable to oxygen is described in WO 03-051355. 1In
addition, substances which are more unstable than the
active ingredient unstable to oxygen (for example, an
orally administrable antioxidant) are incorporated into the
preparation to prevent the compound from being oxidized.

30 Among these devices for the preparation, the device
using gas flushing and the oxygen absorbent or remover
causes limitations for use at the medical site since it is
difficult to ensure stability after having opened the
container for medication administration; for example, the

35 preparation is required to store in low temperature places



15safety standpoint. For exanple, because it is |imted. to BHT, BEA,
an ascorbic acid, etc, in Europe, the probability to design the

phar maceuti cal devices is not always high. Under these circunstances,
the diversification of the preparation i which an active ingredient
unstabl e to 20oxygen is stabilized and the devel opnent of nore
excel l ent preparations are desired since it can be expected that the
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al cohdl i's eraddy idilnadidihe prepasatihone aspdeseribed io the;abave,
BHT, BHA, an ascorbic acid, etc. in Europe, the probability

to design the pharmaceutical devices is not always high.
Under these circumstances, the diversification of the
preparation in which an active ingredient unstable to
20 oxygen is stabilized and the development of more excellent
preparations are desired since it can be expected that the
pharmaceutical candidate compounds are widely selected and
thus superior drugs can be provided if the preparation
wherein such active ingredient is stabilized could be
25 provided.
Patent Application 1: WO 03-051355
Disclosure of the Invention
Problems to be solved by the Invention
It is an object of the present invention to provide a
30 preparation wherein the oxidation of an active ingredient

unstable to oxygen is suppressed.

Means for Solving the Problems
The present inventors have found that the oxidation of

SIS an active ingredient unstable to oxygen can be suppressed



whi ch further contains a sugar as the sugarcoating base material;
[5] The preparation as describer in the above 20wherein the binder is

aum ar abi c; [6] The preparation as described in the above [1]
whi ch further conprises a filmcoat |ayer3, wherein the sugar-coated
| ayer is coated with the filmcoat |ayer; [ 7] The

preparation as described in the above [1], 25which further conprises
an anti oxi dant; [8] The preparation as described in the above

wher ei n theb-‘éc%n%rﬁ’?@%m%rﬁ isdabl Ente axygenrireopRyd layer, and
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sugar coated layer con sugal andJor “sugaf al coho
sugarlCoat iwig-thases rrtgsri-atoaretl (2 yer bi nder ; [13] A nethod

for suppressing oxygen %%A&hrbr?faé &Qéé'ﬂ%egof‘ﬁeghéaé(ﬁéve""‘?h?h

conprisea, in a preparatl rises a portion containing an
active i ngredTEn oxiadi et e ao]yc@')@JgewS amiele a0 s ugare coaged fagehols

i ncor por at iR <& didnderont i, e sigary coal €d | X?Ilt@ﬂdand sorbh 14h ;A
met hod for produci ngﬂ\% sugar - coat ed preparation wherein the
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coatiltg a PpOVdredh GO alyydw diheact i ve éf@f@ﬂi@@i ozi di zabl e by
oxygen with a s %ﬁr ;{)at ed |ayer, containing (1) sugar and/or sugar
al cohol as a sué tr?é?rérfi‘%lld%ﬁﬂrj(l??dalﬁl haeraPoBef féétr of

the Inventiwbiich further contains a sugar as the sugar-coating base
material;

[5] The preparation as described in the above [1],

20 wherein the binder is gum arabic;

[6] The preparation as described in the above [1]
which further comprises a film coat layer, wherein the
sugar-coated layer is coated with the film coat layer;

[7] The preparation as described in the above [1],

25 which further comprises an antioxidant;

[8] The preparation as described in the above [1],
wherein the active ingredient unstable to oxygen is (R)-
5,6—dimethoxy—2—[2,2,4,6,7—pentamethyl-3—(4-methylphenyl)—
2,3-dihydro-l-benzofuran-5-yl]isoindoline;

30 [9] The preparation as described in the above (17,
wherein the weight of the sugar-coated layer is about 20%
to about 40% of the total weight of the preparation;

[10] The preparation as described in the above [1],
wherein the sugar-coated layer contains the binder of about

35 1 to about 50% (w/w);



According to this invention, a preparation wherein the oxidation of
an active ingredient unstable to oxygen is suppressed can be provided
Brief Description of Drawings 25Fig. 1 is a. graph showi ng el ution
profile. Best Mdde for Carrying Qut thedl nvention The present
invention can be applied to an active ingredient oxidizable by
oxygen, and in particular can be suitably applied to an active
i ngredi ent unstabl e to oxygen since the preparation of the present
invention has pakttlula® |5 HPaRe bkPHatf oheSuppPedsihgtlet fakeveThel /
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egar ation

Brief Description of Drawings

25 Fig. 1 is a graph showing elution profile.

Best Mode for Carrying Out the Invention
The present invention can be applied to an active

ingredient oxidizable by oxygen, and in particular can be
30 suitably applied to an active ingredient unstable to oxygen

since the preparation of the present invention has

particularly high oxidation suppressing effect. The term

"unstable to oxygen", as used herein, means that it is more

easily oxidized than sodium ascorbate under some conditions.

35 More specifically, an active ingredient in which a



The content of "the active ingredient unstable to oxygen" in the
"portion" is not particularly Iimted, but usually about 0, 1% (W w)

to about 95% (w w), preferablv about 1.0% (ww to about 80% (w w),
and nore preferably about 1.5% (ww to about 70% (w w). 5As apparent
fromthe above description, a preparation which has an internediate

| ayer isolating the active ingredient fromthe sugar-coated |ayer, is
also within the scope of the present invention. In this case, the_ _
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| ayers. Exanpl es of the f'orm of the 'portlon,contalnlng an_active
i ngredi ent unst dB1AR1E DxlgeTitCh N | eRfEP AR Abl ¢ 1 eBe ail Red® b§~ EaBrEPPHRY

powders comt-gixning tder -acdi vanS0i foredi £nte Uit Sbd €y 1 p-9Xygehykebe; -
as appareng}fron1the above description, the active |ngred|ent d

. . oes
not have t @B HHFgeneollsls pradentnand ¢ bt totaf Q%HlWﬁstH%%erred
i nsi d& por ticon ofcd sigar)- coat@tbd@yera #s suehowexaspbesnaf the

"inside portion” in which the jve ingredient is 35lqcalized, |n
case wher o A 1 (o GePfHA Pond Gt dor e bcureanay & mechla
suger - coat et dcayered itrcd nedien (| )Hdadb) etlse obdtai nedibyréabteti agidizable

m Xt ure of .powders contai.ni ng the. above-nenti oned active ingredien
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25 as the active ingredient, as readily understood by a person

skilled in the art.
The preparation of the present invention has a

"portion containing an active ingredient unstable to
oxygen". The "portion" is coated with the sugar-coated

30 layer to be described in detail below. Here, the "portion”
has only to be present in the inside of the sugar-coated
layer and the form thereof is not limited. Further, it is
not particularly limited regarding how to be present the
active ingredient unstable to oxygen in the "portion".

35 The content of "the active ingredient unstable to



substance 15 coated with the excipient GI the active 15ingredient,

but are not Iimted to this, The core does not have to be
honogeneousl y coated and may be coated in a nmultilavered structure,
Further, the active ingredient may be hetterogeneously efl
honbgeneously contained in at | east one | aver of them

. 20Furthernore, other exanples of the form 01 the portion containing
the active ingredjent in the presegt,invention include the so called
capsul es i n°HWRPER at™| 88t PRECAGEI. &S AgFeBPERLCHe &SNt aiederin Put
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contain ph rnaceutlcalI%%acceptablg%gddltlves, 10Exanpl es of th
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phar maceut i ¢y dttept bl 2Ohdti Factug@excilprénppecifically,

di si ntfegr antlss iandtdaxddloants, 14 et dhZerise HbNder §i1hubfi gapbsymer-like
col oring aggqiﬁzand flavoriﬂg agents, The an$ioxi ant may be, .
contai ned i the prepdrati on”of STHE LT esBAY PRven FXﬁrfFéﬂFFHang

vi ewpoi nt cfdioXicdatulon: prevents on. dust nged be prnedugtiphehbeneet. in an
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are al so oBtidimedheExamlas ot-1hecaxei i bntandnthadenthcrosea twhipte

sugar, ManRidlen tSHRY Ghor® PASIArCh ¢ '§é&?&¥ﬁ%a%hé”EuggkLehggédaﬂgyer

i ght anhydrous silicic acid. Exanpl es o I's. I ntegran
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sulfite, seditumesudhnfgirtegiiemtsalistofble to oxygen” include a tablet
obtained by tableting powders containing the active

30 ingredient unstable to oxygen. Here, as apparent from the

above description, the active ingredient does not have to
be homogeneously present and may be localized in the inside
portion of the sugar-coated layer. As such, examples of
the "inside portion" in which the active ingredient is

35 localized, in case where a tablet is used as the inside



35edetic acid (e.g. a sodiumsalt, a potassiumsalt, and a calcium
salt)y horbic acid, :ysteine hydrochloride, citric acid, tocopherol
acetate, cysteine, potassiumdlctLord socyanurate,

di but yl hydr oxyt ol uene (BHT), soybean | ecithin, sodiumthic_|lycolate,
t hi ogl vcerol, tocopherol (Vitamin E), d-6-tocopherol, sodium

f or mal dehyde sulfoxyla - ascorbic palmtate, sodium pyrosulfi
butylhydroz ani sol e g 1, 3-butyl ene_glycol, benzotriazole

pent aer yt hr ?QFl?%t? kFgee?Fgar"Q9ﬁ98?o%?ﬁﬁény?ngéﬁﬂénégé)tablets
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Present i n entlab ngs tﬁﬁ;%éhgoggi ngéggd'SXSrma £e coa%ed in a

sugar - coat A Hotmod Y Y
multilayered structure. Further, the active ingredient may
be heterogeneously or homogeneously contained in at least
one layer of them.

20 Furthermore, other examples of the form of the portion
containing the active ingredient in the present invention
include the so called capsules in which at least the active
ingredient is contained in capsules made of edible
substances, as typified by gelatin capsules, HPMC capsules

25 and pullulan capsules.

Further in the present invention, as described above,
the active ingredient unstable to oxygen does not have to
be used in one kind and can be also used in combination
with one or more other active ingredients which do not

30 belong to the aforementioned active ingredient (i.e.,
active ingredients other than the active ingredient
unstable to oxygen). In this case, the active ingredient
which does not belong to the aforementioned active
ingredient may be incorporated into the same portion as

35 that in which the active ingredient is contained, or may be



10 limted to one using only sugar as the sugar-coating base
mat eri al, and sugar and/or sugar al cohol are (is) used as the
sugar-coating base material of the sugar-coated |ayer. The content of

the "sugar-coating base material"™ in the 8sugar-coated |layer"” is not
particularly limted, but usually about 10% (ww to about 99%
(wWw), preferably about 25% o about 90% (w w), The wei ght of

the sugar-coated | ayer in the preparation of the present invention is
| ower than tREPTBPT10EAelBLigaPCE6aPBE PAYEE thafbhéhgefemal portion.

preparationrandexyapies dependi BEoURABNE QBB 0N ahhBaREBPARBN LR, FOk
exanple, in_the case of the tablet, the weight is preferably about

20%t o aboufC 504 ﬁ89€e§+%?5rﬁBF9ha388F 99@6P81888uF°4G@@C1 the total

wei ght of theopeepatabhed. active Exgmphesnef mb ebéugaeoh:P&éa@@d into a
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sucrose and, trehal ose a f the sugar a cohol

oryther ol Tikeh torn iR Rr “ErRl e posedieft o Rocongastigar - coatidg
base nater|b¢ iscugaponbcetiolnts pteter ablyerand ehyt baikokppSies to
particul arl f 0 suppressin h xidation of an
active |ngr%dgéﬁtg$gg&§%%g%g %?o%ucggePtgg E?ﬁﬁﬁﬁéegf ?hge%s’

sugar - coat ed Iay%heaMMSiéacmgbtipnyoﬁfthematgarknsatabléaaetimey
R e e T b P
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bi nder . ThQuQQTﬁ&%“e%ﬁléfghtg'n@§§ln£8 Egﬁtssug Elggghbﬂg ?“fldlzers,

material" is net particularly [Tmted ut usua Iy about
about 5@%(QWW@eriwe#%ﬁ%&ﬁ@n%bou@oB@@{Qﬂmﬁgﬁﬁtabénﬂ i%@yeﬁﬂmw agents.
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particularly preferred ar-coate ayer confain
erythrltolSégaﬁhe“@@@éﬂiéoaﬁqﬂthkKFQﬁn%¢¢@¢handlgnﬂvavabaélasethe

bi nder is pantiawsar landpnalerd ethn e ss10ay 1 coated-t ayer

ofprsgaraL ion of t he
xamples of the disintegrants include starch,

carboxymethylcellulose, carboxymethylcellulose calcium,
croscarmellose sodium, carboxymethyl starch sodium and
hydroxypropylcellulose.
Examples of the antioxidants include ascorbic acid or
30 a salt thereof (e.g., a sodium salt, a calcium salt, a
magnesium salt, a potassium salt, a salt of an inorganic
basic substance, a basic amino acid salt, a meglumine salt
and the like), sodium nitrite, L-ascorbic acid stearic acid
ester, sodium hydrogen sulfite, sodium sulfite, a salt of

35 edetic acid (e.g. a sodium salt, a potassium salt, and a



15present invention nmay contain pharmaceutically acceptable
additives, in addition to the sugar-coating base material and the
bi nder. Exanples of the additives include a masking agent, a
potentiator, a fluidizer, a coloring agert and a flavoring agent,
Exanpl es of the maski ng agent 20i nclude titanium di oxide, talc,

cal cium carbonate, magnesi um carbonate and barium sul fate. Exanpl es
of the potent|ator i nclude mcrocrystalline cellul ose. Exanples of
the fluidi zéRlFheTudadlEal cerythorbic aCldExﬁﬁﬁFéénﬁfhﬁﬁéocéépéﬂﬁﬁg

agent” 'nC'@Q@rY@|b@ﬂdfeﬁbb@pﬁé@&&dgceﬁgﬁélCc9§t€@ne§'b@ﬁb@§h@h0X|de
and riboflayin, The, ' avorlng agent % 8 ¥ g ﬁilc
materials a HC%‘PH%FO‘E)Y%HHE? an%}l@%’égg TR PV i FeNGFan
flavor, a Ileelfhmprso@ﬂumr angegilavorten shiauybeceyofll, avzor:o@n@rol
nenthoé 30 he aratlon of the present |nven ion

furth
conpri t El ayerdthatPhigS P stigdtieo ?%ﬁaigﬁayge
necessary §hbféxyhat®atabageblaapabmldatectb¢d¢omtpgrosuﬂﬁete,

sugar - coat efl, | aYeLa- 9L 20: LOLer TRHhPLe:| QYEL-0f Lhech kg mmy be

present betwee ar coare er ~and™t at Iayer. 12
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hydr oxypro { hyl I c _
7 mcont A ar iy Esh A Te e 08 YR EBHRPRY CBeLHY S Ba latey: vif 2
addi t31on tbmqrma@t¢m¢@@@ml@as@lﬁateAmang Ehaﬁptegodﬂumh@saéabﬁﬁves

i nclude a pé@ééi]&iéeéclé‘ ﬁ‘g ?glegeagcoebéwl dfnésﬁeeaqmaase%l %ra'trég and

agent . Exanpl es of asficizer include g yet hyl ene % ycol
10Exanpl es ®F Q%Rﬂrﬁﬁﬁ@?@ﬁ%@eﬁ%elﬂéﬁﬁﬁér?ﬁtaﬁpdnﬁ PoRP@eOxigpats may

cal ci um caronal &y MANGHH LML €AER0RAL & ﬁmtl?é\é' H@ asghtiabe s tbxamlesn,
of the fluidizer include talc. Exanples of the coloring agenf .include

yel | ow f er riite | 3ot efet A3k § | BABxPHel NEPEFRAT AAFHI oRi B8Safdrithdf AViHTD

Furt hey , tf&héywaméﬁhé @ﬁ@@@éﬁyl@ﬂx@& fhenptpsenttieenhigerdieniqt
particularly limt s as the_ portion containing the active

i ngr edi ent Uhst™4bY %e?§066£§ ﬁlﬁF?htFﬁéegﬁﬁgr cGALEGSFay &Pe
cont ai ni ng aeuglaafxno;tar%ls sm@arbél c@b@kpasatb& stgar anaﬁ:rtli@nbaiiEferent
mat eri al ;P ggqiblnder but.is usu r.an

ey
preferably a i portion in wRIC % t%%rﬁ??bﬁeo%ngfﬁ lﬁpgséﬁt
i nvention camtzelmreparior byxamcbayenti ohal foannef depeddimigaard he

I Orblmﬁ 95t‘é‘é‘%l%rtepa{haet Iaq{]tié}?iéggtgarggyo}geaiﬁggkfggria@e%iig‘ll%oa apll%iﬁr
different from the layer in which the active ingredient is
contained, the intermediate layer or the sugar-coated layer.
The antioxidants may be incorporated into any portion of
the preparation provided by the present invention.

25 Examples of the fluidizers include light anhydrous
silicic acid, calcium silicate and aluminum silicate.
Examples of the lubricants include magnesium stearate,
calcium stearate, talc and colloidal silica.
Examples of the binders include microcrystalline
30 cellulose, white sugar, mannitol, dextrin,
hydroxypropylcellulose, hydroxypropylmethylcellose,
polyvinylpyrrolidone, starch, sucrose, gelatin,
methylcellulose, carboxymethylcellulose sodium and pullulan.
The preparation of the present invention has the

35 sugar-coated layer. Here, the "sugar-coated" means not



containinp the active ingredient unstable to oxygen is coated with

t he sugar-coated | ayer for exanple, the tablet can be prepared as
descri bed bel ow, accbrding to a 30conventional nmanner.. The
active inprediebt unstable to oxygen is nmixed with a suitable
excinient and a binder to be added, if necessary and the resulting

m xture is subjected to gxanulation and then tabdeting to give
tablets. Further, if necessary, ac cording to a Conventional manner,
the plain tablétefnyobenccaiad Wil aUWaredsr 6OF FUdIR: TPreting base

sugar - coatlmatea§elwataﬁel ahgathenbi/pdesygand shhemskirg @gent;and as
t he Potentla&gr to be a dded, if necessary, are dissolved or suspended

in purifiedWat 8FIPR™ SﬁaéﬁBBOBPFEt@aﬁﬁéﬁéﬁtPéntpﬁ e €°3 tsigarYer -
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aforenentio c terl n dditives to be added, if
0edutl b ooat.pasg QRLEC She 20,80 |

necessary, are dissol in p i'fieb water in an
appropri ate prop®dhti saigbtppépahe aubklrrcoeatidngayelrutinotheThen, the

surface of bpeoshgatsbated,Layer oLaoSPraued uhi ol he,Hl meoating of

15sol ution g a commercila coating
Furt he?, astheaditgrunderstoddyby anpehsogeghmlalle@ne@atrra@l@rnt anche

met hod of tDe-pEESABLehRYR! [BBn! $oERLr bed ot ucantalop ng ddhe

bi nder in the sugar-coate er o e prepar
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as described above, the weight of the sugarcoated layer in th

preparation’®f the2PPetefb i AvehPROROTRANVRETNEWSL §n9ﬁﬁﬂ§ﬁﬁt#QQe

sugartsoat ed | ayexampltbec25ggaesabapr epanabicoR uSiREe el RpIrepanaidon
of the preéf ventlon can stabilize highly the active ingredi ent
A

unst abl e t S EBY2ExANBPECOlexAfpllES 6 Y& Ngridfdr &gnnitol,
enbodi ment xyﬂitm&f@ma1@érbbeopteparation include a tablet which
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Her ei naf t ergoridig, abNYeaLhon with begdescribed in more detail
W th reference to §@%es or the | w& ? they are not intended to
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the "binder" in the "sugar-coating base material" is not
particularly limited, but usually about 1% (w/w) to about
50% (w/w), preferably about 5% (w/w) to about 15% (w/w).
30 Examples of the binder include gum arabic, pullulan,
hydroxypropylcellulose (HPC), hydroxypropylmethylcellulose
2208 (HPMC 2208), hydroxypropylmethylcellulose 2906 (HPMC
2906), hydroxypropylmethylcellulose 2910 (HPMC 2910),
methylcellulose (MC), hydroxyethylcellulose (HEC),

35 microcrystalline cellulose, powdered cellulose, low-



ot herwi se noted in the description such as "oxygen gas concentration
of 95%or nore". Further, in a storage condition of the follow ng
Eval uation. Exanples, no hum dity adjusting was carried out unless

ot herw se descri bed about 15the hum dity ladj usti ng, Reference Exanple
1 A bul k powder of Conmpound A and sodi um ascorbate were
respectively left to stand for 1 nonth at 40C and 75% RN 20i n the
air, and then residual ratios thereof were neasured. As a result, the
residual rafPesbitebapolndr Ax1BEOBYL 794 LWL W, afdxEneny espdnak tratho

of sodi um aseefbakei Wased9s0%ech, artiallnyii‘@bEfLial‘ﬁilhﬁ.QQdogtgﬁ}@_ﬁ?und
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(58590 Q) \mﬁg@gapyy Usi s 2 pover m |l (manufactured by Showa
Kagaku Ki kai kosakusho Co,) to obtain a sized powder. G anulation and
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coating of (15 : t her I i a fi ted let.
cost 9 of pLRe astod alaad her ehy AbL L ol 2ol gget etpighl.
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Examples of the "coloring agent" include yellow ferric

25 oxide, ferric oxide, titanium dioxide and riboflavin.

The "flavoring agent" may be any of synthetic
materials and natural products and examples thereof include
a lemon flavor, a lime flavor, an orange flavor, a
strawberry flavor and menthol.

30 The preparation of the present invention further may
comprise a film coat layer coating the sugar-coated layer,
if necessary. The film coat layer may be directly coated
on the sugar-coated layer, or an intermediate layer or the
like may be present between the sugar-coated layer and the

35 film coat layer.



30contents of Conmpound A and D-mannitcl in the granul es of Conpound
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Examples of the film base material of the film coat
layer include hydroxypropylmethylcellulose and
hydroxypropylcellulose.

The film coat layer may contain pharmaceutically
acceptable additives, in addition to the film coat base
material. Examples of the additives include a plasticizer,
a masking agent, a fluidizer and a coloring agent.

Examples of the plasticizer include polyethylene
glycol.

Examples of the masking agent include titanium dioxide,
talc, calcium carbonate, magnesium carbonate and barium
sulfate.

Examples of the fluidizer include talc.

Examples of the coloring agent include yellow ferric
oxide, ferric oxide, titanium dioxide and riboflavin.

Further, the form of the preparation of the present
invention is not particularly limited as long as the
portion containing the active ingredient unstable to oxygen
is coated with the sugar-coated layer containing sugar or
sugar alcohol as the sugar-coating base material and the
binder, but is usually a tablet or granule, preferably a
tablet.

The preparation of the present invention can be
prepared by a conventional manner depending on the form of
the preparation.

In the case of a tablet in which a plain tablet
containing the active ingredient unstable to oxygen is
coated with the sugar-coated layer, for example, the tablet
can be prepared as described below, according to a
conventional manner.

The active ingredient unstable to oxygen is mixed with
a suitable excipient and a binder to be added, if necessary
and the resulting mixture is subjected to granulation and
then tableting to give tablets. Further, if necessary,

according to a conventional manner, the plain tablet may be
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coated with a waterproof film. The sugar-coating base
material, the binder, and the masking agent and the
potentiator to be added, if necessary, are dissolved or
suspended in purified water in an appropriate proportion to
prepare a sugar coating solution. Then, the plain tablet
is subjected to sugar-coating by spraying with the sugar
coating solution through hands and/or spraying with liquid
droplets of 0.1 to 1000 um.

Furthermore, if necessary, when a film coating is
conducted, the aforementioned film coat base material, and
additives to be added, if necessary, are dissolved or
suspended in purified water in an appropriate proportion to
prepare a film coating solution. Then, the surface of the
sugar-coated layer is sprayed with the film coating
solution using a commercially available coating machine.

Further, as readily understood by a person skilled in
the art, the method of the present invention is carried out
by containing the binder in the sugar-coated layer of the
preparation.

The preparation of the present invention thus obtained
can be administered to a subject in the conventional manner.

Further, as described above, the weight of the sugar-
coated layer in the preparation of the present invention
can be lower than that of the sugar-coated layer in the
general preparation since the preparation of the present
invention can stabilize highly the active ingredient
unstable to oxygen.

For example, examples of a preferred embodiment in the
form of the preparation include a tablet which comprises a
portion containing an active ingredient unstable to oxygen
and a sugar-coated layer containing (1) sugar alcohol as a
sugar-coating base material and (2) a binder, wherein the
portion is coated with the sugar-coated layer, the weight
of the sugar-coated layer is about 20% to about 40% of the
total weight of the preparation, and a residual ratio of



345.0 ng. 345.0 ng Control Exanple 2 A preparation was
prepared according to the fornulation shown in Table 2, That is,
Compound A (50 g), O-mannitel (400 d), Mcrocrystalline cellul ose
(100 g), croscarnell ose sodium (Ac-)i-Soliy (30 g) and sodi um
ascorbate (20 g) were put in a fluidized bed granulator (LAB-1
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Table 4. That i1s, Conpound A (
adjustlng was carrled out 'unless otherwise described about

15 the humidity adjusting.

Reference Example 1
A bulk powder of Compound A and sodium ascorbate were
respectively left to stand for 1 month at 40°C and 75% RH
20 in the air, and then residual ratios thereof were measured.
As a result, the residual ratio of Compound A was 89.7%
(W/W), and the residual ratio of sodium ascorbate was 99.0%
(W/W) .
Quantification of Compound A was carried out by a HPLC
25 method under the following conditions.
Solvent: acetonitrile
Measurement wavelength: 287 nm
Column: CHIRALCEL OJ~R 4.6 mm x 150 mm (manufactured
by Daicel Chemical Industries, Ltd.)
30 Mobile phase: mixed solution of acetonitrile/10 mM
aqueous ammonium acetate solution (16 : 9)
Oven temperature: around 25°C
Quantification of sodium ascorbate was carried out by
an iodine titration technique (solvent: metaphosphoric acid

35 solution (1-50), indicator: starch test solution).



18 D-mannitol (1025 g) microorystalline cellulose (250 g)s

croscarmnel | ose sodium (AG D -Sol) (75 g) and sodi um ascorbate (25 g)
were put in a fluidized bed granul ator (MP-10, Pow ex Corporation),
preheated and m xed. A 6% aqueous sol utidrb of hydroxypropyl celiul ose
(HPC-L) (885 g) was sprayed to prepare a granule of Conpound A. The
resulting granule of Conpound A was sized by using a power mll

(manuf actured by Showa Kagaku Ki kai kosakusho Co.) to obtain a sized
powder. To the resulting sized powder of 10Conpound A (1240 g) were
added or oscasnetbosexsedien(Tic- Di- Sol) (66.8 Q) and magnesi um
Sstearate (13.2 g%t obtajhnamxd r. The E er was
conpressed with a YabPatf boﬂaEﬁFnBrEEﬁF?QcPCEQR lngkﬁ 8ei sakusho
Ltd.) usingfarmouadishapedwpunahTgB15 L(m Thaur ﬁacefslﬂapelonmgsttagﬂet,
P (3.8:11)) repare ts, each wei ng To_t eresultlng
t abl et5(330C% pgagguéa i@?éﬁ %b sgl ueit 3%98 nﬁ?%glsﬁggét’ tsﬁrl 'l (221
g), talc (68S<gf)er;JM arabd cg( 3dng) candcaroedipyst abbiine cékHbliese1()17
g) was spra Y., us ye I equisp at.er, ~20,

D etnd | ndagt ey 20 ook ToRRNLLYRCe 02k, PR BUP AT B B et
tabl et, thefebyevbtarmehgtaconsugarctoated eabl sixedtr tAi §5t Paweotise
product t enper.at s, M@Shﬂﬁlké‘%/lggoﬁglgé? h9o38C, bFab) & (4b4 0B 3IPLES3
Corrpound A (500 g), D manni } mcrocrysta Ilne cell'ul ose
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d) were thiéh@&@féﬂ'@Eﬁﬁguﬁgdquggyb@t85 (iE- %QzeBOW&eﬁ81ng a power

Cor poration reheated and m xed 6% aqueous  sol uti on of

hydr oxypr o I ey ¢ HPERE ) PY 475045 ﬁégagﬁr Bykaikespreparecq ) to
granul e of Corgpound £ zdhepsesstti ngrghandteoaf afameundns wasnsilzed
by using avgower ml] (manufactured bg 10Showa Kag';\ku Ki kai kosakusho
Co.) to obt'&ir a£3T 26 powder V5% t AR r BSuFPFnge§HzEd BoRdéF dopPowder

Conpaud A (BB @)navex e atedo cg psear sebliose sedkuarnAtlbseSelodium

42. 8 t t bt wd Th
i xed povdor Wl onbr e A ERE v it de Cufbab RGP Rt rRe oo Paat THokS
ki busui Seigakauishe Ltikgd byrasihg. a Tohandigshdpgdapunehwgs, ﬁommressed

f h t b h
wel ghing 190 . e 608 20% b Shal 5 ?%%%396?£S§?%§s§§mr AFERe
the for rrul atticon si%OVWISlmg Tabteusd Joaphe pabbbt (0190my) oGbt @lrle@dtrlen

Example 3, @, sugay é%P gjkgiﬁ{%'?é‘o “%nehsr g@{luwhg( %%%aie)

talc (340 a? gum ara and crocrystal I ne cellFul ose
g) was sprayed |rngEi lesmp%atyrp@ eoatF hgheganpaehingHeEoat er 20

Freund | ndustq ﬂdﬂyﬁ?bpyiﬁékﬂyﬁ&b??uiQoéét@B@6§ 59atbegygkh§ggn@ggﬁ%%ol

tablet, ther ebO\a/‘ obt ai ni ng a sugar - coat ed

product t efS&t%at Urf vidly aﬁﬁﬁs‘ﬂ%‘é{“t%l‘%‘{,d?o %5@: g?SOE%QﬁprEérSlC OdeR
pr epar ation mswrgap@rraﬂd;a@ppmlf@rfpctsgla@r mgbabikog) shawn sbialakl ey
% A tamﬁ? éﬂgéﬂr“ipe coating equipment (Dria coater 1200,
Powrex Corporation) so as to attain a coating of 15 mg per
tablet, thereby obtaining a film-coated tablet. At this
time, the product temperature was adjusted to 40°C to 50°C.
Similarly, a 25 mg tablet was prepared by controlling the
30 contents of Compound A and D-mannitol in the granules of

Compound A.



Exanple 3 (190 g), a sugar coating solution conprising ervthritol

(1105 g),

talc (340 q), gumarabic (170 g) and i Sm crocrystalline

cellulose (85 g) was sprayed by using a pan type coating equi pnent
(Hi coater 20, Freund industrial Co,,) 801% to attain, a coating of
170 ng per tablet, t:herebv obtaining a sugar-coated. tablet. At this
time, the product tenperature was adjusted to 35 Cto 55cC. [Table 51
Exanple 6 A. preparation was prepared according to the formnul ation
shown in Tabl@P&S Eonmpound. A (40000 gl, O- 10nannitol (19320 c) ,
m crocrvstallline cellulose (7600 g), |ight| enhydrcisiesd | I00CT mgi ablet
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lSSpr ayed t ()Isél(ag_ugll eaéé:%éi;%)él)él%l e—of QJIIIJUUII g O:l:l"l:ldcd
of Cormpound [A-(6 - b &Ker

VWEG60.1 (Bawrem Cor por at' on), Arehea % and n XBl o A b7

‘arER-aHN

38000, G0 TS
|

+ oL 11
Lliw 651 aith—€
20— was -ci zad - bv _usin | 2 mg
T IJIU VA J [l By S waw | ”] AIoT 1T LI |

( manuf act ur e@ct?\PlQﬁH\chl Kagaku Ki kai kosaku ht - 0" to o 3n! #'Si zed
powder. To tHeIresiy g§esirréd powder of CQohpourd A (65900 k€ added
croscar nel | o8 dgedivemo@Adme20Dil<csdlu (B@H06 ). ndigrmagnesi Uim 32 eag at e
(701,1 g) t oPobtyaithyaemiemed ypoaden.00The mi|xedpoawder was Tanprmssed
with a tabl eringniaahdnelkiARI US 36K, Ki ki gsulosSeisakushg A1txk .ng by
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formulation shown in Table 2. That is, Compound A (50 g),
D-mannitol (400 g), Microcrystalline cellulose (100 g),
croscarmellose sodium (Ac-Di-Sol) (30 g) and sodium
ascorbate (20 g) were put in a fluidized bed granulator
(LAB-1, Powrex Corporation), preheated and mixed. A 6%
aqueous solution of hydroxypropylcellulose (HPC-L) (333 gq)
was sprayed to prepare a granule of Compound A. The
resulting granule of Compound A was sized by using a power
mill (manufactured by Showa Kagaku Kikaikosakusho Co.) to
obtain a sized powder. Granulation and milling granule
were carried out twice, and to the resulting sized powder
of Compound A (1085 g) were added croscarmellose sodium
(Ac-Di-Sol) (58.5 g) and magnesium stearate (11.5 g) to
obtain a mixed powder. The mixed powder was compressed
with a tableting machine (Correct 19K, Kikusui Seisakusho
Ltd.) by using a round shaped punch (9.5 mm, planar shape:
two stage R (3.8-11)) to prepare tablets each weighing 330
mg.



Compound A

100.0 ng C-nannite
silicic acid

Amount of sugar coating of 100 ma 100.0 ng Anmount of
sugar coating of 90 ma 100.0 ng Anmount of sugar coating of 80 ny

48,3 ng 19,0 ng 0,6 ngy

10

18

M crocrystalline cellul ose
4- 48.3 ng 19,0 ng 0.6 myLl7 -4:,;4nmg 5.7 nmg 9.5 ny

Li ght anhydrous

[Table 2]
25 mg tablet

Compound A 25.0 mg
D-mannitol 200.0 mg
Sodium ascorbate 10.0 mg
Microcrystalline cellulose 50.0 mg
HPC-L 10.0 mg
Ac-Di-Sol 31.7 mg
Magnesium stearate 3.3 mg
Total 330.0 mg

Example 1

A preparation was prepared according to the

formulation shown in Table 3.
obtained in Control Example 2,

comprising erythritol (221 gqg),

To the tablet (330 qg)
a sugar coating solution

talc (68 g), gum arabic (34

g) and microcrystalline cellulose (17 g) was sprayed by

using a pan type coating equipment (Hicoater 20, Freund
Industrial Co., Ltd.) so as to attain a coating of 170 mg

per tablet, thereby obtaining a sugar-coated tablet. At

this time, the product temperature was adjusted to 35°C to

§5°Ces
[Table 3]
25 mg tablet

Compound A 25.0 mg
D-mannitol 205.0 mg
Sodium ascorbate 5.0 mg
Microcrystalline cellulose 50.0 mg
HPC-L 10.0 mg
Ac-Di-Sol 31.7 mg
Magnesium stearate 3.3 mg
Erythritol 110.5 mg
Microcrystalline cellulose 8.5 mg
Gum arabic 17.0 mg
Sterilized Talc 34.0 mg
Total 500.0 mg

Example 2

A preparation was prepared according to the

formulation shown in Table 4.

That is, Compound A (125 g),
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25

1,9 mginci 4.5m 9,0 ng 18,0 ng ng 1280,0 48 r
5,0 ng Sodium ascorbate HFC 14 Ac-Di - Sol

18

D-mannitol (1025 g), microcrystalline cellulose (250 g),
croscarmellose sodium (Ac-Di-Sol) (75 ¢g) and sodium
ascorbate (25 g) were put in a fluidized bed granulator
(MP-10, Powrex Corporation), preheated and mixed. A 6%
aqueous solution of hydroxypropylcellulose (HPC-L) (885 g)
was sprayed to prepare a granule of Compound A. The
resulting granule of Compound A was sized by using a power
mill (manufactured by Showa Kagaku Kikaikosakusho Co.) to
obtain a sized powder. To the resulting sized powder of
Compound A (1240 g) were added croscarmellose sodium (Ac-
Di-Sol) (66.8 g) and magnesium stearate (13.2 g) to obtain
a mixed powder. The mixed powder was compressed with a
tableting machine (Correct 19K, Kikusui Seisakusho Ltd.) by
using a round shaped punch (9.5 mm, surface shape: two
stage R (3.8-11)) to prepare tablets each weighing 330 mg.
To the resulting tablet (330 g), a sugar coating solution
comprising erythritol (221 g), talc (68 g), gum arabic (34
g) and microcrystalline cellulose (17 g) was sprayed by
using a pan type coating equipment (Hicoater 20, Freund
Industrial Co., Ltd.) so as to attain a coating of 170 mg
per tablet, thereby obtaining a sugar-coated tablet. At
this time, the product temperature was adjusted to 35°C to
55° Gl

[Table 4]
25 mg tablet

Compound A 25.0 mg
D-mannitol 200.0 mg
Sodium ascorbate 10.0 mg
Microcrystalline cellulose 50.0 mg
HPC-L 10.0 mg
Ac-Di-Sol 31.7 mg
Magnesium stearate 3.3 mg
Erythritol 110.5 mg
Microcrystalline cellulose 8.5 mg
Gum arabic 17.0 mg
Sterilized Talc 34.0 mg
Total 500.0 mg




,"/mg 9.5in 1.9 ng 52.0 rug 4.0 ng 8.0 ng 16.0 md- -i 270.0 ny
Magnesi um stearate Ervthritol Morocrystalline cellul ose GQum
arabic Sterilized Talc i Total 65,0 ng 5,0 ng "fIRlu., 20.0 ngy
290.0 ny Exanple 7 A preparation was pyepared according to the
15formul ati on shown in Table 7, That is, for a 100 ng tabl et,
Compound. A (2000 q), Cmannitol (966 g), Mcrocrystalline cellul ose
(380 g), light anhydrous silicic acid (12 g) and sodi um ascprbate
(100 g) werkxpuplen3a fluidized bed granul ator. (F.1D- 45S, Pow ex
Cpr peration), pr@gﬁgggg apd gb{se?i éz Anf¥o-agueous %Olgh’tl on of

hydr o- propyl cel ['ul ;{HPC- was spr prepare a.
granul e of ThapeERUSAZLTFRESK é§ Leilpgegr &ﬁulgéroflleélﬁp@@@d’dﬁo@@l%lacg-)c
was sized bycusi ng ? ) QWA sBHk Lim( g@%ﬁ:%ftw qésbxg Shwa Kagaku o

Ki kai kgsakusho o obtain a_sized er o] the resulting sized

powder 2o beﬁhae% psdigrangyahere Qad’é@'c?@é’é&xnﬂqr@éa%éﬁndm
(Ac-Di - Sol)ﬁaféﬁéaaeg) adldniRgAesi uMsst eanabes(3313tdbnt @fobtain a

m xed gran The m xe n S_conpres dvmthatablet n
nachlng (A Ciﬁ@ggﬁypropygcg5?ufosemQHPC -L 4%% was sprayed %
prepare a granule of Compound A. The resulting granule of

Compound A was sized by using a power mill (manufactured by

10 Showa Kagaku Kikaikosakusho Co.) to obtain a sized powder.
To the resulting sized powder of Compound A (803.7 g) were
added croscarmellose sodium (Ac-Di-Sol) (42.8 g) and

magnesium stearate (8.6 g) to obtain a mixed powder. The
mixed powder was compressed with a tableting machine

15 (Correct 19K, Kikusui Seisakusho Ltd.) by using a round
shaped punch (8.5 mm, surface shape: sugar-coated surface
(6.5 R)) to prepare tablets each weighing 190 mg.

Example 4

20 A preparation was prepared according to the
formulation shown in Table 5. To the tablet (190 g)
obtained in Example 3, a sugar coating solution comprising
erythritol (1105 g), talc (340 g), gum arabic (170 g) and
Microcrystalline cellulose (85 g) was sprayed by using a

25 pan type coating equipment (Hicoater 20, Freund Industrial
Co., Ltd.) so as to attain a coating of 100 mg per tablet,
thereby obtaining a sugar-coated tablet. At this time, the
product temperature was$ adjusted to 35°C to 55°C.

30 Example 5
A preparation was prepared according to the
formulation shown in Table 5. To the tablet obtained in
Example 3 (190 g), a sugar coating solution comprising
erythritol (1105 g), talc (340 g), gum arabic (170 g) and

35 microcrystalline cellulose (85 g) was sprayed by using a



1019K, Ki kusu

Sei sakusho Ltd.) by using a round shaped punch.

(8.5

mm to prepare tablets each weighing 190 ng. To the resulting tablet

(2850 g),

talc (450 ),

gum ar abl e.

a sugar coating solution conprising erythritol
(225 g) and m ca®crystalline cellul ose

(1462.5 q),

(112.5 g) was 15sprayed by using a pan type coating equipnment (Dria
caster 500, Powrex Corporation) so as to attain a coating of 100 ng

per tablet,

t her eby

obtai ning a sugar-coated tablet.

At

this tinme,
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so as 25to attain a coating of 8 ng per tablet,
| mcoated tablet,

he product

t enperature
prepared by
t he granul es

was adjusted to 40C to 50C
controlling the contents of

5 of Conpound A 30 Exanple 8

Shmotat|l 9f a 25
CoupaundoAt and
Afprepanat i on

A@ouableﬁ was
Dstaani tokting
s prepaned

accordi ng tochep dHWdﬂ# ation shown in Tableo/o dat 1s,|100.8 480 ny
tabl et, Com @u&gn/ﬁl(t%liuuu q), D-manni To1(d9320,0) , 48.3 mg.
35N|0rocry81ﬁlckw%ﬁy a3 Eé&i 12!; gty dm&yUIUUb fgrobhblbzb
acid (240 g ot ul(ljl ascotruat e (Zoov év'c‘fe put—n UI afzet
bed granul at & §?869§d rﬁﬁﬁ%éyﬂéﬁ?ﬁbratlog) BP eheat ed RaOnTded. A
6% aqueous $ on_of hvdr oxXypr nn\/l cel luiose (HD(‘. ] ) ( 38000was

sprayed to GEPEpAFe 38 cgrARice of CompoundSA0 The result|nglgidnul e of
Conmpound A 67330 g) was sized by using aSpéweg mill (nahufavoured by
Shows KagakuyAKi-kai-isasakusho Co.) to obtaj f.& sgzed powdep. 5Togt he
resul ting si megnpewder sefaGerpound A (660809aphgwere added.9 mg
croscarnelI05§y§9qthh(Ac D -Sol) T0(35Ipsg) papd magnesi umstegpate
(703 ) Lo RLELBA LK e L I T KEPRIeT e CRTRr fSser
with a table lllg nacntne—{AQUARIES 361K aUI Set-sakusho )Y
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190 ny. To EEGF&iljrlzleldnr ari:ghl et (66500 g I}-}glmar coa ng 94| ution
conprising eFgEREital (22750 g), talc (7 6@069 mgum ar ahp€0¢ 8509 g)

and n1crocrystalllne cel I ul ose’ (1750 g) was sprayed by using a pan
type coathg( ment (Dria coater 1200, Pow ex Corporation) so as
to attain a'coating of 100 ng per tablet, thereby obtaining a
90sugar - coat ed tkmpmﬂpaﬁati@mswasnpxepheepreduotduegpepathee was

ad] ust ed t%d¥%ﬁtékf%ﬁiﬁﬂEhﬂhfnr?éﬂlé By Scdab Bﬁbeﬂnet%b%b (00600

g), a filmcoating so ion conprising hydro I'cel’lI"dl ose
(1938 Q) , poinyettayl ehk? 3R §col , @r@555s2a9}1n¢|pa&ﬂu&p@eox7@@0(zmz,

light anhydrous silicic acid (240 g)
(2000 g) were put in a fluidized bed granulator (WSG-60,
Powrex Corporation), A 6% aqueous
(38000 g)

The resulting

and sodium ascorbate

preheated and mixed.
(HPC-L)
sprayed to prepare a granule of Compound A.
(67330 g)

(manufactured by Showa Kagaku Kikaikosakusho Co.)

solution of hydroxypropylcellulose was

15
granule of Compound A
mill
obtain a sized powder.
Compound A (65900 g)
Di-Sol) (3506 g)

a mixed powder.

was sized by using a power
to
To the resulting sized powder of

(Ac-

to obtain

were added croscarmellose sodium

(701.1 qg)

The mixed powder was compressed with a
(AQUARIUS 36K, Kikusui Seisakusho Ltd.)

20 and magnesium stearate

tableting machine



259) and yellow ferric oxide (5.552 g) was sprayed by using a pan
1200, Powr ex Corporation) 50 as

type coating

to attain a coating of 8 ng per tablet,
filmcoated tablet.

equi pnment (Dria coater

At this tine,

adjusted to 40C to 50C, 30Simlarly,

t hereby obtaining a
t he prartuct tenperature was

a 25 ng tablet was prepared by

controlling the contents of Conpound A andin the granules of Conpound
A, (Table Exarrpl e 9 A preparation was repar ed according to the

f ormul at i onPEhBRANENaTEBPEA8ShTREE Py N Chor(8a 528y toablrerPa rCorfgdutd: sA
(250 g), D-mmBh %@E?hﬁg§09§@dhkjm ageorhat ‘?cesu'l‘ﬂ@% £6hasear welds0se))
sodi um CM Di - Sol i 50 9) were put. in a fluidized bed granul at or (IfU
3s, Powr ex éBEBBr&PPBh?g BPeHEAPEdCARRTATLEE- CASH EdGFeduS 24018 i%n.

100f hydr oxyprepykeebl gb , stc@ 1prigRar e
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a ran e o0 oun resu I N ranul e Q was

Si ged y usFﬁg?‘éIBBﬁer(lﬁVg I( nHAGf SEF%V%&‘ BY 8RdNwE ragg@nk&ype coating
Ki ka' rosakusqﬁopmehﬁ Qbk&ancaaSbZegZDO\l\Uﬁbwr@s{alﬂldJr@blrQF&l@lﬂld mv\g/dhemgf
ranul e wer arri e an the r ultin | (0] er o
L o FE3EhiR0 Bt LALESaRT0el Bol NS L BBt B h bR e

(158.55 g) ’aaﬂdla‘agnessalmpi;Eeaaat Ea(<8ﬂ1 35fgrot obabtiai la a;ultylaxed:oated

gr anul e, d gran essed with,a tah ting e
( AQUARI US 3§?<m%<<€kns%? e| s %Pg ?rBduﬁtscl ﬁ'g errgghl e26’sﬁa &'uSted
punchl@¢9, 5 hq)35ontep515eCtabl ets each wei.cihin. 830 25 ng. For t he

resul ting tFrpg}gzi (éfOOsugar coating was carried out according to a

conventi ona r-ee_pol_l_suca«r_egal_u_n%_mm_aeh
(16-inch pan, Kikusui Seisakusho Ltd 1}“‘%‘@’%905 KA Hg Sol YHmewnt of
conprising talc (1026 g), granul ated.S&Ifar ; 1820Gt4da@ni um di| Gxidde (
g), gumarable2 g) and purified. wat &O%’@ﬂ.@gqt)f aaustingppowderting of
conprising tlalc (2631 g) and gum ar a\bl@o (163. 7 9)] Ehdna syr up 8%okat i on
conpri si ng gramploahed 2suqat (1620 g)| andl. puhid fi ed oEtEme (809,00 .9P 8P
as to attai npamal@Geatl ng of 300 m pesgtabhet, t[hey ebynpbtainigng &g
sugar - Microcrystalline 19.0 mg 19.0 mg 19.0 mg
cellulose
Light anhydrous 0.6 mg 0.6 mg 0.6 mg
silicic acid
Sodium ascorbate 5.0 mg 5.0 mg 5.0 mg
HPC-L 5.7 mg 5.7 mg 5.7 mg
Ac-Di-Sol 9.5 mg 9.5 mg 9.5 mg
Magnesium stearate 1.9 mg 1.9 mg 1.9 mg
Erythritol 65.0 mg 58.5 mg 52.0 mg
Microcrystalline 5.0 mg 4.5 mg 4.0 mg
cellulose
Gum arabic 10.0 mg 9.0 mg 8.0 mg
Sterilized Talc 20.0 mg 18.0 mg 16.0 mg
Total 290.0 mg 280.0 mg 270.0 mg
Example 7
A preparation was prepared according to the
15 formulation shown in Table 7. That is, for a 100 mg tablet,
Compound A (2000 g), D-mannitol (966 g), Microcrystalline
cellulose (380 g), light anhydrous silicic acid (12 g) and
sodium ascorbate (100 g) were put in a fluidized bed
granulator (FD-5S, Powrex Corporation), preheated and mixed.



coated tablet. [Table a] Evaluation Exanple 1 Evaluation on the
stability of the preparation -i,spared in Control. Exanple 2 and
Exanpl e | was per ormed by subdividing each preparation on a gl ass
petri dish, keeping the subdivided prepacations in a systemwth

hum dity adjusted to 33% RE at 40C. (relative. humdity 33% for 4
weeks, respectively, and neasuring the residual ratio and the rel ated
subst ance anount (deconposition product.). Table 9 shows a result of
eval uati on forP% e @bt |$edutefon hel 25y deP % abt @y bie Chwposind (APC-L)

Her el naf t er1 S41e SONIAN S oy LommoULif AN, the. 61 81 68 csibstances
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Extraction 0%9! \.’@.%tlngnler’%rtmcﬂolso(l-l%62 on 19?1_'[@/' g n# C’g: %&ﬁcgi“gﬁfc
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amoni um ageta 25sod ionl acet oni tri I e erature: around
25C Rel at ed "SubSPaRES £0TR&HT Siriepar &t cﬁst t%s‘%‘atalarhda 1902 hingfof 100

acetonitriimg ard 25pmdt OEh%ﬁH%yﬂﬂBﬁHEHldﬁna sugar-coated tablet. At

this time, the product temperature was adjusted to 35°C to
55°C. To the resulting sugar-coated tablet (1160 g), a

20 film coating solution comprising
hydroxypropylmethylcellulose (111.7 g), polyethylene glycol
6000 (32 g), titanium dioxide (16 g) and yellow ferric
oxide (0.32 g) was sprayed by using a pan type coating
equipment (Hicoater 30, Freund Industrial Co., Ltd.) so as

25 to attain a coating of 8 mg per tablet, thereby obtaining a
film-coated tablet. At this time, the product temperature
was adjusted to 40°C to 50°C. Similarly, a 25 mg tablet
was prepared by controlling the contents of Compound A and
D-mannitol in the granules of Compound A.

30
Example 8

A preparation was prepared according to the

formulation shown in Table 7. That is, for a 100 mg tablet,
Compound A (40000 g), D-mannitol (19320 g),

35 Microcrystalline cellulose (7600 g), light anhydrous



30acetate solution were added thereto. Then, the m xture was m xed

wi th shaking and subjected to ultrasonication. After the

ul trasoni cation, the reaction m xture was shaken vigorously, 125 M;

of abatonitriie was added thereto, and ths m xture was shaken.
vigorously. 5 nL of this suspension 35was taken and the extraction

sol vent was added thereto, to obtain 100 nmf.., of a solution,

Determ nation of the prepared solution was carried out with the

fol | owi ng nebsbeedentiéond?®i oh, and sodbwnrascpohasel veAP? @l xedre put
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10sol ution/acetonitrile (169) Oven tenperature; around
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of aldbluti WIM)erandlanagxm@ium het preyaeed780] ul i on wasacar ai edxedt
with the f g t ti r o]
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talc (7000 g), gum arabic (3500 g) and microcrystalline
cellulose (1750 g) was sprayed by using a pan type coating
equipment (Dria coater 1200, Powrex Corporation) so as to
attain a coating of 100 mg per tablet, thereby obtaining a

20 sugar-coated tablet. At this time, the product temperature
was adjusted to 35°C to 55°C. To the resulting sugar-
coated tablet (100600 g), a film coating solution
comprising hydroxypropylmethylcellulose (1938 g),
polyethylene glycol 6000 (555.2 g), Titanium dioxide (277.6

25 g) and yellow ferric oxide (5.552 g) was sprayed by using a
pan type coating equipment (Dria coater 1200, Powrex
Corporation) so as to attain a coating of 8 mg per tablet,
thereby obtaining a film-coated tablet. At this time, the
product temperature was adjusted to 40°C to 50°C.

30 Similarly, a 25 mg tablet was prepared by controlling the
contents of Compound A and D-mannitol in the granules of
Compound A.



100 nL of acetonitrile and 25 nL of a 10 mM ammoni um acethte sol ution
wer e added thereto. Then, the m xture was m xed with shaki nc and
subjected to ultrasonication. After The ultrasonication, the reaction
m xture was shaken vigorously, 125 nlL of Zcetonitrile was added
thereto, and the m xture was shaken. vigorously, 5 nL of this
suspensi on was taken and the extraction solvent was added thereto, to
obtain 100 { olution, Determ nation of the prepared sol ution
was carriedl b¥l%i{h the follow ng measurement 10conditi on-
Extraction $ol vent: m xed sol ution of 10 nM&anmpbirhi um aceflabemg
solution/acetonitriie (3 : 7) Measurenent |weakelength: 28FabilktCol um:
XTerra M5 018 cdpaursmzd, 6 nm x 150 nm 15( meif@cidr ed by 1801, $€in@o
Co., Ltd.) [p= —marPRRiJ1€ phase’ gradient of[ 79 Xed »ol Uli ogg 8f L0 NM

anmmmoni um ace a\ﬁl %Oﬁyﬁ%a(le%LEIé)éilJlé;Q \4 195) 1 QHI x'e JlgUlOUhll omof '

SR e e e A S ke
i ncrease of ﬁl@&llm @rsmr@ﬂt@r ance_amount i thd'%ore tabPef th

Control Exanplf€-2 was recognized. The fornetibi®f the 2Srdl| &Ped
subst ances (decdiposilti on product) was renet Kably suppredsédmby
obt ai ni ng t helasugarivooatted taedd et obt ai ned 110 EBxanpl e 1, 1whi ok
confirms inpEevementdin the stability. [ Tadd e9lmg Keepi hgsResindual
Total C ondifien aRd« hati R &l ated SUbSTances,y Eval uagi onpg

Gum arabic 10.0 mg 10.0 mg
Sterilized Talc 20.0 mg 20.0 mg
Hydroxypropylmethylcellulose | 5.584 mg 5.584 mg
Polyethylene glycol 6000 1.6 mg 1.6 mg
Titanium dioxide 0.8 mg 0.8 mg
Yellow ferric oxide 0.016 mg 0.016 mg
Total 298.0 mg 298.0 mg
Example 9

A preparation was prepared according to the
Gl formulation shown in Table 8. That is, for a 25 mg tablet,
Compound A (250 g), D-mannitol (2500 g), sodium ascorbate
(100 g) and croscarmellose sodium (Ac-Di-Sol) (150 g) were
put in a fluidized bed granulator (FD-3S, Powrex
Corporation), preheated and mixed. A 5% aqueous solution
10 of hydroxypropylcellulose (HPC-L) (2000 g) was sprayed to
prepare a granule of Compound A. The resulting granule of
Compound A was sized by using a power mill (manufactured by
Showa Kagaku Kikaikosakusho Co.) to obtain a sized powder.
Granulation and milling granule were carried out twice, and
15 to the resulting sized powder of Compound A (2945 g) were
added croscarmellose sodium (Ac-Di-Sol) (158.65 g) and
magnesium stearate (31.35 g) to obtain a mixed granule.
The mixed granule was compressed with a tableting machine
(AQUARIUS 36K, Kikusui Seisakusho Ltd.) by using a round
20 shaped punch (9.5 mm) to prepare tablets each weighing 330



time point Control Exanplelnitiation 100.0% 02% 2(core tablet)
Control Exanple )5242% 2(core tablet)RH 1 nonth Exanple 1
(sugar-coated tablet it at ion 100,0%"' 1.02% Exanple 1 40 C, 33%
98. 7% 1 (sugar-coated tablet) RH 1 nonth 25

mg. For the resulting tablet (1700 g), sugar-coating was
carried out according to a conventional method by means of
a three-roll sugar coating machine (l6-inch pan, Kikusui
Seisakusho Ltd.) using a kneading solution comprising talc
5 (1026 g), granulated sugar (1820 g), titanium dioxide (112
g), gum arabic (172.2 g) and purified water (910 g), a
dusting powder comprising talc (2631 g) and gum arabic
(53.7 g) and a syrup solution comprising granulated sugar

(1620 g) and purified water (809.7 g) so as to attain a

10 coating of 300 mg per tablet, thereby obtaining a sugar-
coated tablet.
[Table 8]
25 mg tablet
Compound A 25.0 mg
D-mannitol 250.0 mg
Sodium ascorbate 10.0 mg
HPC-L 10.0 mg
Ac-Di-Sol 16.7 mg
Magnesium stearate 3.3 mg
Granulated sugar 145.0 mg
Titanium dioxide 5.6 mg
Gum arabic 10.4 mg
Sterilized Talc 139.0 mg
Total 630.0 mg

Evaluation Example 1

15 Evaluation on the stability of the preparation
prepared in Control Example 2 and Example 1 was performed
by subdividing each preparation on a glass petri dish,
keeping the subdivided preparations in a system with
humidity adjusted to 33% RH at 40°C (relative humidity 33%)

20 for 4 weeks, respectively, and measuring the residual ratio
and the related substance amount (decomposition product).
Table 9 shows a result of evaluation on the stability of
the 25 mg tablet of Compound A. Hereinafter, the contents
of Compound A and the related substances were measured by a

25 HPLC method under the following conditions.



Eval uati on Exanple 2 Evaluation on the stabilitypreparation prepared
in Exanple 2 was perforned by subdividing each preparation on a gl ass
petri dish, keeping the subdivided preparations in a systemwth

hum dity adjusted to 33% RE at 25C (rel atd&e hum dity 33% for 2
weeks and 2 nonths, respectively, keeping themin a systemwth

hum dity adjusted to 33% RH at 40C (relative humdity 33% for 1
nmont h, respectively and neasuring the residual ratio and the rel ated
subst ance amount CPdERBRPOSERi BACBREAGEP)S T&BFe U6 %shEwe L& SreSuIFPmt

g\c/)al uat 1102 of themstabi bhtynebrhhe f@tgaagaai @El@ftibﬂeA_zlﬁl_a@g ato@téoﬁt of
npoun : aresylt, it _was confirr to e stahility as shown
o Mabre 10thSsBt T b Bh0PT KBRRF AR EBRGFt POR BHa™ Ry Rust on A

poi nt Resi duahor atimoadoetater ebatiedosuhst-ances tbxanpldee (Suegar-ccoat®etn,
t abl et‘gJ Initiation 100,0% 1. 13% Exag‘gl e, . 2.25 99.8% 1.24%
(sugar-coaté%et%bf%?fe W?@L§l§ggkgl shaking and subjected to

ultrasonication. After the ultrasonication, the reaction
mixture was shaken vigorously, 125 mL of acetonitrile was
added thereto, and the mixture was shaken vigorously. 5 mL
of this suspension was taken and the extraction solvent was

10 added thereto, to obtain 100 mL of a solution.
Determination of the prepared solution was carried out with
the following measurement condition.

Internal standard solution A: solution of 2-naphthyl
benzoate in acetonitrile (1 g—>25 g)

15 Internal standard solution B: a precise amount of 25
mL of the internal standard solution A was weighted, and
acetonitrile was added thereto to obtain a precise amount
of 100 mL of a solution.

Extraction Solvent: mixed solution of 10 mM ammonium

20 acetate solution/acetonitrile (7 : 3)

Measurement wavelength: 287 nm

Column: CHIRALCEL OJ-R 5 pm 4.6 mm x 150 mm
(manufactured by Daicel Chemical Industries, Ltd.)

Mobile phase: mixed solution of 10 mM ammonium acetate

25 solution/acetonitrile (9 : 16)

Oven temperature: around 25°C

Related substance 1l: Ten preparations were used, and
100 mL of acetonitrile and 25 mL of a 10 mM ammonium
30 acetate solution were added thereto. Then, the mixture was
mixed with shaking and subjected to ultrasonication. After
the ultrasonication, the reaction mixture was shaken
vigorously, 125 mL of acetonitrile was added thereto, and
the mixture was shaken vigorously. 5 mL of this suspension

35 was taken and the extraction solvent was added thereto, to



Exanple 2 C.: 0 1.31% (sugar-coated tablet) RH, 2 nonths Exanpl e 2
40C, 33% 100, 7% 1. 25% (sugar-coated tablet) RE, 1 ntpth Eval uati on
Exanbl e 3 Evaluation on the stability of the preparation prepared in
Exanpl e 4 and Exanple 5 was perforned by &ubdi vi di ng each preparation
in a container sealed with oxygen gas (oxygen gas concentration: 95%

or nore),
respecti vel

keepi ng the subdivi ded preparations at 40'0 for 2 weeks,

and surin the i, dual io and the 1Qrel ated
oot ance mbtars  ERSRELER: foropraaats) . DhsRet e inB ok oY Eopnared
of evaluatisal@ﬂibhewssabakriydobuth@lphepaeaﬁbmmowuhb ke sameurins of
sugar coatings,of ;190

10

15

20

25

30

35

Extraction Solvent: mixed solution of 10 mM ammonium
acetate solution/acetonitrile (7 : 3)

Measurement wavelength: 287 nm

Column: CHIRALCEL OJ-R 5 um 4.6 mm x 150 mm
(manufactured by Waters Co., Ltd.)

Mobile phase: mixed solution of 10 mM ammonium acetate
solution/acetonitrile (16 : 9)

Oven temperature: around 25°C

Related substance 2: Ten preparations were used, and
100 mL of acetonitrile and 25 mL of a 10 mM ammonium
acetate solution were added thereto. Then, the mixture was
mixed with shaking and subjected to ultrasonication. After
the ultrasonication, the reaction mixture was shaken
vigorously, 125 mL of acetonitrile was added thereto, and
the mixture was shaken vigorously. 5 mL of this suspension
was taken and the extraction solvent was added thereto, to
obtain 100 mL of a solution. Determination of the prepared
solution was carried out with the following measurement
condition.

Extraction solvent: mixed solution of 10 mM ammonium
acetate solution/acetonitrile (3 : 4)

Measurement wavelength: 287 nm

Column: CAPCELL PAK C18 MG 5 pum 4.6 mm x 150 mm
(manufactured by Shiseido Co., Ltd.)

Mobile phase: gradient of mixed solution of 10 mM
ammonium acetate solution/acetonitrile (50 : 1) and mixed
solution of acetonitrile/10 mM ammonium acetate solution
(9 : 1)

Oven temperature: around 25°C

Related substance 3: Ten preparations were used, and



and 170 ng for the 100 ng tabl et of Conmpound. A As a result, it was
confirnmed to have stability as shown in 15Table 11. 31. [Tableall
Keepi ng condition and Evaluation tinme point Residual ratio Total

rel ated. substances Exanple 4 (Amount Zf sugar coating: 100 na:
Initiation 100,0% 1, 78% Exanple 4 (Amount of

100 mL of acetonitrile and 25 mL of a 10 mM ammonium
acetate solution were added thereto. Then, the mixture was
mixed with shaking and subjected to ultrasonication. After
the ultrasonication, the reaction mixture was shaken

5 vigorously, 125 mL of acetonitrile was added thereto, and
the mixture was shaken vigorously. 5 mL of this suspension
was taken and the extraction solvent was added thereto, to
obtain 100 mL of a solution. Determination of the prepared
solution was carried out with the following measurement

10 condition.

Extraction Solvent: mixed solution of 10 mM ammonium
acetate solution/acetonitrile (3 : 7)

Measurement wavelength: 287 nm

Column: XTerra MS C18 3.5 pum 4.6 mm x 150 mm

15 (manufactured by Shiseido Co., Ltd.)

Mobile phase: gradient of mixed solution of 10 mM
ammonium acetate solution/acetonitrile (4 : 3) and mixed
solution of acetonitrile/10 mM ammonium acetate solution
(9 ¢+ 1)

20 Oven temperature: around 25°C

As a result, as shown in Table 9, a significant
increase of the related substance amount in the core tablet
of Control Example 2 was recognized. The formation of the

25 related substances (decomposition product) was remarkably
suppressed by obtaining the sugar-coated tablet obtained in

Example 1, which confirms improvement in the stability.



Oxygen
| Exanple 5

1, 80% Exanpl e 8)

10

15

sugar coating: 100 ng) substitution,

40C, 2 weeks 100, 4%
(Amount of sugar coating:170 ng Initiation 100, 0%

(Armount of Oxygen

29
[Table 9]
Keeping Residual Total
condition ratio related
and substances
Evaluation
time point
Control Example |[Initiation 100.0% 1.02%
2 (core tablet)
Control Example |40°C, 33% 98.5% 2.42%
2 (core tablet) RH, 1 month
Example 1 Initiation 100.0% 1.02%
(sugar-coated
tablet)
Example 1 40°C, 33% 98.7% 1.16%
(sugar-coated RH, 1 month
tablet)

Evaluation Example 2

Evaluation on the stability of the preparation
prepared in Example 2 was performed by subdividing each
preparation on a glass petri dish, keeping the subdivided
preparations in a system with humidity adjusted to 33% RH
at 25°C

respectively,

(relative humidity 33%) for 2 weeks and 2 months,
keeping them in a system with humidity
adjusted to 33% RH at 40°C for 1

month, respectively and measuring the residual ratio and

(relative humidity 33%)

the related substance amount (decomposition product).

Table 10 shows a result of evaluation of the stability of
the preparation of the 25 mg tablet of Compound A. 2As a
result, it was confirmed to have stability as shown in

Table 10.



sugar coating: 170 ma) substitution,

Eval uati on Exanple 4

pr eparati on,

anounts of sugar coating (anountcoating :380 ny,
and the 100 ng preparation prepared in Control

40C, 2 weeks BQd- 1, 74%

Eval uation on the stability of the
whi ch bwas prepared in Exanple 6 and had different

90 ng and 100 ne),
Exanple 1 was

performed by subdividing each preparation in a container sealed with

oxygen gas as concentration: 1095% or nore), keeping the
subdi vi ded E égﬁaﬂ ons at 40C for 4 weeks, respectively, and
measuring the residual ratio prdephagrel at edreghshance anpuotal
(deconposi tijon product). Tabl ecdgqshows a réesdkt cof eval uatieortem t he
stability off the preparation wyth the anounts of the sugarsgggkh&g%s
of 1580 ng, |90 ng and 100 ng fRL,the-10Q ng|tablot of Conpound. As
rﬁsult, it ras conflrned to haygmgtgg&hkty as shown. in Table 12. In
t he prepara 1 UI 1t-o1l I wheretn- 32 stgar—coating was
not Berglornﬁf ]é%;%kg%%e Ing$é§§8tﬁﬁ t he }gpapédusubstdgcg%annunt
(deconpositloqisL recogni zed. 'Table Exanple (Amount of
sugar Coatir algle \ Fyannl 6 (Amount __of sugar

Example 2 25°C, 33% 99%.8% 1.24%

(sugar-coated RH, 2 weeks

tablet)

Example 2 25°C, 33% 98.0% 1.31%

(sugar-coated RH, 2 months

tablet)

Example 2 40°C, 33% 100.7% 1.25%

(sugar-coated RH, 1 month

tablet)

Evaluation Example 3

Evaluation on the stability of the preparation

prepared in Example 4 and Example 5 was performed by

subdividing each preparation in a container sealed with

oxygen gas (oxygen gas concentration: 95% or more), keeping
the subdivided preparations at 40°C for 2 weeks,

respectively, and measuring the residual ratio and the

Table 11

shows the results of evaluation on the stability of the

10 related substance amount (decomposition product).
preparation with the amounts of sugar coatings of 100 mg
and 170 mg for the 100 mg tablet of Compound A.

result,

As a
it was confirmed to have stability as shown in

15 Table 11.



coating: 80 ny) Exanple 6 (Amount of sugar coating: 90 ny) Exanple 6
(Amount of sugar coating: 90 ng) Exanple 6 (Amount of sugar coati ng(
100 ng) Exanple 6 (Amount of sugar coating( 100 ng) Control Exanple
1 (filmcoated tablet) Control Exanple BIfilmcoated tablet)

Keepi ng condition 1Residual and Evaluationratio time point In Oxygen
substitution, 40C, 4 weeks 100. 0% oxygen substitution, 40C, 4 weeks
100 Oxygen subetiti_ 40C, 4 weeks nitiation Oxygen substitution, 40C,
4 weeks TotBtPLl¢ethted substances .01% 0 6%

Keeping condition . Total
andpEvgluation Res;dual related
; . ratioc
time point substances
Example 4
(Amount of
sugar Initiation 100.0% 1.78%
coating: 100
mg)
Example 4
(Amount of Oxygen
sugar substitution, 100.4% 1.77%
coating: 100 40°C, 2 weeks
mg)
Example 5
(Amount of
sugar Initiation 100.0% 1.80%
coating: 170
mg)
Example 5
(Amount of Oxygen
sugar substitution, 99.8% 1.74%
coating: 170 40°C, 2 weeks
mg)

Evaluation Example 4
Evaluation on the stability of the preparation, which
5 was prepared in Example 6 and had different amounts of
sugar coating (amount of coating: 80 mg, 90 mg and 100 mg),
and the 100 mg preparation prepared in Control Example 1
was performed by subdividing each preparation in a
container sealed with oxygen gas (oxygen gas concentration:
10 95% or more), keeping the subdivided preparations at 40°C
for 4 weeks, respectively, and measuring the residual ratio
and the related substance amount (decomposition product).
Table 12 shows a result of evaluation on the stability of
the preparation with the amounts of the sugar coatings of
15 80 mg, 90 mg and 100 mg for the 100 mg tablet of Compound A.
As a result, it was confirmed to have stability as shown in

Table 12. 1In the preparation of Control Example 1 wherein



1.01% 0, 98% 0. 93% 33 Eval uati on Exanpl e Eval uation on the stability
of the 25 ng reparation and the 100 ng preparation of Conppund A
prepared in Exanple 7 wherein filmcoating was carried out on the
sugar-coated | ayer, was perforned by subdiZvi di ng each preparation in
astoppering the vial, keeping the subdivided Preparations in a system
with humdity adjusted to 75% RH at 40C (relative humdity. 75% for
1 10nonth, respectively, and neasuring the residual ratio and the
rel ated sub3t@ Eecﬁ%h%‘ﬁ (yRcBRpoRFEf OR BFodBctFnaThpPéc13nERERES Sa 10
result of eviedustiope@nstibershabi binbynof (HBeoppepatabhopsoaficthe 23
ng tablet and the, 100tabl et of Conpound A As a result, the formation
of the rel at €8 %ubstAnces(deconpositi on product) was not recoan zed.
in any prepgfabionishich confirnms that they were stable as shown in

Table 1.3, [Tabl'e Exanple q@i@'& ExXanpl e, TEXaT &1 V@gp}{ﬂr ]
CO”Q't'On a q Eyaluatlon t'@ﬁl &gluatlgnna n'&%%ﬁbon lOOrg?atggnth
Resi dual ratio ; . .
time point substances

Example 6 Initiation 100.0% 1.01%

(Amount of

sugar

coating: 80

mg)

Example 6 Oxygen 98.4% 0.98%

(Amount of substitution,

sugar 40°C, 4 weeks

coating: 80

mg)

Example 6 Initiation 100.0% 1.01%

(Amount of

sugar

coating: 90

mg)

Example 6 Oxygen 96.5% 0.98%

(Amount of substitution,

sugar 40°C, 4 weeks

coating: 90

mg)

Example 6 Initiation 100.0% 1.01%

(Amount of

sugar

coating: 100

mg)

Example 6 Oxygen 98.4% 0.98%

(Amount of substitution,

sugar 40°C, 4 weeks

coating: 100

mg)

Control Initiation 100.0% 3.30%

Example 1

(film-coated

tablet)

Control Oxygen 91.8% 10.16%

Example 1 substitution,

(film-coated 40°C, 4 weeks

tablet)




100, 0% 100. 9% Total related substances 20Eval uati on Exanple 6
Eval uation on the stabilcthe 25 ma tabl of Conpound A and the 100 ng
tabl et of Conpound A prepared in Control Exanple |I was perfornmed by
subdi, vi di na each preparation on a glass J®tri dish, keeping the
subdi vi ded preparations in a. systemw th humdity adjusted to 33%
RH at 40C (relative humd.ty 33% )and a systemw th humdity.
adjusted to 75% RH at nonths( respective C (relative humdity 75% for
6 and nmeasuring the residual ratio and nonth and6é nonths). Table 14
shows a result10f+eyal gggmlgpeog the stability of the 25 ng tablet and
the 100 ng tablet of Conpound As is clear from Table 14, an

i ncrease of the E‘éf‘é‘ﬂ%ﬁlgﬁb@ﬂaﬁ@@ss*ﬁaélﬂ—ééé TAbE&el 25ERal gaePeration

Exanple 7 aﬂauameonoonmghpr@@@%twﬁ 2% cemgrxpgaar@t ;9 V\ﬁ@@@dt he 100
ng pregaratéon 0 repared. in 10 erein film

coating was ’é%lf‘]?i%d o‘gigeﬁ‘?l”ﬁ h@félﬂgﬁPaEbageHaPa%Frleﬁa@%ef’ﬁoﬁﬁ@d by
subdi vi di ngsegeh-psepad at & par nwasvpeakoria@apbpgshbalsuaﬁ!h\gl dedn

Cyat om wi £ IoFORE o £ L0l Bst el For AAVERER Kt SAOROTFPA: EOB. Hidiia: 48y oo
and a. syst@em v@mbldhmmtgradqmstiadnsmﬁﬁ% REsatmr el ahi vemhdaitgi ty
75% while 1he, vigh W8S;0080€0 40°C (relative humidity 75%) for 1
10 month, respectively, and measuring the residual ratio and
the related substance amount (decomposition product).
Table 13 shows a result of evaluation on the stability of
the preparations of the 25 mg tablet and the 100 mg tablet
of Compound A. As a result, the formation of the related
15 substances (decomposition product) was not recognized in
any preparation, which confirms that they were stable as
shown in Table 13.

[Table 13]
Keeping Residual Total
condition and | ratio related
Evaluation substances
time point

Example 7 (25 mg) Initiation 100.0% 1.14%

Example 7 (25 mg) 40°C, 1 month [100.2% 1.11%

Example 7 (100 mg) |Initiation 100.0% 1.53%

Example 7 (100 mg) |[40°C, 1 month |100.9% 1.41%

20 Evaluation Example 6

Evaluation on the stability of the 25 mg tablet of
Compound A and the 100 mg tablet of Compound A prepared in
Control Example 1 was performed by subdividing each
preparation on a glass petri dish, keeping the subdivided
25 pPreparations in a system with humidity adjusted to 33% RH
at 40°C (relative humidity 33%) and a system with humidity
adjusted to 75% RH at 40°C (relative humidity 75%) for 6
months, respectively, and measuring the residual ratio and

the content of an oxidative decomposition product (after 1



for 10 mths, respec:t:velLy, and neasuring the residual ratio and the
rel ated. s'bstance anopunt (deconposition product), As a. result, the
formation cf.kt.iated substances (deconposition product.) was not
recogni zed in any preparation, which conf3g4ns that they were stable
as shown. in [Table Exanp c¢c. Exanple Exanple Table ,5 .- 25 15. ny)

Eval uation tinme point, |lInifufion 40" C agent.10 nonth 40cC, RH 10
ctionths Residual ratio 1 ¢, 103,1 10 2 7 100 ' 98.5
month and after 6 months). Table 14 shows a result of

evaluation on the stability of the 25 mg tablet and the 100
mg tablet of Compound A. As is clear from Table 14, an

increase of the related substances was recognized.

.5} [Table 14)
Keeping Residual Total
condition ratio related
and substances
Evaluation
time point
Control Example 1 |Initiation 100.0% 1.77%
(25 mg)
Control Example 1 [40°C, 33% 95.8% 4.83%
(25 mg) RH, 1 month
Control Example 1|40°C, 33% 92.0 % 8.48%
(25 mg) RH, 6 months
Control Example 1 |40°C, 75% 98.5% 2.33%
(25 mg) RH, 1 month
Control Example 1 [40°C, 33% 92.0 % 8.48%
(25 mg) RH, 6 months
Control Example 1 |Initiation 100.0% 3.21%
(100 mgqg)
Control Example 1 |40°C, 33% 97.0% 6.13%
(100 mg) RH, 1 month
Control Example 1 |40°C, 33% 92.0 % 8.48%
(25 mg) RH, 6 months
Control Example 1 |40°C, 75% 99.5% 4.38%
(100 mg) RH, 1 month
Control Example 1 |40°C, 33% 92.0 % 8.48%
(25 mg) RH, 6 months

Evaluation Example 7
Evaluation on the stability of the 25 mg preparation
and the 100 mg preparation of Compound A prepared in
10 Example 7 wherein film coating was carried out on the
sugar-coated layer, was performed by subdividing each
preparation in a vial, keeping the subdivided preparations
in a system into which a drying agent was put at 40°C, a
system with humidity adjusted to 44% RH at 40°C (relative
15 humidity 44%) and a system with humidity adjusted to 75% RH
at 40°C (relative humidity 75%) while the vial was opened,



Total related tstances 1 7 L47 Exanple Exanrle Exanple Exanple
Example 7 / (100 O .Edg '+7 ng) 4,C, RH 10 nonths % 1.48% 14 1%
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for 10 months, respectively, and measuring the residual
ratio and the related substance amount (decomposition
product). As a result, the formation of the related

substances (decomposition product) was not recognized in

5 any preparation, which confirms that they were stable as
shown in Table 15.
[Table 15]
Evaluation Residual Total
time point ratio related
substances
Example 7 (25 mg) Initiation 100.0 % 1.46 %
Example 7 (25 mg) 40°c, 101.9 % 1.44 %
drying
agent, 10
months
Example 7 (25 mg) 40°C, 44% 103.1 % 1.47 %
RH, 10
months
Example 7 (25 mg) 40°C, 75% 102.7 % 1.48 %
RH, 10
months
Example 7 (100 mg) |Initiation 100.0 % 1.41 %
Example 7 (100 mg) |40°C, 98.3 % 1.41 %
drying
agent, 10
months
Example 7 (100 mg) |40°C, 44% 98.5 % 1.38 %
RH, 10
months
Example 7 (100 mg) |40°C, 75% 97.0 % 1.38 %
RH, 10
months

Evaluation Example 8

10 Elution of each 25 mg preparation of Compound A
prepared in Example 9 and Example 7 was compared. As a
result, the preparation of Example 7 was eluted
significantly faster compared to the preparation of Control
Example 3 as shown in Fig. 1.

18 Elution test condition: Japanese Pharmacopoeia paddle
method, 100 rpm, 37°C,
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; k?, drying agent, nonths 4 4 % RH, 1.0 nonths 40C, RH, 10
4 C. 1,38% Evaluation Exanple
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Elution test solution: 0.05 mol/L citric acid buffer
(pH 3.0) containing 0.3 mol/L of sodium lauryl sulfate, 900
mL

Industrial Applicability
According to the present invention, a preparation
wherein the oxidation of an active ingredient unstable to

oxygen 1is suppressed is provided.



El ution of each 25 ng prera ration of Conpound A prepared in Exanple
9 and Exanple 7 was conpared. As a result, the preparation of Exanple
7 was eluted significantly faster conpared to the preparation of
Control Exanple 3 as shown in Flo. 1. 7 Elution test condition:
Japanese Pharmacopoei a paddl e net hod, 106 rpm 3710, El ution
test solution: 0,05 nol/L citric acid buffer (pH 3.0) containing 0,3
nmol /L of sodiumlauryi sulfate, 900 m | 5industrial Applicability
According to tha present invention, a egﬁgﬁ?ation wherein the

oxi dation of an active ingradient unstable to oxygen is suppressed is
provi ded. 37 CLAIMS 1. A pharnmaceutical preparaticn which conprises a
portion containing an active ingredient unstable to oxygen conprised
of (R)-5, 6-di.net hoxyeZnb2eitd, 317 edaret il -wrich comprises a portion
(4- met hyl phenyl ) - 2, 3-di hydr o- 1- benzof uran-5-yi] isoindoline and a
sugar - coat edohayeh &N RIdH el )i ri4aaii i€ Ao £ LOIPri S eskRien
erythritol as a sugar-coating base material and (2) a binder

compri sed OLoRUPIARPIE (WSl diie HuRPrA o 4 S Co3 Skl L1 - -
sugar - coat ed. layer. The preparation according to claim1,

which further contai.ns a _sugar _as..the. sugar-coating base terial._ 15
3 The pr epar 4t TN QAR s TP A S e ol | Leat 80} 1
coat | ayer, wherein the sugar-coated layer is coated with the film
coat |ayer.and a @Pgﬂa’e-%ag:ﬁéir A KUY BT ol B aF WAL FhFepol
further 20 conyrdse", an antioxidant, 5. The preparation according

to claimil, cangrdised v waiytrigfol s sugengazoat et lagdratse P@Yerdal
40% of the total weight of the preparation, 38 The preparation
accordi ng tend dioh b hiheteat redijer isttghro £ catedatalyer, conéaehs the

bi nder of 1 to 50% (ww). 7, The preparation according to claim]l1,
which isoa pordhlet i BAJRIDGA I PHOMEINE- Fostear&pated
pharmaceuti cal preparation wherein the oxidation of an active

i ngredi ent conprised of (R)-5,6-dinmethoxy-2-12, 2,4, 627-pent anet hyl- 3-
10 (4-nethyl phenyl) -2, 3-di hydr o- 1- benzof uran-5-y1lisoindoline is

suppr essed, 2nhi cFhsomraEres tdoat i arrarpord i 'on ebaidi hi nghidbk Jerther

i ngredi ent oxidi zabl e by oxygen with a sugarcoated | ayer contai ning
(1) sugar amdhdrisuwga salgohds comprisgaytdoat ohgasaaesugaertaati ng
base materia

15 3. The preparation according to claim 1 which further
comprises a film coat layer, wherein the sugar-coated layer

is coated with the film coat layer.

4. The preparation according to claim 1, which further

20 comprises an antioxidant.

5l; The preparation according to claim 1, wherein the
weight of the sugar-coated layer is 20% to 40% of the total
weight of the preparation.

25



15 and (2) a binder conprised of gum arabic,

38

6. The preparation according to claim 1, wherein the

sugar-coated layer contains the binder of 1 to 50% (w/w).

Ws The preparation according to claim 1, which is a
5 tablet.
8. A method for producing a sugar-coated pharmaceutical

preparation wherein the oxidation of an active ingredient
comprised of (R)-5,6-dimethoxy-2-[2,2,4,6,7-pentamethyl-3-
10 (4-methylphenyl)-2,3-dihydro-1-benzofuran-5-yl]isoindoline
is suppressed, which comprises coating a portion containing
the active ingredient oxidizable by oxygen with a sugar-
coated layer containing (1) sugar and/or sugar alcohol
comprised of erythritol as a sugar-coating base material

15 and (2) a binder comprised of gum arabic.



