;e3e' “r' bbc,ijqg6 rTArAe$L15 May 2004 1 DESCRI PTI ON CELLULOSE POWNDER

TECHNI CAL FI ELD The present invention relates to cellg#géﬁugggﬂgr sui tabl e
as an excipient for conpression nolding in nedicinal, rndustria
applications. Mdre 5 particularly, the present invention relates to

cel lul ose suitable as an excipient for cofpression nolding that has
excellent fluidity and disintegrating properties while retaining good
conpressi on nol dability, when used ibEBEHIBTMNAN applications; and to an 10
exci pient conprising the cellul ose. BACKGROUND ART Tabletting of a drug has
advant ages such as hi gh producti vidBLIaN@SFapoWIaERIl i ng of the resulting
tablets during their transportation or upon their use. 15 Therefore, an
exci pient for conpression nolding needs to have sufficient noldability to

i mpart such hardness that the tablets are not worn away or destroyed during
their transportation or upon their use. Tablets used as nedicine are
required to be j in_drug content 20 per tablet in order to accurately
exhibit their e?$¢%§£§%LTﬁE?%gore, when m xed powder of a drug and an

exci pient for conpression nnlding is conpressed into the tablets, a uniform
amount of the powder shoul 4€HRFeSEBE \apveRbion patrbasi heocehdulipeeof a

tabl etti ng nachj C i.ngly, the excipient for conpression nolding
needs to have D%?ﬁg%fygﬁ%gﬁgg?l??ya%u?x%}gbegﬁfﬁPEi%ﬁ@P¥ﬁﬁﬁHPFym0k@%@@ver,
the tablets as i Chne: ul ve not_only 5 the operties described
above but al so gﬁgﬁﬁéﬁgalg?htg%ggtg%% %?ﬁﬁsgﬁl?gp?ﬂﬁ;lgﬁﬁ?%PF'th%??e

efficacy after gakiNnga1 Wip & of the rate of disiptegration, the
medi ci ne is dissol ved noréprgg?dﬂgf?%é ?g%%%?% l??uf%iagﬁstﬂ%t the transfer

of the nedi ci necdlDliTd£e b4 wDEaH Se NDE €4 a0k L; | £ipg.d . absor ption
of the medicine. Therefore, the excipient %ﬁfgﬁﬁp?%£s$%ﬂpﬁ§$%%%§ shoul d

have rapid di sinmldired i tiatprieperéyced I addi £10nai oy hdadi s ifyegnde fhyidity.
Many active ingredient materials cannot be 15 nolded by conpresSsion and
hence are tabl tarkbyidd ety mé tdiminexedgd endmd 08 s EOFPrRSBaon nol di ng.
In general, the |arger the anount of the excipient for conpression nolding
bl ended i nto tHFLitldfwt yharmaidedhier e diaradnessp i cd hiom s Uditd ngo tabl et s.
The 20 higher the conpression stress, the higher the strength of the

resul ting tabl &CIRI|P Aanne eld Whsedlslwifdsn. used as an exci pi ent for
conpression nolding fromthe viewoint of safety and the above-nenti oned
properties. 25 Wien an active ingredient and the |ike which are poor in

nol dability ar %ﬁ&i%ﬁﬁﬁg in the field of nedicine, an excessive
conpr essi on st?%%s ﬁ% a&ﬁﬁhably applied attain a practical tablet

hardness. 15 Mav 2004 %abletting of a drug has advantages such as

high productivity and easy handling of the resulting
tablets during their transportation or uﬁon their use.
15> Therefore, an excipient for compression molding needs
to have sufficient moldability to impart such hardness
that the tablets are not worn away or destroyed during
their transportation or upon their use. Tablets used
as medicine are required to be uniform in drug content
20 per tablet in order to accurately exhibit their
efficacy. Therefore, when mixed powder of a drug and
an excipient for compression molding is compressed into

the tablets, a uniform amount of the powder should be



The excessive conpression stress on a tabletting machi ne accel erates the
abrasi on of dies and punches, and the disintegration tlisnﬁagfzdé'@ resul ting
tablets is increased. For exanple, where an anount of 5

i ngredient, such as a drug, to be blended is large (i.e. where the starting
powder has a | arge specific volune) such _as a Chinese orthodox nedicine, is
bl ended, or where tablets are mniturized so that the tablets are taken

o e easily, Uhaduebliem, sihyas J Al asian Al deshysisl on ol e

tablets during their transportation, are cause e anoun

exci pi ent bl endedliys SO iRkaking |#d9 t&gnpfé?stid}ﬁﬁcg%gi'xg? glg‘%)é[g rdness

cannot be attained. Mreover, there is, for exanple, em t hat when
the 15 active iagrediotnion1q b 1urad 1% Malr Sany tduer 10 St 1 K Py P essure,
such as an enzyne, antibiotic or the li'ke, the active ingredient 1s

i nactivated byMoeabvgenendisd dmdlye ts rd Kink@ 1185 WHOWId Sdd&Kifo: RiEspur e
per se, it cannot be formulated into tablets because 20 its content s
decreased i # afthat pewperitd eat tdaistrda hprdacitceal thar diess.a ldhorder to sol ve
such problens, an excipient for conpression nolding is desired which has
sufficient fluddisiytasdadiicnnttdgreattiong apriolier tekhand thatshea mod fiathiddyt y

hi gher than before, which can inmpart 25 a sufficient tablet hardness even
when added in &L&REI Fakdpant , Weith mBarincy eswfef iodi drite trabiceto thatidniese-even
at a low strikin ressure. For cellulose powder used as an excipient for
15 Mav 2004 4 %EgitgPHe, thsnprddsiiag sl dasiscilvied diodienttagriatlishg Tor operty
and fluidity are desi.red ho. e satisfactorily hi%b at the sanme tine.
However, since"cC 845i & Fd&ﬁiF%@§ &g therstRer ofr i Mesicing | 5
di si nt egr atinng; p and fluidity.are contrary to each other, no

previ ous chluﬁggg %g&égrggth%ﬁa§a§l Vgﬁeﬁﬁﬁ&éﬂﬁlﬂPyeﬁi§' YPirtepn

excel l ent di si ptegpat j,ag;pLpRert flui diity. .l yl .ose howder _
crystalline cellul ose ané 10 po g%%%fgggrukgéeegg&%ﬂﬁeghf%ﬁbﬁﬁmiﬁ.Sused in

dicinal, foogigndmbngusyr i beatl TePrtleeatin (g
nedi ci na oogiandmbnduslr sabudRPhEGat iFaRS 4 &lsgg§%g§%§é3¥ggﬁ%¥ﬂﬁﬁﬁﬁo 375,

crystalline cellul ose having an average pol yneri

an apparent spefi 4861i¥0bHMecOhold8%it9 1§ QA4CHBLggaRd .2 15 particle size of
300 Eun or less. JP-B-56-2047 discloses crystalline Cellulose having an

average pol ynerization degngeaoti®@ tag2éfical aRRakeAl sSREeGIHIC peol unme of
1.6 to 3.1 cnm /g, a specific volune of 1.40 cm /g or nore, a content of
powder of 200-metfAed0b¥i gzemprempienofnd heBBewhgeandbaetarg ®yoblee@ese of
35 - 42. DE2921496 discloses that cellul ose powder having an average
polynerizationlﬂﬁgWéEhO@nlﬁ@ciElent for compression molding. In
general, the larger the amount of the excipient for
compression molding blended into the tablets, the
higher the hardness of the resulting tablets. The
20 higher the compression stress, the higher the strength
of the resulting tablets. Crystalline cellulose is
often used as an excipient for compression molding from
the viewpoint of safety and the above-mentioned
properties.
25 When an active ingredient and the like which
are poor in moldability are tabletted in the field of

medicine, an excessive compression stress is

unavoidably applied attain a practical tablet hardness.




produced by carrying out acid hydrolysis of a cellul ose material in the

formof flowable, non-fibrous and 25 water-insol uble gglﬂdg! %fowder to

adjust the solid content to 30 - 40 w% followed by rays at |40
- 150C. RU2050362 di scl oses a process in which in order to produce a stable
gel of powdered cell ul ose, 15 Mav 2004 5 powdered cellul ose having an

aver age polynerization degree of 400 or I%ss is obtained by i npregnating a

tarti teri-wal J N |.ul ose w t.h ' I j d id salt
ot uti o, and (RSh Ty Oy A G EHE S SPhr 1 et ar af oo TGN
OBt F or Rt I RS i LA YL S sAdaL e of 10

1,000 s-1 for 1 - 10 mnutes e Crys I'ne "cel T ul'oSes "an 0

cel |l ul oses congret el i:SG| i : r r r .
el &hb ﬁl%fin%%(}a!t’h}rhgéﬁé;éf tyel-2 espwg etsa x ee%% i

di sadvant ageous in 10 that the averag val ue o “m or

less after dryiiRgreale@apPacanteshgaild,i Grel Nk, %Lfrggbﬁ?f%{ %Btj}\g%vpi ng

specific volune are so snmall that the conpression no ity 1s

JP- A- 63- 26731 idiggelidses , cehldll @se spaudry, 1H MYigGL&ertaifhayer age
particle size (30 umor less) and a specific surface area of 1.3 nZ/ g or

nore. This cel ul.esewhewaethienvsalares nich@dwld owiatg Pricteimshecatse it is
produced through a grinding step: its noldability is insufficient because

t he average L/ Bod@umgal sachf apart iChlieesef criHouiv:omddssires sl l; its
fluidity is | ow because its particles are snmall and light; and its

di si nt egr at i ngPprBgedt y ors werg [tellsdcaws® imtiidppeiast sappiaty tdpeci fic
volume is too | ow. 25 JP-A-1-272643 discl oses cellul ose powder having a
speci fi ed crystaPleéenPreeltrlEds@ore ggsilya Fheosinopliags porsh Wit h a

di anet er 0500.1b~n1or nmore of 200 qor nore, and a _content of powder of

350- mesh si-Ze PISSHRY S&04e6toHChere Gf ¢bF dridts Driag thedn

di scl oses cell . having a_crystal, formof type |, a specific
surface area o?kgégﬁggggoﬁoﬁbrSF%aCPBF§F‘?&Pﬁﬁbqb@ &ﬁgﬁ?qMQQ1%Pcﬁaneter of
0.01 N.mor nogg-6f; I r n rage particle size of at
most 100 Vim Al th ﬁgﬁgt %%Eﬁgéeg_g %) %Ff“?é—“%%ﬁiygﬁlﬁ%%%&éﬁi s . these

cel lul ose powdgesirBgwevehp18tehdibhes@Ntahh@® be attained. More-

over, there is, for example, the problem that when the

15 active ingredient to be used is that sensitive to
striking pressure, such as an enzyme, antibiotic or the
like, the active ingredient is inactivated by heat
generation by striking pressure or striking pressure
per se, it cannot be formulated into tablets because

20 its content is decreased in an attempt to attain a
practical hardness. 1In order to solve such problems,
an excipient for compression molding is desired which
has sufficient fluidity and disintegrating property and
has a moldability higher than before, which can impart

25 a sufficient tablet hardness even when added in a small
amount, or impart a sufficient tablet hardness even at
a low striking pressure.

For cellulose powder used as an excipient for



t he cellul ose powder of the present invention as the L/D value of dried

powder is less than 2.0. In 10 addition, the ceIIuIOSf§B@£g§b§4are not

desi rabl e because the nitrogen specific surface area articles is
too large, so that their conduits are decreased during conpression
resulting in | ow disintegrating property. Mreover, the cellul ose 15
powders disclosed in the above referencest are obtai ned by hydrolysis
fol |l onwed by spr df%ﬂﬁé“J 5ﬂn an organjc solvent as a nediumfor a slurry

before drying. "These powders have Hot Putt¥o BrEdt e 2wk because the
expl 05 on- pr 00F B L dd L ey PRI o R e S

expl osi on- proo ructure and a System vent

and hence ent aiy;ig;Hhisgh gQst - A0 31 scloses c i ne cel | ul ose

obt ai ned by aci d%hyc?r ol ysi ssag%Pa{:ﬁk“% i g%ﬁ%a‘{jélr\s/e %%ec%%%%%%%g%n of a

cel lul osi ¢ mal eiglalan MNGh AP it WHAIDRAUEIdZAY qn, degr ee of 100 -
more,

375, an acetic acid retention of 280g or conpr essi on character istics
represent ed shy cKawaktielot' a% 19Ul r“@(’}ﬁra%{d‘ #18 a1 thp MY Q- anstants a
and b are 0.8S - 0.90 and O.OEIf@gil : respectiveﬁg, an apparé% specific

vol une of 4.0 <a@hOotilerg, nd gpeGiifdus WIUNE fe HAVCED /thHF HEN & a
specific surface area of less than 20 ne/g, substan Stially no particles

of 355 Nm or mbigh awddabidveyape spandhitlie i zec0efl 130t di20 M agraiheng
crystalline cellul ose powder disclosed in the above reference is described
as having an eR&ePeshty Bakaddaildétbyeen nol dability and disintegrating
property. The angle of 10 repose of the concretely disclosed crystalline
cel | ul ose powder of an ek&Apldokaypeydere Isauts tedlldmee dedtiwdarsairddbi | ity
and disintﬁgratin% roperﬁﬁ i.s measured and found to be nore than 55. The
fluidity of "t hP§¥ F??fﬂar:ﬁ' dlesr frgse BseRddmaws @mgs usRd M sat i sfactory.
pressure, the crystalline

Particularly %gingldﬁd ndgr adhL%gP%trLkin%

cel | ul ose di scloSed A t hd®8FofE & e 3dafBbe 1Giakd®n$ -hi gh har dness but
has the follow ng probl efss._sthe r, vapar, specific suyrface area of
particles after drying ig§s§ sﬁap%&?ﬁaF%fGlPﬁ§Sc5ﬁ§ﬁ hs ek %8 ng

tablets is decrgasad LA ggp_,g%gg} Eglgjﬁéi/r\gitz%%ri?#e%% Yool NG tabliets;-and in

the case of, for exanple, a propor tion of an active

i ngredi ent havhAgagphewnt! 4pakt¥iks vBighe bhe1caaf fiCigent Qfp2yarhai gn of
t he wei ght of the
15 particle size of 300 pum or less. JP-B-56-2047
discloses crystalline cellulose having an average
polymerization degree of 60 to 375, an apparent
specific volume of 1.6 to 3.1 cm’/g, a specific volume
of 1.40<nf/g or more, a content of powder of 200-mesh
20 size or more of 2 - 80 wt% and an angle of repose of 35
- 42°. DE2921496 discloses that cellulose powder
having an average polymerization degree of 150 is
produced by carrying out acid hydrolysis of a cellulose
material in the form of flowable, non-fibrous and
25 water-insoluble cellulose powder to adjust the solid
content to 30 - 40 wt%, folleowed by drying on trays at
140 - 150°C. RU2050362 discloses a process in which in

order to produce a stable gel of powdered cellulose,



2S resulting tablets is increased because of the low fluidity to affect the
uniformty of the content of a drug. In addition, JP_ﬁ%%i%%ﬁ%%;g di scl oses
15 Mav 2004 8 crystalline cellul ose having an average tion degree
of 100 - 375, a content of particles capable of passing through a 75-Etm

screen and renmaining on a 38-4imscreen of 70% or nore based on the total
wei ght of the 5 crystalline cellul ose, an average L/D (the ratio of the

a

' ist ' ' I f ticl f 2. . _Thi
et erense,  howdvai GRS HFoe eh e e e BabuBeet Sepbor
talli I i in. The. tallli | ] ul 10

Spoci {1 cal |y i S oaod iy Uh 15 LBTa o By BIeyi G PHECEFORE ST fe
|1 ul di scl i - A: 6- 316 - fluidit d
Gt corat | ng peonerTy MR SN MoLEIR PlatFLER b b 200
e TPorrcLE UredoneS A PIA0RSS P! MAMELIN AR P, 2dg LLNe for
nol di ng tabl ets which conprises depolynerizing purifie u]fp Y6 4 aver age

pol yneri zat in sdegrae OfinAl a6 by DIt reaifent sy A0 dysibs est { pg: the
depol yneri zati on product to nmechanical grinding treatnment until the

appar ent tappi rg sgpediific nedames 20 beoomas al. Slear 250 ¥/ goand t he
particle size becones such a value that 500 or nore of the particles pass

t hrough a 200- fedP0ser eemr The- ced Indoste powdrte disgsosediha this reference
i s disadvantageous in that its polynerization degree is so high it exhibits
25 fi brousness cetli@lppgsagad MOwddnesl ofelilsl pead i cdresrafe 75 discrosesds and
its apparent specific volune are too large, so that it is poor in

di si nt egr ati ng *fr GHESEy rAfEHandas + powRe f,acire hitsadreanppgeens tappi ng

15 Mav 200;L 9 %?le%i/fic volunme of this cellulose powder is small for its
apparent speci fé vdPEndvied s /P RIS 1y Rt Idekes ioF ath oM oIT t he

di sintegrati ng]_%rsc')sp%rf(t,)C of . tabl et s obtai ned by conpression. 5 As descri bed

above, no cel | UFdse 2powder Wavidig FERAGE SHAFLY G S %t i ng
property at theg i s oad .bal_ ance anmong t hem brgqen nown as
conventi onal ceP?%?%gtéc g% elrEr %@%Cg‘?fr%ecao éjﬁneha?sreg ﬁoor%leb%fat andtar 10
preparation sugb;asegaRW &S 1.1 r.anyles, to which a coating is
applied to i nprO\I/ng th stabi i tay 10;1%£ 15%2,‘[’1103\2. i ngredi ent, adjust the

rel ease rate of a drug, esk-a3t3972,310/4:idMYLeLNL rﬂ&l&é&%&c}&ﬁé or a

formof a matrix type granul ar preparation obtaine y 15 granulating a
m xture of 1& caaviing agertrtane avdiruGd @@ethen aVdiyothay d.ediad)s. Wen

t he granul ar

and a specific surface area of 1.3 m’/g or more. This
cellulose powder involves the following problems
because it is produced through a grinding step: its
moldability is insufficient because the average L/D

20 wvalue of particles of 75 um or less is small; its
fluidity is low because its particles are small and
light; and its disintegrating property is very low
because its apparent tapping specific volume is too
low,

25 JP-A-1-272643 discloses cellulose powder
having a specified crystal form (cellulose I type), a

porosity for pores with a diameter of 0.1 um or more of

20% or more, and a content of powder of 350-mesh size




preparation has a particle size of about 1 mmor less, it is made into
capsul es in nost cases fromthe view point of ease oflgg .iﬁb but it is
preferably nade 20 into tablets by conpression nDIding—UﬁgQLnrf%ure of the
granul ar preparation and an excipient, fromthe viewoint of cost and ease
of taking. However, when granul es having E coating film such as sustained
rel ease coated granules, bitter-taste-masked granules, 25 enteric coated

granul es or theokikerarert ghkebiefoby COFRLESSL@N4ouNANG o Ehe ol | ow ng
problem the coating filmis danaged by conpression stress and hence the

rate of dissol U&é@ﬂu@@ﬁerﬁbﬁéég_ havifgr gagedskd1 rbegMi4 1Qomoyt hy stomach
and intestines, so that the exhibition of anh expected drug efficacy is not

achi eved. In orggeci0igokuerhbbsapegbbenpot ﬁeﬁ%f oMb A8, MRt HOES) hayeuheen
di scl osed. JP-A-53-142520 di scl oses a net hod erein 5 crystalline

cel lul ose i s usefl. pdPed-61tR241d5anles6k08€S0a0MELROE rWABKEI BFChY St @W%e
cellulose is used in a proportion of approximtely 10 - 500 based on the
anount of tabl ets.mdPe A-8n86889adesatosparaintkehedzvherean eeyst abbi ne

cel lul ose having an average 10 particle size of 30 Eun or less and a

speci fic surfacktarealofiougs ey baveveerecdatisedlyIRign5m8284Pidisel oses a
nmet hod wherein crystalline cellul ose having a specific surface area of 20
n2/ g or nore andh@spofebiubesacperdera, wapohvehe toeabidfeumptofrpores
having a 15 diameter of 0.01 fun or nore is 0.3 cm/g or nore. JP-A

8- 104650 di scl 0see zehtthode vhereeh af nterorFgseall ingepELPBl 85ethavi ng an

I I zat | d f 150 - 220, t ifi I f
4.0 - 6.0 om 10 A aPphrent TE5Pi HGapECr Fi 6258l GHEDOP 974 M g 20 or
: pfi I th 20 n¥/ g, ti id
ot ot on of ) 2805 8T e PAE Rt unESSe BaPeREp oketr "S85 tRaT 6 Nbr e of | ess
retention rrior e, “d cont ent of Barere PofBre of Ies
30 - 120 Eun. Congrcosi Bh° char Bede e PRt R AReANE 0RPRE AT LTS ©

equati on wher eigh Hiec CONSI ANt So a1 8Pdle b 85t 0285¢ k990,801 Ps03re O- 10,
respectively, and such conpression nol di hg c%aracterlstlcs tﬁat a

cylindrical noldget poducdumid GolesessidR, MYsEdRInd1iar egwof 1 cn?
obt ai ned by conpressing 500 ng of the crystalline cellulose at 10 MPa for

10 seconds has @i dimacdgir £t Hig epgdpetrty | hemdieg6tipntpe dbamiggeof 10 kg or
nore (1DO N or nore in terns of a fracture strength 5 in Sl system of

units) and &S dimiwdegs adisnldsed of 100 slecondsebferbérsss aseuspdaiitbe
met hods di scl osed in JP-A-53-142520 and JP-A-61-221115, however, are
di sadvant ageouy mydil pebausel biwvedeoy ospranpdeysignuabhdabil pryanict he
solvent as a medium for a slurry before drying. These
powders have not been put to practical use because the
use of the organic solvent requires, for example, a
20 dryer having an explosion-proof structure and a system
for recovering the organic solvent and hence entails
high cost.
JP~-A-6-316535 discloses crystalline cellulose
obtained by acid hydrolysis or alkali oxidative
25 decomposition of a cellulosic material, which has an
average polymerization degree of 100 - 375, an acetic

acid retention of 280% or more, compression character-

istics represented by Kawakita’s equation wherein the



10 mcrocrystalline cellul ose, high conpression stress is unavoi dably
applied in order to attain a practical hardness, so tagggigﬁggﬁgage to the
coating filmcannot be sufficiently prevented. The ne adi sed in
JPA- 3-36089 is disadvantageous in that the mcrocrystal 15 line cellul ose
has a low fluidity and hence is apt to be separated and segregated from

granul es during the preparation of tabletd. The mcrocrystalline cellul ose
di sclosed in JP-A-5:32542 is di sadvantageous in that it is not practical

due to high costORRF3NTat Br PBHt Bs2EB S0Phe As&C0fngh %ofgani & -d8vent for
be appi od. forreaBEerbve Pe' B8 EBRAEFRT RROSTRLOPR G Sy e dl-de 5 §-Fow,
the 55 compr essiin i oot 4 DR 4 2L A6 B As e vl ose "
Crystarline col o obrt oTPrEReS APEHP0E B8R bl B8, B SB ettt he

resul t 15 &hvtgggyylgoipgrgggiggsofeggsd%%fbguhg ephgxdagkiﬁgggggéedients

for medicine are often used after being made 1nto fine partic , and have
such a low fluighiyidhatsiheyoareonot 1gasjvhy STEENPLossLeN1ARI ded by a
direct conpression nethod (a direct striking nethod). In particular, the

| arger the anour¢lbildde poviye dbgeedseat ihotnaedbeiraert@ckenadded, the
nore difficult the conpression nolding. The above JP-A-8-104650 descri bes
that the use ofdeserilgedboychavinyoardentelbenysbalbhne beklvakase, a
fluidiz ing agent_and a disintegrating agent for Chinese orthodox nedicine
powder or crudére¥daP bbierardsdi esnbagughiny updopyrty. beThabpegtiedoto a
di rect tablﬁétin met hod, and thus makes it fossible to Erqduce tabl ets 15
havi ng an eXtel ISt hnkee betebpt oy dabsFiegednardrsphtégerat i ng
property. However..in the casé where the content of an active iggredient

for medicine ha?ﬁ]}gdi]aoﬁ%vp% Yantti Yy, eXwrrhe i Bandhd| Fhft BastobehrRESe

ort hodox medi ci 0 r crude dru owder, is 20 increased in a
pharnacéuticallgﬁﬁgﬁﬁgﬁw%ﬁﬁa?+éhE¥i%ngt +Tl%t%?5%F%ﬂ9tﬂﬁ?p§E§Vi&?ent
fluidity cannot i . oyver, if the_.anount,of di si nt ating
agent is not su |cl?}e%lc?,fnf(ﬁefér\%gryat?%nm%lfed?g?%tge]%rati®Piea uéggégrease
of the rate of ok Saplditd.af o PRI o B NESALaGaL e L Nghad! gpt powder for
medi cine is poor in conpression noldability and cannot give a nol ded

product w ti®utsdihes Radid4ON of a2 @XLAP] $Nihed (6 PAMECLRQBPN Sﬁi&’ll[ﬂ. met hod
is generally adopted in 15 May 2004 13 which conpression noldability,

di si ntegrating sumipeinty mngs Sltd di tiye af By ASSLY B hye CBAIYEAYaO8E1 ds88ep Of
granul ating the active ingredient for nedicine together with an exci pi ent

by a wel | - knowimdtheoraldrae prebessncd and bdenitdhe 4esufhi hgrgnassliestare
conpressi on-nol ded. An extra-granul ation nethod is also often adopted as a
means for enhad@isnghenddffatinofptdiel el tilton witan expopi spécbfiaddi ng

t he excipient outside the granul es besides the excipient added inside the
granul es upon FRGHECRUGIHRF tHe Rt ey Ffter 5iRRMBP Héseposwalh that
crystallin%%cellulose avi ng, an average particle size of 30 wnor |ess and

a speci fic Sur fe EIEHIGF 18 e ¢ STl THkes 1baedecEraerdsts a
process or ol QPG islng specl (i€ Crystall e cel LUl oog. By g8 the
i 51t o0r ot on Y Star dIF RN © o & 51150 SUbl TR On Ta° dREPRACEL™
DI SCLOSURE OF EHEéﬂvgggmégqingredient having a low fluidity is high,
the coefficient of variation of the weight of the
25 resulting tablets is increased because of the low
fluidity to affect the uniformity of the content of a
drug.

In addition, JP-RA-11-152233 discloses



20 The present invention is intended to provide cellul ose powder having
various properties, i.e., noldability, fluidity and dasintegrating

property, at the same tinme with a good bal ance anong ernore, the
present invention is intended to provide the 25 follow ng tablets by

I ncorporating said cellulose powder into the tablets: tablets having high
har dness without the retardation of their8disintegration, 15 May 2004 14
especi al |y when nol ded_under a hi gh striking pressure; granule-containing
tabl ets havi ng FEE8taesinacEEbhudpsgr haullag, aandvesagedanayBsrigathien
coating filnms of the granules and having only a slight change in dru% S

rel easi ng propefeJrent cbhfresdiién Aordedeningft RBEELS1RAI ERPAPA CURILf or m
in their weight evepn when their drug content is high, and which have a good
bal ance bet weenPh3f HRe8ssNaAdIRi i APePafrEgepr 8pEr F§M2LR1RFeRNof REHR
situation described aboye

he 10 [ ly i [ d
and consequent | J-5tt%ed eao%ngﬁoﬂ?géf ggéd{Héegh§gieggiggéﬁg¥ﬁz§§e§¥ggate
|1 ul Lt hi Lfi d_f L1 ul .
ccl | ul ose powder, |0 bey LNLD, SRESLE! Cprangee 9nd LRuRdnCethl oge ponger
flurdily and ot eholggiati g.0r epoLh . niliBLoly; Lhe pAeseRt Laventiaq has
een acconpli shed. present Tnvention is as follows: (1) cellul'ose

powder having a@.@v§£aﬂ8r@9|yfﬁiézﬁéh89e98gﬁeﬁo%Evé?Q do#30nodn average L/D
(the 20 ratio of the maor axis to the mnor axis) value of particles of 75

Nmor |ess of 238scrfed, tRE @ﬂgiégsfp@épbgbeo$i%ﬁeoarggtaleQgViwn an
apparent specific volunme of 4.0 - 7.0 cnB/g, an apparent tapping specific

volume of 2.4 -cdlbutotégdiadlloasdangkeeoh.repnpsecel;sbal2dner ckessloc?) the
cel lul ose powder according to item (1), wherein the average pol ynerization
degree is 2B0 4&fecifiSalhy @i{B4145e(3yntbe del bbkaseegoitesiavdaydichg to
item (1) or (2), wherein the average pol ynerization degree is not a

| evel - of f pol ynerysaalbindegekbnledy dhectekkdl dseJPodér33668edhag t o any
5 one of itens (1) to (3), wherein the angle of repose is 54 or less; (5)
the cellul ose poveletenscof diagseofdnydohy ondi dépsnteyrading) preperévn t he
cel l ul ose powder. has, a specific_surface area of 85 nZ/% or nore as 10
measur ed by mat%?a@a5%$ %H%%F%%lbﬂ? cellulose of JP-A-5-316535 itself.

JP-A-50-19917 discloses a process for producing an

15 additive for molding tablets which comprises
depolymerizing purified pulp to an average polymeriza-
tion degree of 450 - 650 by pretreatment, and subject-
ing the depolymerization product to mechanical grinding
treatment until the apparent tapping specific volume

20 becomes 1.67 - 2.50 cm’/g and the particle size becomes
such a value that 50% or more of the particles pass
through a 200-mesh screen. The cellulose powder
disclosed in this reference is disadvantageous in that
its polymerization degree is so high it exhibits

25 fibrousness, the average L/D value of its particles of
75 um or less and its apparent specific volume are too
large, sc that it is poor in disintegrating property

and fluidity. The fact that the apparent tapping



(6) the cellul
a breaking | oa
powder at 20 MPa is 170 N or nore and the disintegra

tablets is 130
one of itens (
conpressi ng O.
| act ose at 80
tablets is 120
powder, conpri
cel l ul ose part
450, and b) th
5.5, by contro
cel lul osic mat
t hus obt ai ned
100C;, (9) the
wherein the av

10

15

20

25

ose powder according to any one of itenms (1) to (5), wherein

d of tablets obtained by conpressing 0.% E_lt of %b&g cel | ul ose

me of the
seconds or less; (7) the cellul ose powder according to any
1) to (6), wherein the breaking | oad of tablets obtained by
5 g of a mxture of equal &munts of the cellul ose powder and

s 1 0 N or re and t he d|5|nt atlon tje_of the
g’eclxgg S or g:l)}‘ eg]c]é'gsosf%rp%‘f cthghett utdse

| 1.ul di 25 t
?l?%gsp%%?%t?* FLEVTHE Bt VAR ATttt at'l}%”%so
/ St 3.0 16 -
Rk XO‘? e SRS st L Tl

ebiali nely N dﬁﬂ@gggﬁ&g step, and 5 ii) spray drying the
cel | ul ose g'sper5|on at an article tenperature | ower than

process fomspm@m&%ﬂdvé)swwqa %@rﬁa&@efo item (8),

erage pol ynerization degree is 230 -
having moldability, fluidity and dlslntegratlng

property at the same time with a good balance among
them has been known as conventional cellulose powder.
Medicine often has a form of a granular
preparation such as granules or fine granules, to which
a coating is applied to improve the stability of an
active ingredient, adjust the release rate of a drug,
mask a taste, or impart enteric properties; or a form
of a matrix type granular preparation obtained by
granulating a mixture of a coating agent and a drug
together with other ingredients. When the granular
preparation has a particle size of about 1 mm or less,
it is made into capsules in most cases from the view-
point of ease of handling, but it is preferably made
inte tablets by compression molding of a mixture of the
granular preparation and an excipient, from the
viewpoint of cost and ease of taking. However, when
granules having a coating film, such as sustained
release coated granules, bitter-taste-masked granules,
enteric coated granules or the like are tabletted by
compression, there is the following problem: the
coating film is damaged by compression stress and hence

the rate of dissolution and release is increased in



10 (10) the process for producing cellul ose powder according to item (8) or
(9), wherein the average polynerization degree is not .alslgﬁ\a/elz'dgg

pol ymeri zati on degree; (11) the process for producing 5 powder
according to any one of itens (8) to (10), wherein the drying step is a
step of spray drying at an article tenperature |ower than 100C (12)
cel l ul ose powder obtained by a produc tiod0process according to any one of
items (8) to (1$&8H59 (1%¥ an excipient conprising cellul ose powder

according to an of STYRAE! (AN t nE st nes; t 8fn Fh2E; thespxhibbtien

pr oduct containiqg cel lul ose ﬁqiger aggording_to any one of itens (1) to

(7) and the 25 iTerfT 1PPOTLeN @5eF pFEht Cac¥ol 8i Rt aciieked13) In(95ferhe
nol ded product cording to. the item (14), erein the nol ded product is

tabl ets containﬁ%ﬁ %%%V%rtQ&ﬁép%%?f%%’iE%?eggéL?g}ng BetiRds 2tede 1heen6)

t he nol ded prodygt I Ng-4.0, the 1 erein th | ded product
contains the ac#%ygﬁﬁ%%%gdigﬁ%g§ ?ﬁ %ﬁ%?%%05%§%ﬁg%?s3% nggga Wﬁ?5$1?17)

the mol ded produsty AGLOrHNGd 0L @IYsONes 3,084t heyblems, (14),1e (16),
wherein the nnlde&rproduct contains the ac$|ve |ngred|en%s% vul nerable to
conpressi on; discloses a method wherein crystalline cellulose is
used in a proportion of approximately 10 - 50% based on
the amount of tablets. JP-A-3-36089 discloses a method
wherein crystalline cellulose having an average
10 particle size of 30 um or less and a specific surface
area of 1.3 m’/g or more is used. JP-A-5-32542
discloses a method wherein crystalline cellulose having
a specific surface area of 20 m’/g or more and a porous
structure in which the total volume of pores having a
15 diameter of 0.01 pum or more is 0.3 cm’/g or more. JP-A-
8-104650 discloses a method wherein a microcrystalline
cellulose having an average polymerization degree of
150 - 220, an apparent specific volume of 4.0 - 6.0
cm’/g, an apparent tapping specific volume of 2.4 cm’/g
20 or more, a specific surface area of less than 20 r’/g,
an acetic acid retention of 280% or more, a content of
particles of 355 um or more of less than 5 wt%, a
particle size distribution with an average particle
size of 30 - 120 pum, compression characteristics
25 represented by Kawakita’s equation wherein the
constants a and b are 0.85 - 0.90 and 0.05 - 0.10,
respectively, and such compression molding character-

istics that a cylindrical molded product with a base



(18) the nol ded product according to the item (17), wherein the active

ingredients) is coated; 10 (19) the nol ded product accgf giROs6842ny one of
the itenms (14) to (181, wherein the nol ded product is‘Tapfggy“‘—

di sintegrable; and (20) the nol ded product according to any one of the
items (14) to (19), wherein the nolded product 15 contains a fluidizing
agent. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The present invention is

descri bed bel ow_i_n de%ail. The cel | ul ose powder according to the present 20
i nventi on shoul 7FAv@%ant &Fer 8GE2pBEYnBY| SaRPERSE4EReE08f MEs9 . thso,

f bl 200 - 4 f bl 30 - 450._ W th
B{)Fyﬁ;?i zgt i on &égggélﬁggﬁ%e%r?ilﬁ’alﬁer s Sl%élzt t1fe MR L ﬁnq ys%oar%/%arg% &l ose
wd [ desi ' fficient.. h . | [ 5 ti
oo e 1 o more fravthrs S M M e RO ET BB 25 F 0 ess

so that its fluipgh tgrand @igs .Tgto&ﬁrn%triehnguprt%q:%st Y e H:nadc%iljﬁreggsl%reed}%tél i o

det eri or at ed. 15 Mav 2004 en the average polyneri

230 - 450, the gal kul agatpewder hag AN a‘gx%f%“ogléti;ﬁt%ﬁrgwtiﬁdy AN AP

nol dability, disintegrating property an |"ui di us pre The

aver age pol ynerkzaohdki en deaisee {isS ffeef erably not a level -of f polyneriza
tion degree. When hydrolysis is carried out to the |level-off polynerization

degree, the L/ D value of paetmetesdss dilsahle <o ibe Jrow-bys-a Stdxd i
operation in a production process, so that the noldability is 10
undesirably det éPréréated21Thé,t aomeleayelaref dipaldmerbdazaioud degitea” used
herein nmeans a pol ynerization degree neasured by a viscosity nethod (a
copper et hyl encBPanilAe mét hbe) lamt eompyesclipsi sodambiidd touto furnder t he
followi ng conditions: 2.5N hydrochloric acid, 15 boiling tenperature, and
15 minutes. 1Pt TSCkABRMSERAL LG fed lEdpisEl odilghmavspirals siorhydrespzddé under
mld conditions its.reghon other than crystals perneable with an acid,

i .e., the so-calPRUCHIARIYsRRPLIRE RBgPsAeEs teeréseilieldy RdasdIif®er i zed, so

that the Cellu'ﬁgkgness, so that the damage to the coating film cannot

be sufficiently prevented. The method disclosed in JP-
A-3-36083 is disadvantageous in that the microcrystal-

15 line cellulose has a low fluidity and hence is apt to
be separated and segregated from granules during the
preparation of tablets. The microcrystalline cellulose
disclosed in JP-A-5-32542 is disadvantageous in that it
is not practical due to high cost which attributes to

20 the use of an organic solvent for the preparation
thereof. 1In the caée where high compression stress
cannot be applied, for example, the case where the
strength of granules is iow, the content of crystalline
cellulose should be increased in order to reduce the

25 compression stress. In such a case, the crystalline
cellulose disclosed in JP-A-~8-104650 is disadvantageous
in that the use of the crystalline cellulcose is

limited, as it makes the disintegration of the result-




20 material hydrolyzed has a definite average polynerization degree called
a level-of f polynerization degree (I NDUSTRI AL AND ENﬁkgEEﬁ%%&%%HENISTRY
Vol . 42, No. 3, p. 502-507 (1950)). After the pol yne gree reaches
the |l evel -of f polynerization degree, it does 25 not becone |ower than the

| evel -of f pol ynerization degree even if the hydrolysis tine is prol onged.
Therefore, when the pol ynerization degreé2is not |owered by hydrolysis of

dried cellul os 0 r, uynder 15 Mav 2004 19 the follow ng conditions:
2. 5N hydr ochl O?Llngg \gaﬁodl,el{ﬁoi\ﬁ% Cfle%é?‘éﬁrr e, and 15 nminutes, it can tell
that the polynerization ree reached.the | evel -off, pol yneri zation
degree. Wien the pol yner?'gag}foanchcgizfg% S H S § e %rﬁﬁe‘%h‘gll?%o%? ysis, it

can tell that ol i i - e has. not yet reached the |evel -off

pol ymeri zat i ongc?gcéaglee_. eaz%t) r;%eeﬁ?%;ﬁao% dler{g]é)oee%/lslh%ﬁ%ﬂbje&h‘?%’heﬁn%lhan t he

l evel -of f pol ynRRiezation Heghe6 1y rtﬁft kﬁqbéd}’%}?% about, 5 to about 300, nore
e e di

preferably about 10 to about 250. ence 1s | ess an 5, it
becones dif 5 culonptre seamiy-alo 1tdey D val; i ithin a
speci fic range, sgtthat t he nol dabinDiat ?ﬁ%ﬁd@égﬁfﬁﬁe%ﬁﬁt {eHd. When
the differencedisemr &tk Kilan mddhod)he fibrousness d.s, i1l easedbr i Qi ve
inferior disintegrating property and the fluidity, which is not” preferred.
In the cell ul osecpowderf ateorditiget dridgiediregemor Meritd oty dtda<cont ent of
particles capable of 20 remaining on a 250-wm screen is preferably 50 wo
or |less. Sinceapgdedcltés ofbrneodd fifiam 1250 Heu rcdngrm s iten se Istiruct urithavhen
granul ated, their presence in a proportion of nore than 50 wt$ undesirably
deteriorates tREONSI dADAry 04/$ 0t Ko sdirdibmtsedrhatti dreprumserasy . thkhe 25
content islgref rabl%pBO,m¢~ or less, nore preferably 10 wto or less, in
particul ar Y5 ®C9YET RS OnPRe Md FEPEFY Spartliieiee asldallsisahe ddiuigigse
powder of the present invention,should be 20 - 250 4tm 15 Mav 2004 20
When the aver ag8%paffitl 80 2¢ 4 S1PESIrafiRnedant e AdREsSve and

cohesi ve proper.ti .cellulos owder are increased, resulting in not
only diffPchtE%Eﬁéﬁg%gkgﬁﬁ%EFSOPQWﬁg% PEuiCERAR 39%§%£M§Qﬁﬁ¥%§3
article size | e 250, Fu . | ul gse powder_.i rated and
gegregat ed fro%ﬂﬁggagc'tf?'\t/lga%%grg i gﬁt,gnga%?‘%gt% '% eagtgﬁgeerﬁt Eﬁ%ﬁ%r W of the

resul ting pharfBegyl CahaCORREshLER e PRASSHIALLY Bbdd bt daeeased.

The average particle size is pref erabfLy 1 e cel'l ul ose

powder of Lhe paesagt ahn¥eakiloBntt Belanekage tivelnYaloue0fi 1nant iaglees of 75
~mor less should be 2.0 - 4.5, preferably 2.2 - 4.2. \Wen the average L!D

val ue of partidiesnobgratnyoprébekess | golvesert ham 2hQ dake phastd C
deformati on properties and the noldability are deteriorated, which is not

preferred. WiebhhehecatenbgeflLAD watieeofinpaetiehes folr fedddnner haedsig S
nore than 4.5, the fluidity and the disintegrating property are deterio 20
rated, which i3 hev BpéfebiedtyMowboebr ist hetmilidalied tty Candsseo be
deteriorated probably because the cellulose fiber attains fibrousness and
tends to have eF&RefexrBegieiye Po¥dagecyi erudgr evgr eoidesnplisyed as an 25
i ndi cation 8f the plastic deformati on properties of powder. The |ower the
val ue of theg aVRrhges§fefd prBREERACeHRACRLgRERPPRE thPRst thedsf dBmat i on

properties andscoppresgion, mpl ¢aRL! LLy0f Lhe powder, The highly
attained. Moreover, if the amount of a disintegrating
agent is not sufficient, the retardation of disinte-
gration and a decrease of the rate of dissclution
25 occur. Since an active ingredient powder for medicine
is poor in compression moldability and cannot give a
molded product without the addition of an excipient, a

granule compression method is generally adopted in



15 Mav 2004 21 nol dabl e excipient of the present invention preferably has
an average yield pressure of 35 MPa or | ess when 0.51% ﬂfa t%é powder is
conpressed to 10 MPa. When the average yield pressur han 35 MPa,
the 5 noldability is deteriorated, which is not preferred. The average
yield pressure is preferably, in particular, 30 MPa or |ess. The cellul ose
powder of the.present invention should haVe an apparent specific vol une of

4.0 - 7.0 10 cwmiah_Xwﬁﬁrgggisﬂpﬁafasaiﬁg@g;i§%¥9£EggFg§gh§;§gb ang- 0

cnm/g, the noldability Ts deteriorated. e ap I'fic vol une
is more than 7afqcplhgdit eagésaagﬁgéatbpgc9£99§§ggo§gﬁgtggegLufd'ty are

deteriorated, which is not preferred. Mreover; ity tends

to be deteriorgt&supaobag! ¥nbegarseet hgeebl vhesecti henjathai Regbithepusness
and tends to have el astic recovery. The apparent specific volunme is

preferably 4.ONitﬁ.5nC@&égpiéﬂtpﬁft&CHéBlrkﬂoan'wétooﬁnh%Q-p%@cggg,apparent
t appi ng specific volunme of the cellul ose powder of the present invention
shoul d be 2% 4 and. themitiye peehkthbyygPaduled. rentbgpresspantinolbad, 2.4 -
3.5 cnl/g. Even when the apparent specific volune is in a range of 4.0 -
7.0 cm /g, if Ahecxipparemnni2bat bppi mgtkpécifi elvol afieensatiepsetihan 2. 4
cm/g. the disintegrating property of tablets prepared fromthe cell ul ose
powder are undesiRabfgr denkznoirg cthdeehliset obfekbesaddetitonsofi dation

15 May 2004 22 .. .
excipient by adding the excipient outside the granules

besides the excipient added inside the granules upon

10 producing the granules. JP-B-5-38732 discloses a
crystalline cellulose having an average particle size
of 30 um or less and a specific surface area of 1.3 mi/g
or more. JP-A-8-104650 discloses a process for
tabletting, using specific crystalline cellulose, by

15 the granule compression method. These crystalline
celluloses, however, are disadvantageous in that when
compression stress is increased, the disintegration is

retarded and the rate of dissolution is decreased.

DISCLOSURE OF THE INVENTION

20 The present invention is intended to provide
cellulose powder having various properties, i.e.,
moldability, fluidity and disintegrating property, at
the same time with a good balance among them. Further-
more, the present invention is intended to provide the

25 following tablets by incorporating said cellulose
powder intec the tablets: tablets having high hardness

without the retardation of their disintegration,



The cel | ul ose powder of the present invention should have an angl e of

repose of 55 or |ess. Wen the angle of repose of thgsc? I :?Q@g powder is
nore than 55, its fluidity is remarkably deteriorated: ularly when

tabl ets are produced by blending a | arge anount of an active ingredient
with poor fluidity, the weight variation of the tablets becones remarkabl e
if the fluidity of the excipient for conptession nolding is |ow, so that

the tabl ets canngot 10 t CtIC use. .The angl.e of repose of the

cel l ul ose omdgﬁnglFﬁgy gﬁ? é%ﬂﬁ ?'SPéﬁbﬁgﬁ%ﬂc S /nor e

prefgraglypSS Eahﬁi%h Et grtlcula %2 ! l.ess.. The rn1"

repose” used hgreln Teans %nnéﬁéi %He €p 31ﬁ§é§ﬁﬁﬁjéﬁfoQé% (ﬂm?r t ester
nfd. by Hosok on rati fter ustl ter nt ent of

Ehe poméer to g?gnwh%% 5 g%|%b§8??§%kh%hl nof 13 %Fﬁ@ 3@ se

powder pr ef era?&xnmscamrmlm otk 8 o ol anﬁa@%w& ggapp' ng

density [g/cm apparent density 20 appar ent tappi ng density

[g/cnB]) insa ﬁﬁiébﬁhﬁgr@@gﬁer{@ew%%ﬁp%%%ﬁhg%§ﬂdﬁ'ﬁbﬁ%&geﬁﬁki%abﬁe%srange
of approximately 30 - 50~, nore preferably 30 7490, in particular, 30

47%. The ternswhappakeat uhagpirig ideRsictiy" w@AGhZ5 cvRRPHHRM NS Wruqused
herein mean the reciprocal nunbers of the apparent tapping specific vol une

and apparent spenik&nt wel nigh,r espechiivel vaveeh redderdiahcel e teelhul ose
powder of the present invention 15 May 2004 23 preferably has a specific
surface area ohag88naBigand doseénisgmreidsungegdrbpewatyer vapor adsorption. Wen
the specific surface area is less than 85 nZ/ g, an area for water
infiltration into particFaesviiswspdl lthanditeatéos dlescarient aboveondbiet s of
the tablets prepared fromthe cellul ose powder is small, to | ower

di si nt egr aELPnng%ﬁ%Ft yRBENEREST gBraest LuhiaNess inet oo &gk ceaseAl t hough

the upper limt_ of, the s ecific surface area i s not %_rtlcularly limted,
that of the cegPﬁPB ¥ su ceeded in controlling the physical

properties of cellulose powder to be within specific
ranges and found cellulose powder having an excellent
balance among various properties, i.e., moldability,

15 fluidity and disintegrating property, whereby the
present invention has been accomplished. The present
invention is as follows:

(1) cellulose powder having an average
polymerization degree of 150 - 450, an average L/D {the

20 ratio of the major axis to the minor axis) value of
particles of 75 mm or less of 2.0 — 4.5, an average
particle size of 20 - 250 um, an apparent specific
volume of 4.0 - 7.0 cm’/g, an apparent tapping specific
volume of 2.4 - 4.5 cm’/qg, and an angle of repose of 55°

25 or less;

(2) the cellulose powder according to item
(1}, wherein the average polymerization degree is 230 -

450;



10 powder before drying is about 200 ma/g as a neasure because specific

surface area is considered as a value which is decreeggqabxzebxlng The

cel l ul ose powder of the present invention preferably ific surface
area in a range of 15 0.5 - 4.0 n2/g as neasured by a nitrogen adsorption
met hod. When the specific surface area isless than 0.5 n¥/g, the

nol dability is deteriorated, which is not preferred. when the specific
surface area is nore tha@ 4.thaiXehlihes«isdwdegratdtsedpiopes t ycane

remar kably 20 . deteriorated, which is preferred. The specific surface area
is preferabl y(10. ®r (2)8 ntlegeinoriehpraferadd ypdl GuSrHzaign dbegnes he
nitrogen specific surface area is increased, spaces anong particles (i.e
condui ts) are225:ar usHedadura T pohymesssi o, orsodddrade t he di si ntegrating
property tend to be deteriorated. However, even if the nitrogen specific
surface area is high, astlorddiexscehulese qerdsperidordsngfbeeanyea is in a
definite range, 15 Mav 2004 24 the anount of the conduits can be

mai nt ai ned® t P Sferttaitfe det € of Bt i orhefeimethe g byrafi rePpFepksty, by
controlling the,meter vapor specific surface area at a definite value or
nore. A practital®phisiTal property 5 value indicating the noldability is

t he hardness of a nnldeﬂsproqgg e hi gher this hardness, the higher the
conpr essi on nDIdablllty %@%l%%ﬁ ?ﬁo%%ﬁ??d%%ﬁqulﬁGYcatlng t he
d|S|ntegrat| erty is he di nte atlon t.ime roduct. The
10°shor ter t M oT8 T ath o1 b (HACHeRE of 29 res it S e parifg

property. Th alance between the tabl et and di sinte ratlon tinme
of a nol ded g}%ductSPoeo%la]%lnce %@P%%%p?%%%l%ﬁ g? i% é’hr &95%i g pressure is

i mpor tant; 4 n practi ééi?%ﬁ“%?é¥”+ {hg& & #ﬁhdlSlntegratlng property are

general |y deteriorate an | rease o e hardness and that the
conpression at a high S@gyklfﬁb[%@i@ﬁﬁ@%é g@@yplg@€$fdpﬁgagée ny active

i ngredients for nedicine or the Iike have 1ow nol Ity e breaking

load in the digecds ontds diBMBEST (9f, aykyteNdra cgte ARIHgd1pEQdHEt Wi th a
di aneter of 1.13 cm obtai ned by conpre55|ng 0.5 g of the cellul ose powder

of the presenfabIwentimtaiie @b PpReohpredisgcONsisyi 6£ ptREcEabiynidée N or
nore, nore 25 preferably 1SO N or nore, in particular, 190 N or nore. The

di si nt egr at i growdere ta Z0INRa ohs | h7PuN eonahere adn@7€he adfbssategraresent) of
the cylindrical nolded product is preferably |30 seconds or |ess, nore

pref er 15 MayorR00dn® So abthye 124bkeconils DBO | essonds parilessbar, 100
seconds or less. The breaking load in the direction of dianeter of a
cylindrical nol ded prodiitt vihé eelilabeserpowddr 18ccordbngi hedaby
conpressing 0.5 g of a mxture of equal 5 anobunts of the cell ul ose powder
of the preser®n§ m¥enttesns ahl) | eet 68k, (Pheredn obke oot kangi Labteofr om DW
Corp.) at 80 MPa for 10 seconds is preferably 150 N or nore, nore
preferably 17@a¢@%ﬁsrﬁ9¥91¢%ﬂp%Yt?%%Pé?35&%@ W Brandf e mh§t6¢§|ﬁﬁegrat|on
time (a solutl e 10 water at isc is present) of th

cylindri cal ?ﬁ%ﬁﬁ&ﬁ ¢k E?%f%?%%P%OE?Opgﬁe%ﬁdéngr1F8§§SenﬁFe80
et T 250 o O e 1 o U, 8RR B S
tablets is 120 seconds or less;
(8) a process for producing cellulose
powder, comprising:
i} obtaining a cellulose dispersion
25 containing cellulose particles, wherein
a) an average polymerization degree is 150 -

450, and

b} the average L/D value in wet state is 3.0



15 with a dianeter of 0.8 cm obtained by conpressing 0.05 g of the
cel l ul ose powder of the present invention at 90 MPa f 36 gnds
preferably has adsorption characteristics represente&gggé&hE'gblIomﬁng
equation (1), after its inmmersion treatnment with acetonitrile 20 sol vent:
In[6e/ (8e-9)] = Kat (1) wherein Ka ? 0.Q2%00 nine, Be is the saturated water
vapor adsorption rate [~] of tablets at a relative humdity of 55% RH, and

A is the wat&rOvapor adsorption 25 rate [% of the tablets at a relative
hum dity of 55% RH and_a water vapor adsorption time of t [mn.]). The term

"i mrer si on t P¥afRBAE OhilER Yade Sorittiione s¢ainrdmy fipsae Her divdumdatisingmer si ng
the. 15 May 2004 26 _cylindrical nolded product in acetonitrile solvent for
48 hours to PePAENEEL FEILAHOSAG MathE 1adeBnilty id SURASBIRNt JFFR ent | y,
and drying tgedcylindrical nol ded product at 25C in a nitrogen streamuntil
the rel ative®b hum dity beconmes 0% RH. In the case where the occur rence of
noi sture absorption or .aqdsqQrption during. operations is conjectured, for
exanpl e, '?he case wher &'t hes’pf%iaﬁ’egrriytlf}gof htengzhé’(ﬁjé:?:itcﬁf'r(eg 46'3%1”3\/956[ he
cel | ul ose suyt | d.be _cl by vacuum dryi,ng w th heat.. .10 Wien the
FeaBe ARt YroGe” md e BRI AP T e ety

Ka value is an 0. m ne, the adsorp I’s sl ow,

so that the disintegratigQn ti t e 0 , i i S not
preferred. The effect é?qthgﬁgQ%§§%§ﬁ ?é%ﬂﬁ%ﬁﬁuéﬁﬁgz%ﬁggégﬁﬁﬁiIe sol vent
s conject ur 8dyasf aLaWe nk¢ oL ATAEIE) ON ekl d NS Addtipae powder
causes an increase of inter "particle hydrogen bonds and cru of

M cro- spacespbtonedeiS)k iloh RRiGireel 8% 2Mhen tfwecylindrical nol ded product
conpressed to have a high density is inmersed in acetonitrile, acetonitrile
enters thé mcro-spaceg12) (eordpirbeksisn A HrdRic iy a1 didws of the
interparticle hydrogen bonds to increase the dianeter of the conduits. That
is, it can bpowdecukateddinat twi titean (iBncraase qf wWiergitrgre of the
inner-particle mcro 25 spaces (conduits) in the cellul ose powder which
remai n i n tabversgef ped vivee icamioes siegmeet Hes acedt aniltasdle-cgff vent per neat es
the cellul ose powder nore easily to increase the dianeter of the conduits
to give hi ghBPLlYMETIREE12004ieTeRdt er vapor adsorption rate of the tablets.
It can al so be specul ated that since such tablets adsorb water rapidly,
their disintegration ti(d)inthé& erocessedegedromudicuicalialgaser linmt of
the Ka value is not 5 particularly limted, the Ka value is preferably

0. 0400 nitR- 1PEWIRES§CKOLEHEE Wi Bn onfc Pdaddedrs 1 ke vidlQe, the
disintegratio% tinme %%%ds tQ be reduced. The Ka value is preferably in a
range of 0.09187818. G460 WVAP9 F6F8 prefesdily &F GRXRY dXW4B0 4F BN 10 A
process for i.ng cel |l ul.ose powder of t resent invention needs to
conpri se: i)ng gﬁﬁi%&mgeggfpﬁﬁoggwﬁFsﬁgﬁgigﬁ“ﬁgﬁtaining cel | ul ose
particles wherein, a) ver | yneri zation .degrege.i s 150 450, and b)
t he average L/D val ue ﬁgz\ﬁftet C%ggitug%i% poyders abteingd by d §H9HY 2

e dverage L/l . ! o, Py contrellinga
solut! on-Sti EibRIpkOLER ! BRIHANYZIRY 2NN le GRAY OF)C Jmt@ryal or in

a subsequent step, and ii) spray-drying u

di spersiag at an articl@stemaer akis g lbowednpan sLORC A0 yhigs at ur al

cellulosic material referred to
powder according to any one of items (1) to (7) and

item (12);
(1l4) a molded product containing cellulose
powder according to any one of items (1) to (7) and the
25 item (12) or an excipient according to item (13);
(15) the molded product according to the

item (14), wherein the molded product is tablets

containing one or more active ingredients;




herein is a vegetable fibrous material derived froma natural materi al
containing cellul ose, such as wod, banboo, cotton, ram Bodae i ke and
is preferably a material having a crystalline struct ulose | 25
type. From the viewpoint of production yield, the natural cellulosic
material is preferably pulp obtained by purifying such natural materials
and preferably has an a-cellul ose content7of 85% or nore. 15 May 2004 28
Condi tions for obtaining the cellul ose dispersion having an average

pol yneri zati on degree of {(i%0 - 480 rarlsled @roskantplaecorating ngp dilte t he
hydrol ysis under mld conditions in a 0.1 - 4N aqueous hydro 5 chloric acid
sol ution at 201Xegocd! Pewehereiphdie meleEd mresivs tretcaytiading sthwydr ol yzed
to the | evel-off polynerizgﬁion degree, the L/ D value of particles is

liable to be d8EFédSedlayedienti(§d dperatita®antiore 9fr cflctiorpmsgass, so

that the noldability is %g qet éjorated, which is not preferred. Particles
in the cellul ose dispersi‘on’befbfe Mdlsth RroskistaBicrosing Heat 2Mawvae he

coreans in 2 raosis 1ERRrg TR A0 Pukndis g MR Pradicte: oved
t hrough JIS s (.S e | t state. .Since particles. in the
gellulgse dispgggﬁgaggrghgggﬁéég%egqgﬁ%#Egﬁgf)rg?&ﬂ%%ﬁ?%%1%9snnlI L/ D

val ue, ceIIqugngQ@gggOHaving a high noldability and good disintegrating
property can be obtai ned by keeping 20 the average L/D value of particles

before drying in a definite)range mfhg-averdgtck Rovdls ngf Rankicl es
before drying can be kept in the definite range by controllling a stirring

force in the hydenl yzi7ng wRaetiantde bktaveubsgguantnst@y als aosRes.fic 25
intensity. The stirring during the reaction or in the subsequent step

shortens cé&Dll ul ose fiber (1Whenthbemstlided pgodsctoactiogarious o hevaverage
L/ D val ue of 15 May 2004
of the items (14) to (18), wherein the molded product
is rapidly disintegrable; and
(20) the molded product according to any one
of the items (14) to (19), wherein the molded product

15 contains a fluidizing agent.

BEST MODE FOR CARRYING QUT THE INVENTION
The present invention is described below in
detail.
The cellulose powder according to the present
20 invention should have an average polymerization degree
of 150 - 450, preferably 200 - 450, more preferably 230
- 450. When the average polymerization degree is less
than 150, the moldability of the cellulose powder is
undesirably insufficient. When the average polymeriza-
25 tion degree is more than 450, the cellulose powder
shows remarkable fibrousness, so that its fluidity and

disintegrating property are undesirably detericrated.



29 particles is decreased, so that no sufficient noldability can be

attained. Therefore, the stirring force should be coakgﬁgkﬁgng that the

average L/ D value of particles beconmes 3.0 or nore. irring is 5
too mld, the fibrousness is enhanced, resulting in a |low noldability and
remar kably deteriorated disintegrating property. Therefore, the stirring
force is preferably maintained so that th® average L/ D value of particles
is not nore than 5.5. 10 The intensity of the stirring force can be

control | ed, foffh&Rafkpice avieF ageniodamatiicm tdfonP/ie¢ qreg rid S ') 4kl ue
obt ai ned by thg enpi rical equation (2) described bel ow. The P/V val ue,
however, is notl&nC8B4EIlase RemSSTc fizsy ainue svscdusd o tedaelderdndent on t he
15 size and sgggi of a agitatiqn vessel, the size and shape of an agitating
bl ade, the nu abfer aPpNGt fodsabifd tyuntlds ist egnatiing mrskes tvetaeid The
maxi mum val ue ga PV, in each ztep bef ore dryin%_ranges from0.01 to |0, 000,
and the |ower &nd Ophdr PP C8USE PBAYecARShe Z8edavammideedBynedtitzsol | i ng

t he nunmber af | uti.ons, .dependin n the kind of. the agi.tati on vesse
and the agi Pat ?%égbﬁégg?gl 25 BT FRPPLenfoEn St e o M EFRER T imit s
i ly d i i | f. PLV _obtaj i th
hgi Lt on vessst hsagts Bt o TRRL BIKBIYER DU s it St B SRt ing

bl ade with thelav@nag%fL{;Qwﬁ\_leﬁ&@zgﬁéieﬁr bkGhes Oftlhé5.19@ 62138 RP for

exanple, as follow P/V is adjusted so as’to fall within a range of 0.3 to

80 in the casepuheielbs s 115pMay 3004 308pyVa= @193 idd (PheFaQi3m P/ V is
adjusted so as to fall within a range of 0.01°to 5 in the case where Np =

2.2, V = 0.07 andadprofubbioangrBt¥sks adj uakedtse asibavhalilkwithin a
range of 1 to 10,000 in the case where Np 5 = 2.2, V=1 and g = 1. PV =
(Np x p x RO xuddpsVréR)ywHeternolNptéd) | $ha pewer “nerearodf i npeller, p
(kg/m) is the density of a liquid, n (rps) is the nunber of revolutions of
the agitating PPadeergzghjonsdeteeed dsadeheredh mbkenagiat abilgmekbliade, and V
(m) is the volune of the liquid. The cellul ose dispersion obtained by the
above procedur BlSRoBPAr B WEAEUFAEOLHoMBESBYSEYi ngthThe (RCoppbect ri ¢
conductivity) value of the, cellulose 15 dispersion before drying which has
been washed an%ggﬁﬁ?ﬁﬁgéﬂmiﬁep@FEH?Gétﬁ%ﬁ?rahyéFoﬂHélﬁe&éﬁréﬁdi§Uﬁreferably

200 oolem o L ggger R e b Gl berke. tone {hen 200 pelem e s,
lose, more prrerabty 100Peerkarse FadstS RLBREas Tngtine EhPrTIGBeE
ol vent may b oad e T ous ge  1ARgeE TP, BydB¥PREBCIHLER fpadn oroemie
conditions, its region other than crystals permeable
with an acid, i.e., the so-called noncrystalline region
is selectively depolymerized, so that the cellulosic
20 material hydrolyzed has a definite average polymeriza-
tion degree called a level-off pelymerization degree
(INDUSTRIAL AND ENGINEERING CHEMISTRY, Vcl. 42, No. 3,
p. 502-507 (1950)). After the polymerization degree
reaches the level-off polymerization degree, it does
25 not become lower than the level-off polymerization
degree even if the hydrolysis time is prolonged.

Therefore, when the polymerization degree is not

lowered by hydrolysis of dried cellulose powder under



25 the present invention. For obtaining cellul ose powder having a good

bal ance anong noldability, fluidity and diSintegra“'“ﬁ§égﬂﬁﬁéﬁ4 spr ay
drying is preferably conducted at an 15 Mav 2004 30/ T t enperature

| ower than | 00C. The term 15 Mav 2004 31 "article tenperature” used

herei n neans exhaust tenperature, not inlet tenperature, in the spray

drying. In the spray drying, aggregated ph®ticles in the cellul ose

di spersion after the reaction are consolidated by heat 5 shrinkage stress

appl i ed from alfb@i feddicwiad ¢opeliddmsist:i &d Sphdutsine didawni-aduai)d,and att ai n

a good fluidity, Furthernore, the aggregated particles attain good

di si ntegrating FP&E&Ptgy tﬁ@@&ﬁ@é”&ﬁ%@@l@gﬁﬁdﬂﬂg&i%nﬁ &wndalhlerkhathe

concentration o%hthe ﬁeIIuLos .10 dj spersion before the drying is
BCoPOreES T 1367e Opr &5 a0 TRaAEGd |té&.lew?gn"<%ﬁfe

preferably 25 wt _ : _ ( \

xcossi vel y agoPSgeted GaLERD PRETARY: ndlha Hnde LRlE Arerige LB ue of
| nor ased 0 g, U6 AT Bh R PURbTE 15 EvaH s Mind el e e Wber 11 mi
of the concentr gt ; el;Lbubase.di_spersion is _preferably 1 wt~

nore. \Wen the ?Eg\%e?@e??ﬁ’lgt@g?g idggsr%f%hg(r%slg\%ﬂto,yetr%hé:eﬁclﬁlieé’iett%ezéeivse\,f_og

deteriorated, wabehmksingtiBreheyred. Moreover, such a lower limt is not
desirable fromthe viewpoint of productivity because it raises the cost. As

conpared with the drying methpd1aseesdaRgoho dle R @38t d Beehtignd n whi ch
the spray drying is 25 conducted at an article tenperature |ower than 100C,

the nethods as tbksorihedlenelPofif6p316h3riand idn- Aeltl22233 eRHalb 1
cellul ose dispersion is heated at a tenperature of 100C or higher and then
subj ected t 40 aboway52004aB2uspBay, dmpireg pee férabmlgr wobgt A0 aoceboutose
dispersion is dried in the formof a thin filmw thout heating, are not
pref erabl e becad8€- hy#hegerhbodds famengeaggr égasedhpar 6i cli¢s bacentisr nl y
formed, so that the 5 disintegrating property is deteriorated in these

met hods. In the@éfﬁ%FHBHsFoc@PFEF@éetgﬁrLV@I@@luﬁ afsbartycdes &asibley

aggregated in the ﬁtate where_the particles are arranged aLon% t he
direction of th&Faj 3rSBRFEILGeharper heoLEhafalhe BPLEaPLLEYs H5ef ore 10

RN T L SR TR - L
OO oLttt S | | nak¥BYer o8 21 BESALALLYY; M OREELY B EhuidiLy cannot be
inferior disintegrating property and the fluidity,
which is not preferred.
In the cellulose powder according to the
present invention, the content of particles capable of
20 remaining on a 250-um screen is preferably 50 wt% or
less. Since particles of more than 250 um form a dense
structure when granulated, their presence in a propor-
tion of more than 50 wt% undesirably deteriorates the
moldability and the disintegrating property. The
25 content is preferably 30 wt% or less, more preferably
10 wt% or less, in particular, 5 wt% or less.

The average particle size of the cellulose

powder of the present invention should be 20 - 250 pm.



15 nol dability. Cellul ose powder having good fluidity and disintegrating
property in addition to good noldability can be obtah%ﬁﬁa db?y
controlling the L/D value of particles to be within a—spegg%rt—range bef ore
drying and conducting spray drying at an article tenperature 20 | ower than
| 00C. For controlling the L/D value of particles before drying to be wthin
a specific range, it is preferred to cardy out hydrolysis under conditions
where the average polynerization degree does not reach a |evel-off

pol ymeri zati on W%@@r 82 Fyermgfeertitiad calsdvee ilsn laod thitmm FOrunt,hehe
cel I ul ose powder _obtained by drumdrying or thin filmdrying, it is
essential to gPCPRESiveafisr Cohesdia MFoPeIdrids afo thel SalElam 33 i npart
desi rabl e powder physical . r%perties. However, when all particles are
ground, the ambOHECE! 2EEaltPETaRSE FaSyIgemst difbdy T tdidr ko t he

particles becopes |arge.probably because the surfaces of the 5 particles
becone non-denggng%dn%ng§§n§ T & éﬁbﬁiﬁ%ﬂ+Q¥°aawnﬁﬁy¥gﬂnﬁﬂﬂr%ﬁestatic

electricitycs - ferahl e b use,it al.so causes deteri.oration of the
Flui dity, outar  Phe SarrULSs i Boatar iy by S S 4T FFiiaTg as
| ong as the effec pLese i ntd i_S. nof. .l essened. ., A nethod in
whi ch a sIurryE%e%ggérgpgﬁnsﬁﬁsggp%%ghg%ﬁé?&gﬁhﬁﬁbFggﬁyﬁng§g554h§dyé

repl acenent of sa sgkye i | uer it r.gani YA i s not

desi rabl e because cagiFF§r3°?§%€§ gﬁl¥ﬁgh%?¥2%§?t?ﬁE 15 e&gglration of the
organi ¢ sol venphtbiraughtspacescapoRa thakt 1§l asides Wed RS HROMRAERI W th
water, so that the formation of Interparticle hydrogen~bonds Is suppressed.
Therefore, thedacteeged.spehkfl boesuybagargiedel $1izRCHIGATRG AQ@BYCROL O
deteriorate the 20 disintegrating property, which is not preferred. The
proportionl8f thé2@rgamnic sol vent added is 50 wt%or |ess, preferably 30
w%or less, in particular, 20 wt% or | ess, based on the weight of the
solvent in the slurry. EAPl &haeAeldiilaskapgedampoift the phresengani ¢ 25
solvent is not preferred because it requires | argescal e equi pnments such as
an expl osi on- ptBBEHF 9 ngtBGuRFREAT SR Daﬁaéq@iQ%eﬁﬁrﬁéﬁlﬁéc@ieﬁﬁngmthe
organi ¢ sol vent _and hence tail hi gh _cost . 15 May 2004 34 The loss in
wei ght on dryi R ?S§h§h88i$ gﬁsg'ﬁoﬁd r Sof PERESHRBIENE -Envert-iZon i s

f bl i .8 S. he | i i ght dryi i
ol e bl G EATER O BB, LTy e e one e OB n g 1
The exci pi egt i§£§r£§d1é95h€£§???}§ftPﬁ%uﬁgggtéé %eghgggiipd's'”tegrat'”g

agent, granul ation assistant, I'zrng age Me like in the

formul ation ofpggpéﬁﬁggg gﬂgrggéeﬂé}H?EgéggghgggﬁdégegﬁgEgﬁgh copResi tion

by a well-known nethod in nedicina strial appliéations. The

excipient is prefssabbyeaarexgi pi RREnf PheCOPRLESS! PNDNOLALRAY RAVIi Nng an
excel | ent bal ance anpbng conpression noldability, disintegrating property

and fluidity. dérThelenl ded7produst reteriedmbpehenghnsi.s, atpml ded product
containing the cellul ose powder of the present invention and obtai ned by
processi ng by fwhi&hownamet blodsdpsdpeeyyasehecpbedpbram airki dgrestiberi ng,
granul ation, conpression into tablets, particle size 20 regulation, drying,
etc. When %@edr¢%ﬁ®EdW%l©®s}Sth@t preferred. Moreover, the mold-
ability tends to be deteriorated probably because the
cellulose fiber attains fibrousness and tends to have
elastic recovery,
Average yileld pressure is employed as an
25 1indication of the plastic deformation properties of
powder. The lower the value of the average yield

pressure, the higher the plastic deformation properties

and compression moldability of the powder. The highly




nol ded product includes, for exanple, solid pharnmaceutical conpositions
such as tablets, powders, fine granules, granules, ex{ 55 a0td | S
capsul es, troches, cataplasnmas, etc. The nol ded producé—oéighe—present 25

i nvention includes not only nolded products used in nedicines but also

nol ded products used in foods (e. g. confectionery, health food, texture

i nprovers, and dietary fiber supplenentsil solid foundations, bath 15 Mav
2004 35 agents, animal drugs,. diagnostic drugs, agrochemcals, fertilizers,
cer ani cs catahﬁﬁiéggiQLeﬁ 1Rkentyfef cHenitbraeent henverbean ppoatierapiy¥er r ed
to herein contains the cellul ose powder of the_5_present inpnvention.

Al t hough the coite™ &V%W%M?ﬂr%&f%@%@ 3 %gtM%%r@Fch%ﬂthmted,

it should be 1 ~ or r.e. based, on the wei ght of the | ded product. When
the content is 1essd (Han M wRgWLSE i kT 2ty e%ﬁ?@i%%llg?%%%rtiggeEaF?%t be

inparted to th aﬂ?' e r . for_exanpl th ded_product is worn
away or destro;?de‘}d]n‘.Or e lgloegltcg |s§%$gef%? arﬁ?ggﬁ@\f%/og? %?é,t re preferably
5w$ or nore. Rurdhermore,; d ded dugt . Leferred. t i 0, may
freely contain, besides Eﬁé_cgﬁfu dée d%%gbﬁ£Q%§%f§%h§9%r §€§%§#%%éntion

ot her addi ti vesrrslcyas actyme d nor e end sis%ééﬁéf%%ngnagents, bi nder s,
fluidizing agents, |ubricarts, correctives, flavoring taterials, coloring

matters, sweetgnarsicelld,acd@MEss &t Cedd . Necessary. 20 The disintegrating
agents include, for exanple, celluloses such as sodi um croscarnel | ose,

carnel | ose, cal ci um car nefHeosss 1 a0 e wavdet | @S eché oysadsht t Liesht ion

hydr oxypropyl cellul ose, etc.; starches such as sodi um car boxynet hyl

starch, hydroxyghopyd 5 star cppatieas streechf i aheatuss ast£hi . €or n7 sd ar ch,

potato starch, partly pregel atinized starch, etc.; and crospovidone. The

bi nders i ndluden’f gr eWhapl EhesagprsestchreciSivayc2004 36 dssshithensugar,

gl ucose, lactose, fructose, etc.; sugar alcohols such as mannitol, xylitol

mal titol, erytHfri% ™ /gor bheorolapbilifyt de- delteBieorgsegsac®hen dde such as
5 l.ocust, bean gum a

gelatin, pullulan, carrageenan, ar, kanj ak nmannan,
xalnlt h?n gum taﬁ?é)ﬁrr‘?dltgtﬁ%ﬁ pect ﬁfl,ol]é-Htﬁl U éﬁ‘c\%%a‘i}?n gﬁﬁ Fﬁ’% igc,h t@tecd o I
cel | ul oses such,. rystalline ce ose, . pgwdered, cel | ul ose [ OXYpr opy
cel l ul ose, hyd:&ol%éﬁl%(?y 1 %Ipr@@q%yosa&d rﬁl%y{l%ﬁ&tw 5t %?E%/Fl%
starches such as gelat ini. ch te, etc.. synthetic

pol ymers such as t%g ’y((%J\P?Lr(#y plilsregiﬁsclt one esr:srteg{a'r bggo;alt\sﬁor\";ﬁr’potr@erre %i,gpol yvi nyl

alCOhO|)S’ﬂg(iabfyy{ﬂlﬁyﬂﬁyﬂﬂ%(ng?gggﬁ%ﬁﬁggbéﬁkﬁé&éﬁﬁ#@ﬁ%ﬁgéﬁ?292?8phate’

cal cium carbonate, synthetic 15 hydrota licate,

etc. The flui dicaiing lagentss Heiclatde ikdratiad wdd £omnach oxdes 4d avsilicic
anhydride, etc. The lubricants include magnesium stearate, calcium

stearate, stearlasaticd resiterase fatley apyaast eifeci20id al€luld Cis The
correctives include glutam c acid, fumaric acid, succinic acid, citric
aci d, sodi um ciptredteeraktlar t4arl e &citd,cmirly ciacpdrtasadnbi c 4aei &, esadi um
chloride, 1-nenthol, etc.
cm®/g.
20 The apparent tapping specific volume of the
cellulose powder of the present invention should be 2.4
- 4.5 cn’/g, preferably 2.4 - 4.0 cm’/g, in particular,
2.4 - 3.5 ¢cn’/g. Even when the apparent specific volume
is in a range of 4.0 - 7.0 cm’/g, if the apparent
25 tapping specific volume is less than 2.4 cm’/g, the
disintegrating property of tablets prepared from the

cellulose powder are undesirably detericrated because

of excessive consclidation.



The flavoring materials include orange, 25 vanilla, strawberry, yogurt,
menthol, oils (e. g. fennel oil, cinnanon oil, orangiggﬁelégd4and
peppermnt oil), green tea powder, etc. The coloring cl ude food
colors (e.g. food red No. 3, food yellow No. 5 and 15 Ma~2004_ 37 food
blue No. 1), copper chlorophyllin sodium titanium oxide, riboflavin, etc.
The sweeteners include aspartane, saccha2n, dipotassiumglycylrrhizinate,
stevia, maltose, maltitol, thick malt syrup, powdered 5 sweet hydrangea

| eaf, etc. The surfactanthei gelldud opkodpohdeirpiods thgl ypeesiemtf dirtaenddiooh
esters, polyethylene glycol fatty acid esters, sorbitan fatty acid esters,
polyoxyethylenégPUHngéﬁénaﬂeénS st @f &eposet ©f T adt ilessi-ngiiddinent
referred to herein 10_incl udes pharnmaceutically active ingredients,
agrocheni cal i hgFeBRehEsOLi REPadRefRts ther crddtiloseepovdedr ddi @oe for feed,

ingredients for, food,.ingredients.for cosnetic, coloring matters, flavoring
materi al s, neté?g? ggranggg,figﬁ§F§§t§? LEPPEERRAYs degec iorai®dmmy 15 be in

f h t al il, | uti t i,ke. .Th ti
ot cdi ont  Bay S5 ERate5bit YA RoF 2o seammPEodtE s Bt PETSIh S0l Ut on
d I I .t . te. F le, th
e ol PG BB OB ok Bl L LB B AR 1P e
as antipyreti ceanalgey CtﬁthQFl}HQ! %'Bﬁrciﬁtig}ﬁpﬁ?t ‘tﬁes%gﬁtl'e\é%% 3 GeRI ness
inhibitors, dinics, infant anal gesics, stonmachics, antacrds, &lgestlves,

car di otoni cs, gekgekinlealthyhbITeay (BYRY! BESIUE dLlgsoa? ¥azodilators,
diuretics, antiulcer drugs, drugs for controlling intestinal function,

t herapeuti c drugspfexsDsh eapPDAOAGSisaNblvi UssI ¥RaEXREE! @E8NLSs cannot
antasthmatics, antibacterials, drugs for pollakiurea, tonics, vitamn 15
Mav 2004 380prlepapati omspretticdheusent emheobnthe 8¢t repokrgbEdi@at S) in

t he nol ded product of the present invention is 0.01 to 99 w % based on the
wei ght of the @a®lbetope cpiereder whéntbet heesententvehttibe ast pre fiemgbagi ent s)
is less than 0.01 wo, no sufficient drug efficacy can be expected. Wen

t he content is5ﬁDr%rth%%599mQE$,P¥ﬁ§669hﬂén536f0rhéeeﬁei@hent i's not
sufficient, so that satisfacfory physical properties cannot be inparted;
for exanple, i@a¥%%c%%§ﬂed5%roﬂﬁc£6ﬁ§-moTheaﬁaymoPaaﬁé?r@ﬁeﬁﬁpvﬁéﬁ t he
cel l ul ose powder of the, present invention iis used in the case where the

content of the aciReFFHYrBe Rt Y #RILReCfof 8RASHr BAASHIRPE RYgR, it is
iall d it h f | 5th | | ow
Sdvant agest S QARSI REE AR EL, o0 BoroRtup, T ByOi CREHPTALCBNAr at i ng t he
Janag g . ! vy el »
educt on of (herShiESHi ] e Bl PLIRaRL bE! PR ERR  tchande

m niaturizatiog, of, ghe mal d ;9;pg@@ﬂCﬁigﬁnﬁlags%gggfEﬁeogeWEBEOQE the

resulting tablets is | ow and their powdering an akage during packing

into bottles apslvdsanspordaihop hes ”&&h}?ﬁéssﬂﬂﬁlﬁﬁiﬂ ?%?S%DQW_@G& of the
present invention is advantageous when the content” of the active 25

i ngredients) ia@atentortamsing pdeherabl yglont $ cpgErent dddditpre
preferably 30 wt~ or nore, in particular, 50 wt$ or nore.
20 [g/cm’l) / apparent tapping density [g/cn®]) in a
specific range. The compressibility is preferably in a
range of approximately 30 - 50%, more preferably 30 -
49%, in particular, 30 - 47%.
The terms “apparent tapping density” and
25 TMapparent density” used herein mean the reciprocal
numbers of the apparent tapping specific volume and

apparent specific volume, respectively, defined herein.

The cellulose powder of the present invention



Since the cellul ose powder of the present 15 May 2004 39 invention has an
excel l ent conpression noldability, it can be nol ded m@£§%§§i£E$4 bl endi ng
anount thereof or a | ow conpressive force and hence i abl e for
tabletting the active ingredient(s). The cellul ose 5 powder of the present
invention enables the tabletting of a pharmaceutically active ingredient
with poor noldability, the mniaturizati @3 of |large tablets of a Chinese
ort hodox nedicine, crude drug, cold renmedy, vitam n preparation or the
like, and the prPepbrBabby b2S18 speeabial SnaprapyaserubtesPanf g 9T

granul e-containing tablets, or the like. The tablets referred to herein are
nol ded product s"¢oht 2F MEgSERed clY | R bsE penaer 28F°FrRELpPeseliberniBAt i on

and optionally other additiées and obtai?ed 15 by any QI a direct
tabl etting met hRECHEHT amef B2 CONPF R s ®nifief hBRA2AnH ol %t ral gHeiful B85 on

t hod. Tabl et bt ai . dj t. [ tall f bl e.
The ool | ul 056 pOVEE DY he b LaBnt FRVERLT UAL98 & B8R0d: APfyReRce ~ ©
h 38nt ™ AV 25peci arh
ol aabi 11 Ly, betast o Tref oviRehGecF EFL cRahaPEY PRABaEBLPEal bR nio

tabl ets can be @@qfﬁfgggg$0@&e§ Dgggmg%&érkggl§ﬁ§§igﬁgéﬁ%%gggEiﬂgcelerating

the retardation of 25 di sintegration. rty is”l ow or not

can be determ neebhyy e, hagglnessy ob e § abliet s obtahpgedpbyralackng 0.5 g of
t he pharnmaceutically active ingredient in a die (manufactured by Ki kusu

Sei sakusho 1Mo 2@04cHO Wpser frOm b Ering SHYK-2:3r andreespressi ng the
active ingredient with a flat punch and a base area of 1 cnez (nmanufactured

by Ki kusui Sei siakusdto pdxtidubar bt eihbateSUKERaB) oBnthe tbelplessure
beconmes 100 MPa (a static 5 conpressing nmachi ne such as PCM | A manuf act ur ed
by Ai koh Entff neervwary Cuefote¢ dirysnases ainout h20¢ompifesss on medsunes
approximately 20 - 30 cnmimn). The cellul ose powder of the present
invention is edjrReide yWrEdbei¢ velyfagedand@nl s heonabieredapdnasgadiet he 10
pharmaceutically active ingredient is |less than 100 N, preferably | ess than
50 N, nmore pref®Hdht vi§ e2CERFeA 0PN ¢80k a drug i ncl udes phenacetin
acet am nophen, ethenzam de, etc wagn the cell ul ose powder of the present
15 invention is used in coMbiTattd $F tPPASY WP i ERRgPAGERPTamBVERTLIOD

di sintegrating ent. tablets especially excellent in poldability and

i o1 ntegr at i ng Brom S LD e R Eety o E RIS CRFER: bPat REPPRECF! ui di ty
during the o] ion 2 b 20 .di_sipt.e i agent, a
super - di si nit%eggj;ﬁ ng 4a'gjenlftl D?urg% g%gs%})l i uml;D rgsglésfn%%%gg%&%l%m- D - Sol "

manuf act ur ed b%né:ﬂ\l@)cﬁor Rined Stk ef oL@ #%(I: Usedr Degayse,l F?L}Eeggf Fﬁghve even

when added in a small amount. As the Izl ng agent, t silicic

anhydride is espesint/lhy 2hePhehenaliatrangd Whe JdiHddddg aoeH idglddes
"Aerosil" (nfd. by N ppon Aerosil Co., 'Ltd.), "Carplex" (nfd. by Shionogi &

Co., Ltd.), "OpmisErded d. WyerUjtie DayéSSON: Gurfhtd. hreiAdsohbder thénf d.
by Freund Sangyo K. K.),
4.0 m’/g, the disintegrating property are remarkably
20  deteriorated, which is preferred. The specific surface
area is preferably 0.8 - 3.8 m’/g, more preferably 0.8 -
3.5 m*/qg.
When the nitrogen specific surface area is
increased, spaces ameong particles (i.e. conduits) are
25 crushed during compression, so that the disintegrating
property tend to be deteriorated. However, even if the

nitrogen specific surface area is high, as long as the

nitrogen specific surface area is in a definite range,



15 May 2004 41 etc. Although the proportions of the conmponents descri bed
above are not particularly limted, suitable exanples igﬁéeogggqe as
follows: the mcrocrystalline cellulose of the present 1to 99
wt~, the 5 disintegrating agent 0.5 to 20 wt~, and the fluidizing agent 0.1
to 5 wo. It is preferable to adopt a nethod conprising prem xing the
active ingredient(sy and the fluidizing aggnt at first, mxing therewith
the cel l ul ose powder 10 of the present invention, the disintegrating agent
and optional |y étieeamadditt iofesheanebrichert steddmdd hes iresalirtdch g anipatasrent nt o
tabl ets, because this nethod gives higher fluidity and noldability than a
met hod i n whi ch tel delie rdompénent o fartdenidded rdte mredeindNtto e decr dase 15 of
the fluidity of the active ingredients) and an increase of the proportion
of the active i F§RédCdAtiny) thehaatiod epsfr sdial e sfunfresd lareti Athg agent
has a nore remarkabl e effect. Particularly when rapidly-disintegrating 20
property is reqifteditendatocddd prsduct PofPrant istads attysisadntiape sty

especially effective since the ded product, of the present invention can
have a suffigieﬁ?lﬁﬁr&H@§§aé&€ﬁn%h§nﬁ&%ﬂﬂ?ﬁ%}ﬁﬁ.%fl?ﬂﬁ:ﬂ%qQHQﬁfFﬁ%é%ure

and thus may be e thick o that nmany conduits can 25 be left, in the
nol ded prodﬁct.mgﬁgegep§9dpggrdl3%#5#&9&&?&& %ﬁﬁdﬁ%ﬁ?*rﬁﬁﬁn@%QQﬁra
nol ded product ig_di.Si I d_wit,hin-.1.mnute in medi um such .as wat er
artificral gast ?CES FEE?%,%%&?%?; f“%”‘:lg?'tﬁl%ﬁetgt-g nar e S SR ce.
saliva or e r i: cals i tj 0

characteristic anFﬁde§ig???%réﬁaﬁggggpﬁio%ﬁbﬁz%ﬁﬁﬁéﬁhﬁ%ﬁﬁﬁiﬁ%ﬁ%ﬁrty

rapidly- di sl nt ogcabhe kaBeksgrekions LThe Gol LlhRARAOMIR Ol [ henpy osen

invention is very suitable also for tabletting, tor ex l'e, granul es each

havi ng a coati nghbirker VYheR aiBlhixtdgeaeficsoatied ,IndubRs rdrhareel | ul ose
powder of the present invention and optionally other additives are nade
into 10 tabl et sdiaiptagtratahghptdpessycanhe atllainked everdd tHe
conpression stress is greatly reduced. Therefore, damages to the coating
filnms by the cohpbéesi bardneessavdndisintppresdied, timet dt at e lded ure can
be made into tablets while enabling the granules to retain their 15
expect ed di ssol PraguahdobépréasingypropereisedonThe acthiigd istgriddinent
vul nerable to conpression herein is, for exanple, an active ingredient
which is inactiPAEEAUB} e8npPESSLBRIsLRePFastilfeat Covsigerdand dathdghedi ent
whi ch canno&éexaiblt exgected 20 di ssolving and rel easing properties

oa

because the tRY“pEPEFORTET PERBCALY| P& S AGREdirday Ietaahaged oy with
ot esent § nvent] Bf PAFEFa-Fo0s SBenbRaBACaFoaaEt ThEN e FETRHIGH 1 et
o1 m et ned 200V o5USB SR BBNBEL LT AL ALERRRYLOR (B S
ingredients, whgreifelt DRRELE¥RLs F3rMRLa?4e or the like have low
moldability.
20 The breaking load in the direction of
diameter of a cylindrical molded product with a
diameter of 1.13 cm obtained by compressing 0.5 g of
the cellulose powder of the present invention at 20 MPa
for 10 seconds is preferably 170 N or more, more
25 preferably 180 N or more, in particular, 190 N or more.
The disintegration time (a solution in pure water at

37°C, a disc is present) of the cylindrical molded

product is preferably 130 seconds or less, more prefer-



43 ingredients) per se is coated with a film particles nmade of the active

i ngredients) and additives are coated wth a film tﬂ§5g§¥?5§4ingredients)

is coated by granulating a m xture of the active in 5 and a
coating agent; or the mxture thereof. The coating agent is used, for
exanpl e, masking a taste, inparting sustained-rel ease properties or enteric
properties, or preventing noisture, and2?ncludes, for exanple, cellulose

t ti t .. 9. ethyl 10 cell.ul .. h | met hyl

el Tul ose pht RATAL 420 PSR pIy AT elBtosas L T G STy

ot hal at o, andCCEr| URBE0 CREBIATE) LRy &MLy Lk Eodti TP Hent s (0.
.15 Eudragi t, RS, i:t it NFE),..shell d sili

osins. Those any BE GEa Lo OIS FR At 3h = ALURRTRGH for Lisi ng

my bo 1 SSOUSRaC & ah e Cn e SRR o 20 e ep e T et or o T

may be dissolved in an org ol vent “or suspen

coating agent asuspeaded Eﬂewfequu%xseb%of#o%@ ¥ Araul Atad 1oggHNGr- Wi th one

or nore active ingredients for mediciné and ot her conponents. Wth an
increase of theoprapar thenogk t(rea3mmaa0)ddiheser, Pawdsar 051 d he-gi esant

i nvention blended in the nol ded product containing one or nore coated
active ingredcemps)ohtt Be prPase&rir i1MverRideris tihe prumiessiwn 1f N hg damage
to the coating filmby the cellul ose 15 Mav 2004 44 powder becones nore
effective. Theopeeporteoprederebilverided N erpmefrer,allry gdhdta Q0 am,%1 dhen t he
proportion is less than 1 wt% no sufficient effect can be obtained. Wen
the proportioN P% Rore.t hgheodiwtivt etldve t5 opr dparet | (@n sofl uthieoracir \paire
ingredients) is undesirably insufficient. The proportion is nore preferably
5 to 80 wl, PAtBarefcdlaf: 5 €4s70 it preratdelniultdses paiderdsicalne
present inventi an bg used in wet granulation as, for exanple, a 10

r ei nf or ci ng aBBﬁBE$oPra YGgar ScHIEIRG A Ys dg8r SEER0EF dbli&ss, dpre
extrudabi ity inproyv [ xtrusiaon granul atiqn, or a granul atjon assistant
in crushing gPﬁ%E a?E%H,T% urdi-28 §b§&'gﬁiﬁulépi§ﬁFtﬁi ﬁgﬁeggjgranulation,
tunbl i ng fIuiggéggagegrgiggglation or the 15 like, and permts preparation
of a granul ar “pharnaceutical "conposition or granules to be conpressed into

tablets. For preparing ggeagaggg g§|%Qc%gigggggggzgﬁg%g%ﬁ65%§h§ﬁ2, a dry

granul ati on net hod may be adopt ed. aadition, met hod
wherein the 2Qierl hukosmepewdgr of st ba RLESgRLJ BVERIIMRTds: iddded o0 such
granul es that are obtained by a well-known nethod and the m xture is

conpr essi on ngl dédthancext uageanpbatieen ofetthedp ries «alts @ rafpldicablaa.  Si nce
the cel lul ose powder of the present invention has high 25 water absorption
properties, tBe MAatefof gPabvsktahdenpeamchabledieed seerpdiem a hi ghly

wat er - sol ubl e pharmaceutical active ingredient is granulated. It,
therefore, redbetsctheifvinat kreprekentadsbypahei doddowibsy Mawa2l@h 45 and,
thus, contributes to the increase of granulation yield. The cellul ose
powder of the(ptesehEerniEat ivRegeves &rsatkengr sdthaticetopriddidte because
of its Ioglparticle density and hence contributes also to the 5 preparation
of granul €8 P E8Wpression tabletting with high conpression nol dability.
Furthernore, the cellul gos er,of th resent invention may be bl ended
into a powder in order ?8?9$8¥g%§% I%,gﬁgﬁvent blockiﬁb)or i nprove the
fluidity, or | bl end 0_int.o gapsul in_order__to, far exanple,
o ove the e BaYarRe PprUnEEod nl e B8P TH S, PaRlr St aiur B n Hetai

vapor adsorption rate [%] of tablets at a relative
humidity of 55% RH, and 6 is the water vapor adsorption
25 rate [3%3] of the tablets at a relative humidity of 55%
RH and a water vapor adsorption time of t [min.]).
The term “immersion treatment with aceto-

nitrile sclvent” used herein means immersing the



by way of the foll ow ng exanples, which do not Iimt the scope of the

i nvention. Method for neasuring 15 physical properti eisilﬂag %ﬁ(arrpl es and

conparati ve exanples are as follows. 1) Average poly egree A
val ue neasured by the copper ethylene diam ne solution viscosity nethod
described in the 20 crystalline cellulose jdentification test (3) in the
13t h revi sed Japanese Pharnmacopoei a. 2) 19D of particles before drying The

LI D val [ [ | 1 ul di .S bef '
measared as 2o Porraak tohtenElrel: BrgBleto Rt Aor L e heoq testit i s
standard screengs (28801 |887),r204 .2 ROOLARLCL AGE AR, OF ALl ¢l ag L hat had
passed through a 75-Nm screen and had renai ned on a 38-Eun Screen was

subjected 15 B@Yv@ﬁ@4sﬁ§fEEiEH%Q?GaBﬁByakﬁipr ¢e2Sidlg ;! %?H E%t%%3dﬂﬁper

700, software: |nmagehyper, manufactured by Inteérquest "I nc. D t he

particles was dptbagdrastt hg°rathoabatveenehhe thene $inde 1andShent (ghde
(long side/short side) of 5 a rectangle having the snall est area anong

rect angl es cbrchmmtdibedbabontsang afi.t henpahti ¢laes whsrihehavekrage-L/ D

val ue of the particles, the average of the L/D values of at |east 100 of
the particles wasnagsedf 8yikbssei abweirght oanodr gideg rip¥i oh0 difrtiery 1 g of
powder was dried at 105C for 3 hours, the loss in weight was expressed as a
percent age by webghttiakspigpoenientotepar fiocl esavgpabl ¢hef ceernivhieng on a
250- Eun screen [s] 15 Using a |owtap type sieve shaker (Sieve Shaker Model
A, nfd. by Heik eSéi@éﬁﬁlgﬁooébtheLﬁéuﬁﬁiQO dlof ig dampl dhgasedilfiflege
through a JI'S stangard screen £28801-1987é with a screen openin% of 250 Etm
for 10 m nutes, SBht2EReSHBEGAL PBf CHEREPEI BY VERFHUR AgYdRI20 1ithe NE8G-Nm

257 een 1B SIDTGRESCLRR RaPShERRage DL LN (D336 Rt he kol g
par ) 25 L, B PESTETL BYED 5781 LS RARIBNS BELIERDTLLLL N0
R e LR T O e O R T T
Mav 2004 47 The effect of the immersion treatment with acetonitrile
solvent is conjectured as follows. The compression of
15 the cellulose powder causes an increase of inter- |
particle hydrogen bonds and crush of micro-spaces
(conduits) in particles. When the cylindrical molded
product compressed to have a high density is immersed
in acetonitrile, acetonitrile enters the micro-spaces
20 (conduits) in particles but not sites of the_inter—
particle hydrogen bonds to increase the diameter cof the
conduits.
That 1s, it can be speculated that with an
increase of the number of the inner-particle micro-
25 spaces (conduits) in the cellulose powder which remain
in tablets after the compression, the acetonitrile

solvent permeates the cellulcose powder more easily to

increase the diameter of the conduits to give higher




the I ong side and short side (long side/short side) of a rectangle having
the snmal | est area anong rectangl es circunscri bed about

of
particles. As the average L/ D value of the particles, i 266‘& of the 5

L/ D values of at |east 400 of the particles was used. The average L/ D val ue
shoul d be neasured after previously nmaki the particles discrete so that
they are not entangled with one anot her. Appar ent specific vol une

[cm/g] 10 A peyeEler S0P 6 &S lﬁ’aP@Cg?dtlil@tQ%tglt QZC”j.rtg{:szsnet ering

measuring cylinder over a period of 2 - 3 mnutes e use o

feeder or the dike pansbddier 4O sthidace; Qfe t DECROMEIST o 8YLESYRS YREE! Vel

with a soft brush such as a witing brush, after which 15 the volune of the

powder sanpl e y@sidepd. tHder apPal @PégSRECHH | €1HO! LBy ST CXPr BE8REAS A
val ue obtained by dividing the read val ue by the wei ght of the powder

sanpl e. The weailttiowsh ttiee poywler Wasipropethy EHetesIaedssgothat its vol une
m ght be approximtely 70 20 - 100 cnml. 7) Apparent tapping specific volune

[cm /gl Using macomerarsy powdesdphylsé chh padbperiy peaserabyymacbisoe
(Powder Tester Mddel T-R, nfd. by Hosokawa M cron Corporation), a 100-cm
cup was fill edni2s’ worhl posleecanset appbrdah8dntireese Ffiehhet Ka appaeent
tappi ng specific volune was cal cul ated by dividing the volunme of the cup by
t he wei ght of e gowRtedrgion ehimei hgnils thebeupeducdd. Mavh@0B4 48 8)
Angl e of repose [] The water content of powder (neasured by neans_oL an
i nfrared noi st{3E1freterPIMRIAPFD D202 KeEge byt KETI2 B eneeOLBBomanOry; | g,
10SC)) was adjusted to 5 3.5 - 4. So. Thereafter, ysing a comercial powder
physi cal propef?¥e RE&tF T el r? #7€0 (Pode@E0GeBiRY - Mbdel T-R nfd. by
Hosokawa h{&ron Cbrporat'on% t he powder fell| under_the follow ng
conditions'Ya metal funrfelPYRERRS of 0k REPLFFERT| fehpabPee oPOYeREr &€i ng 10
static electrigity) W anorifice dianeter of 0.8 cm, and vibration
graduat i on 1.56$%ﬁ%r%%% B B HESY | gl ?ngg f?ﬁ%rhﬁﬁreﬁ?o?bFﬁanpggélines;
measur enent di§ fi .g h mger wer e, neasured. The
angl e of reposeé??&w%gée@%ﬁgégggg%sgéﬁggi y%ée&%ggu ?S?hPaﬁtﬁﬁggﬁrenents.
wherein, a) an average polymerization degree is 150 -
450, and b) the average L/D value in wet state is 3.0 -
15 5.5, by controlling a solution-stirring force in
hydrolyzing a natural cellulosic material or in a
subsequent step, and ii) spray-drying the thus obtained
cellulose dispersion at an article temperature lower
than 100°C.
20 The natural cellulosic material referred to
herein is a vegetable fibrous material derived from a
natural material containing cellulose, such as wood,
bamboo, cotton, ramie or the like and is preferably a
material having a crystalline structure of cellulose I
25 type. From the viewpoint of production yield, the
T natural cellulosic material is preferably pulp obtained

by purifying such natural materials and preferably has

an o-cellulose content of 85% or more.



9) Conpressibility [ Conpressibility was cal cul ated by the foll ow ng

equation (3) by using the apparent specific volune a t appi ng
speci fic volume defined 20 above: Conpressibility = iSéﬂgﬁgégﬂgpparent
tappi ng specific volune) - (1/apparent specific volune)] / (1/apparent

t appi ng specific volune) (3) 10) Averagggparticle size [~tn] 25 Using a

| ow-tap type sieve shaker (Sieve Shaker del A, nfd. by Taira Kosaku-sho
Co., Ltd.) and JIS stan@@ﬁ@1§£6§§n§o£Z§§Qél%g§ )théocngEl@sgomder sanpl e

was sieved for 10 mnutes to neasure the y 2004 49 particle size

di stributi ongi Iher aver agevpagt a§! @vété@e“@él?ﬁi@fﬁ@§€ﬁ!oﬁsdé paet bel e size
corresponding to a cunul ati ve wei ght percentage of 50% ? Wat er vapor

specific surisce-a4®@ 47¥/ gfob &Rhngle, dyaspytnyabat vQQOhyadsmypison
apparatus DVS-1 (nfd. by Surface Measurenment Systens Ltd.) and water vapor
as an adsor ptnder gasldtbdendiriiohsoinvat @t 1vapor adaevhedhlpydra-sanpl e was
nmeasured in a range of 0 - 30% RH according to the neasuring steps 10
descri bedSbetbiwrindache saletivapet 2peci 60ECsur Hawevareawhas thkcul at ed
by a BET nethod. The cal cul ation was carried out by taking the nolecul ar
occupi ed areacbiulpter material As hiidrodyped, to. Ohe- leve2-gfdf a sanple
obt ai ned by renoving water from about 0.10 g of 15 cellul ose powder by
vacuum dryi ngelymsreattsaapriegrabe the1bOl vaiug Réupsrkaslgibadsd in the

af oresai d apfaratus and subjected to the neasurenent. (Measuring steps) The
sampl e was atldbed 9 ??aﬁﬁcﬁﬁaéﬁéhbﬁfSQGth§Gf6PP§ﬂFﬂQnréPaFP@e hum di ties

forthe‘HﬂIow g
oduction process, so that the moldability is

10 deteriorated, which is not preferred.
| Particles in the cellulose dispersion before
drying preferably such that, have the average L/D value
of the particles capable of remaining on 75~ to 38-pm
screens in a range of 3.0 - 5.5, more preferably 3.2 -

15 5.2, when sieved (through JIS standard screens) in a
wet state. Since particles. in the cellulose dispersion
are aggregated by drying, resulting in a small L/D
value, cellulose powder having a high moldability and
good disintegrating property can be obtained by keeping

20 the average L/D value of particles before drying in a
definite range. The average L/D value of particles
before drying can be kept in the definite range by
controlling a stirring force in the hydrolyzing
reaction or in a subsequent step at a specific

25 intensity.

T The stirring during the reaction or in the

subsequent step shortens cellulose fiber. When the

stirring is too vigorous, the average L/D value of



measurenent tinme and the anmobunt of water vapor adsorbed onto the sanple was
neasured. Relative humdity Measurenent tine 0% RH Zoggﬁhﬁp%g%géfss 25 3%
RH 150 min. or less 6, 9, 12, 15, 18, 21, 24, 27 or 3 in. or

| ess. 15 Mav 2004 50 12) Nitrogen adsorption specific surface area [n2/(]
Measured by a BET nethod using a Flowsorh, 12300 manuf actured by Shinmadzu
Corp. and nitrogen as an adsorption gas. g 13) Average yield pressure [ MPa]

The water con : sur.e s Qf i,nfrar B r er (Mde
FD 250, ni . BatRERTeR e tsEeBsRE o e T e et e

to 3.5 - 4. SOabIﬁ?t@EuQa;ﬁ $e0h +3 23300 © e%%o%@%h%%é%%@%%%i%&@ a die

(manuf actured by Ki Kusui Seisakusho Ltd. fromnateria

conpressed wi Roaibl a8k RenERNAEING A thase Wea WrahL Ty pYagured by
Ki kusui Sei sakusho Ltd. frommaterial SUK 2,3) until” the pressure becanme 10

MPa (a conprepsairigcreshibee oRieML3 I0Acramidract ungkby i kahi fEngiqeeyi ng Co.
Ltd. was used and the conpression rate was adjusted to 1 cmmn). A stress

P and the Bei gbb hmiflen] thk ttherpowstess dyelertaridi®l, Streass tRierig iyput into
a conputer at a data input rate of 0.02 second and recorded therein. 20 The
rel ationshi p betweeddaha 1dttre sis1dP rame bl Hetddiloreaderlil ated from t he
volume V [cnB] of the powder |ayer at the stress P was graphically
il lustrated, floksliowed dayt inign@aopeagyessilteiafcrest ndss X iidvBalg rangse of 2 -
10 MPa by a nethod of | east
is preferably maintained so that the average L/D value
of particles is not more than 5.5.
10 The intensity of the stirring force can be
controlled, for example, in consideration of P/V
(kg'm™-sec™) value obtained by the empirical equation
(2) described below. The P/V value, however, is not an
absolute numerical value because it is dependent on the
15 size and shape of a agitation vessel, the size and
shape of an agitating blade, the number of revolutions,
the number of turning blades, etc. The maximum value
of P/V in each step before drying ranges from 0.01 to
10,000, and the lower and upper limits of P/V can be
20 determined by controlling the number of revolutions,
depending on the kind of the agitation vessel and the
agitating blade. It is sufficient that the lower and
upper limits is properly determined by comparing values
‘of P/V obtained by varying the agitation vessel used
25 and the number of revolutions of the agitating blade
with the average L/D value of particles of 75 um to 38

pm, for example, as follow: P/V is adjusted so as to

fall within a range of 0.3 to 80 in the case where Np =



25 squares. The average yield pressure was defined as the reciprocal nunber

of the slope k of the regression line. V [cnl] was exiggageg Eé t he product

of the base area (1 cnR) of the punch with a flat sur e 15 M 51
height h [cm of the powder |ayer at the stress P. The height h of the
powder | ayer should be neasured w thout §{)rai nin the systemof the
conpressing machine (the total strain in’the die, punch, |oad cell,

I , 5 etg. D 1 foll ow ti 4). = [(0.5

Sl A AP Fi oL
i ; i st,u

( Mbdel FD-228%1§§E$ %yr%%%%ﬁggighgg ?% €§€§r5$%r§$5 g?£§6§C§P an '?he val ue

1.59 is the tyue gepsidyg[@l<n@loof LhHE F%'g%oéﬁ?‘ggx‘f‘g§r§§‘§§§”'&8d W th an

air conparison type gravineter (Pycnometer 930, mann AG . 14)
690nlnlend exk

VAt er vapor agisDT ik a er Hfigh abkei spkay bl kngokcal ygol ded
product with a dianeter of G 8 cm obtained by conpressing O. g OP a
sanpl e at B0 MPa. forv 10 Begopds £ajconpressi ng nmachi ne PCM | A manuf act ur ed
by Ai koh Engi neering Co., Ltd. was used and the conpression rate was
adjusted to 29 cmmn) ps 20(mpmersed n’nxagétopitrile (for kpquid

chromat ography) for 48 hours, placed in a dynam c vapor adsorption

nmeasur ement  apperainsg Model i HVS- fowat dnutilyeM 6f oimpe NiLehi op Qrg/miyt d. ),

and then dried at 25C and a relative humdity of 0$ RHin a nitrogen stream
until 25 the 13abtke deightyrefichetiguidj chentpepuisi bheumufibbe degree of
variability of the weight for 5 mnutes was O. O3 So/ mn or |ess). Then

the rel ative FRV®HIt}oRmsoSethait agbbaRing aptadde dakipt imekhbt was recorded

ever .
y 10 diameter of the agitating blade, and V (m®) is the

veolume of the liquid.
The cellulose dispersion obtained by the
above procedure should be made into powder by drying.
The IC (electric conductivity) value of the cellulose
15 dispersion before drying which has been washed and
subjected to pH adjustment after the reaction is
preferably 200 pS/cm or less. When the IC value is
more than 200 pS/cm, the dispersibility of particies in
water is deteriorated, resulting in unsatisfactory
20 disintegration. The IC value is preferably 150 uS/cm
or less, more preferably 100 puS/cm or less. 1In
preparing the cellulose dispersion, besides water,
water containing a low proportion of an organic solvent
may be used so long as it does not lessen the effect of
25 the present invention.
For obtaining cellulose powder having a good
balance among moldability, fluidity and disintegrating

property, spray drying is preferably conducted at an



15 Ma 2004 52 1 mnute until the tablet weight reached equilibrium (the
degree of variability of the weight for 5 m nutes was ;0. fﬁﬁo4ﬁ n or

| ess). The rel ationship between the water vapor adsorp§9@§§trne-t and

In[ Ae/ (9e-8?] was 5 graphically illustrated, followed by |inear regression
in arange of 20 - 100 m nutes by a n$%29€ of | east squares. The sl ope of
the regression |line was taken as Ka. aturated water vapor adsorption
rate Ae[o] of zthe b t-ad kel At i_di oof S5+ RH and the 10 water
vapor adsorption F%?ekgﬁg% gﬁufﬁeékg%?egﬂgb &bpe?;tiagehgﬁggfty of 55~ RH
and a water vapor adsorp tion tinme of t were calculated as follows: 8e =
100 x nmslmo [$] (5) 8 = 100 x m/ma [~] (6) 15 wherein no is a tablet
weight [g] at the tinme when equilibriumwas sufficiently reached at a
relative humdity of O~ RH, nt is a tablet weight (g] at a relative

hum dity of 55~ RA and a water vapor adsorption time of t, and ns is a
tablet weight [g] at the 20 tinme when equilibriumwas sufficiently reached
at arelative humdity of 55~ RH 15) Hardness [N] Using a Schl euni ger

har dness neter (Mddel 6D, nfd. by Freund Sangyo K K.), a | oad was applied
to a 25 cylindrical nolded product or a tablet in the direction of
dianeter, and a load at the tine of the destruction thereof was neasured.
The hardness was expressed as the nunber average of | oad val ues obtai ned
for five 15 Ma~4 53



sanples. A cylindrical nolded product of 100$ cellul ose powder and a

cylindrical nolded product of a m xture of equal am)uriFsMgs @i ul ose

powder and | actose were produced as follows. In a die tured by
Ki kusui Sei sakusho Ltd, frommaterial SUK 2,3) was placed 0.5 g of a
sanpl e, and conpressed with a flat punch_having a dianmeter of 1.13 cm (base
area: 1 cm) (manufactured by Kikusui Sefdakusho Ltd. from material SUK

2,3). The cylind{ji Qﬁ%]?{lﬁﬂ%’t 0 er_was__
produced by conpr eiglgéiloér.:mat 20 a and&%%%g?éezg%%%gﬁ%g% h%g%gﬁrpg\?eé%? W Stress
for 10 seconds {8, &0MR{LSSi drachy A c | koh

Engi neering Co., Lt d. V\a/;csSlurgged and t eﬁ%%rr%’r ei;g%@r%%gga@yﬁg#géte%nto

about 10 cni m rjhe Eierahp il i £adrddl g Productof iR %é@éflﬁo§8ugg

anounts of cellul ose powder and | actose was produced by conpression at

MPa and nai nt endngeerefidhe RMPressi 05k &t 168 Saf O cJ0s SELQRESJ (8y CREPF essi ng
machi ne PCM A manuf actured by A koh Engi neering Co., Ltd. was used 20 and

t he conpr essi orshrdindamses sadjeasst ebit 101 @b oftt o2 5 I ¥ e £ 1) s Bisipé egrat i on
time [seconds] A disintegration test was carried out according to the
general test neteied fdred t (@i ceme ek wi-ntegy atdroh 4esdined hgeo@rescri bed in
the 13th revised Japanese Pharnmacopoeia. The disintegration time of
cylindrical nolfdédddrtti-cl dardrharaping,s e pueragtierd ataB7 Was aetsin ed by
means of a disintegration 15 Mav 2004 54 tester (Mdel NT-40HS, nfd. by
Toyana Sangyo G8°d IGHFIntEgadd ng Pl Ee oechits &l af eyt atydredsme was
expressed as the nunber average of values neasured for six sanples. 5 17)

CV val ue of tal?oé‘tdss PHP Ferr bl et S WP HREEHHIATY Wi gHe o ke cv

v e o g b, Som ey B ar ot on pShe Tt el 19
d, dt t ahl | i tablet_ d - of - t est

(nid- by PTR ASSradiR = Eerr c Ao R M | s on TBeos A om for 4

m nutes. Then, HinR@nRRWISLAARENIR] é&lﬂlg:éaegg%i%&?eﬁ%sod{e epvied, and

he
wei ght (W) 15 of the tablets was neasure gree 0 r’ was

cal cul ated by phetequati aie( Bkce3agrRa Ofa gyt UK (MR 1 g (7)
19) Rate of dissolution of a drug The r}gtae of g(ﬁ ssol utiloﬂr?i S én/\fa)%lrs%lrﬁgg by a

20 paddl e net heddbyrensienghan adetram! i1¢/ idivegelditd O HedHre DIrdd O . by
Ni ppon Bunko Kogyo Co., Ltd.). As a test liquid, the first liquid anong the

test |iquid® idryheggenedakcreeskdretstodhand thegadat idendiest et hod
prescribed in the 13th revised Japanese Pharnmacopoei a. 25 The neasur enent
was carried outtntheasedi mesgane thé cawverdgabdfl itthe médsur eick val ues was
cal cul at ed. undesirable. The lower limit of the concentration of
the cellulose dispersion is preferably 1 wt$% or more.
When the lower limit is less than 1 wt%, the fluidity
20 1s deteriorated, which is nct preferred. Moreover,
such a lower limit is not desirable from the viewpoint
of productivity because it raises the cost.
As compared with the drying method according
to the present invention in which the spray drying is
25 conducted at an article temperature lower than 100°C,

the methods as described in JP-A-6-316535 and JP-A-11-

152233 wherein a cellulose dispersion is heated at a

temperature of 100°C or higher and then subjected to




15 Mav 2004 55 Exanple 1 Two kil ogranms of commrercially avail able SP pul p
(pol yneri zation degree: 1030, and | evel-off polynerizatjion gﬁgiee: 220) was

chopped, placed in 30 L 5 of a 4N aqueous hydrochl ori ution, and
t hen hydrol yzed at 60C for 72 hours with stirring (rate of stirring: 10
rpm by a lowrate stirrer (30LGL reactor, nfd. by |Ikebukuro Hohroh Kogyo
Co., Ltd.; blade dianeter: about 30 cm .32The resulting acid-insoluble 10
resi due was filtered by .the use of a Buchner funnel, and the filtration
resi due was waSREBY4SFYABY GFt ATYD Argingur erwat 66l 1Hdeeeatisee rFion
aqueous ammoni a nd t.hen Eg E in a 90-L polyethyl ene bucket. Pure water
was added theré?o Lh8dt A PFWgoﬁl?tGpénméélﬁaﬂéth“ﬁnP@a§l@€PIulose

di i havi t f 10% | C. 45 ws/ whi |
ber hg st i rroa tF o BoBrBEERrFRRyS R8garaR hliadeh &3?%% 6T (TSS)e 1200G,
8MM nfd. b t t I

di spersi on mgsggéggégFgé g% g%?Eg y|n§9%8}¥p§ngﬁ8ﬁ 'f 88 %ng E ?ﬁ? inl et
t t 18 CL.t bt

et rect Lo anccens pulletemeralufs suta T g onan
properties of gethyhgse 2p 998@@rmétﬁegsphXEHQQho@EOg%EEESFe%f

cylindrical nolded product obtained by conpressing 100% cel | ul ose pomder A

Tabl e 2 shows physigakrprepeiliesggtegatyhi ndricgal skakdednaredygle obtai ned
by conpressing a 15 May 2004 56 m xture of equal anounts of cellul ose

powder A and |petvseleExanpl erPafgbliuh0sagpendediBeck@ss bE Whieght on
drying: 5 4.2s) was obtained by the sane procedure as in Exanple 1 except
for using commatonl dyiavavéablé SReplLVD (polignerfi paridnldegbecoré90, and
| evel -of f polymeriza tion degree: 220y and changi ng the hydrolysis
condi ti onsl® 0:daRiNg0Cs ahes48thaur shet heweonténtitabifor epet@ftike cel | ul ose
di spersion to 80, its gH to 6.0, and its ICto 35 RS/cnl Tabl e 1 shows
physi cal prope?%?%% of E%F?G@B%e poaddecBeabeaPhiedinand/ Physiesl ofr operties

of a cylindrical g roduct obtai ned by conpressing 100 cel |l ul ose
powder  B. Tabl%ﬁﬁ LHo6R gﬁy Y¥ipg can be sUppressed to give good

mcldability. However, disintegrating property and
fluidity cannot be imparted together with the

15 moldability. Cellulose powder having good fluidity and
disintegrating property in addition to good mocldability
can be obtained only by controlling the L/D value of
particles to be within a specific range before drying
and conducting spray drying at an article temperature

20 lower than 100°C. For controlling the L/D value of
particles before drying toc be within a specific range,
it is preferred to carry out hydrolysis under
conditions where the average polymerization degree does
not reach a level-off polymerization degree, as

25 described above.

In addition, for the cellulose powder

obtained by drum drying or thin film drying, it is

essential to grind it after the drying in order to



15 properties of a cylindrical nolded product obt ai ned by conpressing a

m xture of equal anobunts of cellul ose powder B and Iac{gi@a ggagpl e 3
Cel l ul ose powder C (loss in weight on drying: 20 3.8s) rned by the

same procedure as in Exanple 2 except for changing the rate of stirring
during the reaction to 5 rpm the concenté%\tion of the cellul ose dispersion
to 120 (rate of stirring for preparing the’dispersion: 50 rpm, its pHto

0,510, L5, CoelR, ot Tobls bspous s ol roberiln gl

cel l ul ose powder obt ai ne ysi cal Ooperties o V

cylindrical nol %%_np%qquiutaﬁqtﬁerg%ﬁ% Wﬁfﬁcﬂf %qu%&cﬁ# (L)gdtlcj)%ficpomder C

Tabl e 2 shows physical properties obt ai ned

by conpressing a1t fQf RGN 2 @R UL Sk 0fc1GRld L&lnﬁcﬁff‘gpalgé’ ﬁ{ﬂ,é
| act ose. Exanple 4 Cell ultgie pomdaer D (1 oss cltﬁl wei ght ©on rﬁlganlg: . 23) was
obt ai ned by thebsapeeRl 0CAHY rabhidl PR a2 BxCefir M £hanainy the
concentration of the 10 cellulose dispersion to 16%, its pHto 6.9, and its

IC to 65 WS/ &m phalilielksshewsrphysircaleryeoperd et win celtid HsemovperoD
obt ai ned and physical properties of a cylindrical nolded product obtained
by conpressing 200% delrgel eseupdwder dBathabled e tshiavist phiksical diefer-
properties of a cylindrical nolded product obtained by conpressing a

m xture of equakbdgpbersusk ddl lallsss eaqpmaderdad eanic tadtimsenf Bteapl e 5

Cel I ul ose powder. E (loss in weight on drying: 20 4.0g) was obtained by the
same procedure &3UiRitvanpHewEVetoephef seldhdmgienPavte hymrolbssiground
conditions to a 3N aqueous hydrochloric acid solution, 40C and 40 hours,
the concentrati 8ht6F the S&Nitidose diddigers dha ¢ et of fire Pmsentand its
ICto 38 ~S/%m .Tabl e.1 shows 25 physical properties of cellul ose powder E
obt ai ned and Uphy&ERFLBPofEr fi0&s 16 SE"EA i ndri cal ol ded product 15 May

2004 58 obtai ned by conpressi 10Qq cel.l ul ose .powder. Tabl e .2 shows
physi cal properties of a gy |e%glpidgéln r‘f%ll&gld %rs(}d’lf&y (?oetl_:féjﬁ?edlrﬁffnc%ﬂﬁ‘r essi ng

a mxture of eqyah.amuaLs obrpqldd Qe fouwder k31 AGRsG o Bxample 6

solvent in the slurry with an organic solvent is not
desirable because capillary force at the time of the

15 evaporation of the organic solvent through spaces among
particles is weak as compared with water, so that the
formation of interparticle hydrogen bonds is
suppressed. Therefore, the nitrogen specific surface
area i1s increased too much to deteriorate the

20 disintegrating property, which is not preferred. The
proportion of the organic solvent added is 50 wt$ or
iess, preferably 30 wt%® or less, in particular, 20 wt3
or less, based on the weight of the solvent in the
slurry. Employment of a large amount of the organic

25 solvent is not preferred because it requires large-
scale equipments such as an explosion-proof drying
equipment and an equipment for recovering the crganic

soclvent and hence entails a high cost.




Cel | ul ose powder F was obtai ned by the sanme procedure as in Exanple 1
except for using commercial SP pulp (polynerization ‘agtd, and

| evel -of f pol ynmeri zati on degree: 220), and changi ng gﬁgﬁggjkydnolysis
conditions to a 3N aqueous hydrochloric acid solution, 40C and 24 hours,
the rate of stirring during the reactioq%io 15 rpm the concentration of
the cellul ose dispersionto 80, its pHt©0' 5.7, and its ICto 30 ~S/cm
Tabl e 1 shows physical p erties.;of I 1 ul .powder obt ai.ned _.and
physi cal properties of a@§§|?§§§i%§|wég ggdogroggéggogtaandcﬁylggﬁﬁFessing

100s cel | ul oseppauder oF. r Tablbec2onhous yspGal PEOBRLLEES 0f 13 ,Cy! I ndri cal

nol ded product™ obtained by conpressing a m xture equa nount's of

cel lulose 20 peoydge &rapd bacipss. Exampl ens ¢ekkulgsg Eg e%neﬁwgin
1 o) n tﬁé

obtai ned by the same procedure as in Exanple except changi

hydrol ysis condstinone tRan 8%, agHeOMs 1 AXERQ§RLON 5Cdaekd 125 a3QlUt WBAch40C
and 20 hours, the rate of stirring during the reaction to 20 rpm the

concentrati dbn b hbe prdbeMawd2004 59 cel |l ul ose dispersion to 60, its pHto
7.1, and its ICto 180 wS/cm Table 1 shows physical properties of
cel l ul ose powder G obt ai Bed endiphysicakfpropdr tbeheobia ¢yl ithdti cakdnol ded
product obtained by conpressing 5 100% cel | ul ose powder G Table 2 shows
physi cal propeasiasbordercydiadntearatbhdedgpnodugraobfiaicned by conpressing
a mxture of equal anmpunts of cellul ose powder G and | actose. Conparative
Example 1 10 Cd%%efedal, sPiplep, (poryAeeirat pgrnHegrethe7ddkeaint theel - of f
pol ynmeri zati on_degree; 220) was hydrolyzed in 30 L of a 3N aqueous

hydrochl ori c aﬁ?ﬁggﬁ?ﬁ%?%nogtaﬂo@@ﬁ%ﬁ? 3PIRLALERBS WRER 3t PRATRG (rate of
stirring: r b lowrate.stirrer (3 reactor, 15.nfd. by

| kebukur o ﬁghrgaa?b%?g %%W?Oi%g%?nb?ﬁd% H?gthBPWna%EEP°§oan). The
resulting acid:i e i d LlLtered by.the.use of Buchner
funnel, and tﬂ%é$?§%¢%&1o%gggs#guggﬁﬁékﬁég%eapafoa WPt h ?geL of pure

wat er, neutral ized,wWip f&%@@ée@mgggg d@ggiegg?ﬁé%api ggﬁgrggﬁﬁoﬂo- L

pol yet hyl ene bucket. Pure water was 0 an esulting mxture

was made intO'@bE@&ﬁ#'ﬁ@@i b SPET 84081 PANENPa B2 £LECERLRAT EORPPEL{Qn(PH.
6.4, and IC. 120 ~tS/cm ile being stirred (rate of “stirring: 500 rpm

with a Three- @nﬁchEi)Ii@_;'S, (dypend2§P&: i 8 Propt ey byn biEF DNy 1 bl,ade
di aneter: about 5 cm). The cellul ose dispersion was dried in a drum 15
Mav 2004 6105 The molded product referred to herein is a
molded product containing the cellulose powder of the
present invention and obtained by processing by well-
known methods properly selected from mixing, stirring,
granulation, compression into tablets, particle size
20 regulation, drying, etc. When used in medicines, the
molded product includes, for example, soclid pharma-
ceutical compositions such as tablets, powders, fine
granules, granules, extracts, pills, capsules, troches,
cataplasmas, etc. The molded product of the present
25 1invention includes not only molded products used in

medicines but alsc molded products used in foods (e.g.

confectionery, health food, texture improvers, and

dietary fiber supplements), solid foundations, bath




dryer (Model KDD-1 of Kusunoki Seisakusho Co., Ltd., steam pressure: 0.35

MPa, drum surface tenperature: 136C, nunber of revol :;té %E Qéogrum 2 rpm

and tenperature of the dispersion in a reservoir: 10 hen ground
with a hamrer mll, and coarse particles were renoved by a screen with
opening of 425 ~mto obtain cellul ose powder H (loss in weight on drying:
3.9s, corresponding to Exanple 1 described in JP- A-6-316535). Table 1 shows

hysi cal ' f_10 | [ul wd H.obt ai ned and i.cal
D oper (i ce of  RUEHErAAPTaR Lndrtaa: pRodder sbtarhed Dy 2TERERg S
cel l ul ose powdef, EilIQEE%yZCaggﬂﬁcgh%gkéﬁﬁﬁg%gngtIes of a cylindrical

nol ded product obtaine Conpressi ng ot equal anounts of

cel | ul ose powder H and 1§tlQgtgﬁgfigggg%r@kg¥e§5éa%gg%ﬁ% é@%gﬁkkograns of
030, an -

commercial SP pulp (polyner 1zation degree: ev

pol yneri zati onrdegreeq 230he¥a$nChERREdHANG h%%l?é?%%%ﬁé%%d%& B +@f, 20 a

0. 14N aqueous hydrochloric acid solution at 12 ur wthstirring

(rate of stbrrpngsed® LADEnbBYod.| OWAEALAGE! EheeLoh3RREL Jkeaglor, nfd. by
| kebukuro Hohroh Kogyo Co., Ltd.; bl ade glaneter: about 30 cm). The

resul ting aci deéhdolubbepoeaedueswastfphieied1By1251thetuse ok anBughner
funnel, and the filtration residue was washed 4 tines with 70 L of pure

wat er, neutralbezetl wkthoagueoasbaswdnoa, thkasedghn ar9@hk pehwetihyl ene 15
May 2004 61 bucket, and then nmade into a cellul ose dispersion having a
concentrati on B¥odugt ( pHihen4thandontené4isSlenp, thhnl @ bekngsatisred (rate
of stirring: 500 rpm) wth a Three-One Mtor (Type 1200G 8MM nfd. by 5
HEI DON; bl ade HF@het¥rPhupboelsreaperthescebhnptsbedinpersedntwashsubj ect ed
to spray d£%iqg {gi persion feed rate: 6L/hr, inlet tenperature: 180 to
220C, and but1EPLeRpRFafUFE! 7OF) exalpep, whhehneddederparirel és wera
renmoved by a 10 325-n§3Q%§cree to_obtain cellulose powder | _(loss in

|
wei ght on dryi hg? £21$0°2bF P€8Pondfhg EONERRRpte BYF eﬁ@béy4éEE§§7ﬂf. Tabl e

1 shows physi r [ | ulo powder | obtained and physi cal
properties ofq§£%€1?ﬁ§#%c feﬁ%f%g%ypéogﬁitOBb?%Fﬁed by conpressing 15

e ot v, By OENEE B ek £ BRREEL R BBt bR o
cel lul ose powdesrdignga{aEtOSEy contain, besides the cellulose powder

15 of the present invention, other additives such as
active ingredients, disintegrating agents, binders,
fluidizing agents, lubricants, correctives, flavoring
materials, coloring matters, sweeteners, surfactants,
etc. if necessary.

20 The disintegrating agents include, for
example, celluloses such as sodium croscarmellose,
carmellose, calcium carmellose, sodium carmellose, low-
substituted hydroxypropyl cellulose, etc.; starches
such as sodium carboxymethyl starch, hydroxypropyl

25 starch, rice starch, wheat starch, corn starch, potato
starch, partly pregelatinized starch, etc.; and

crospovidene.

The binders include, for example, sugars such



Conparative Exanple 3 20 A pul p sheet of needle | eaf tree and broadl eaf
tree for dissolution (a-cellul ose 90.5%, pcellul ose , aannnnium

rel ative viscosity 4.70, and whiteness 93) was disiﬁﬁ%éﬁﬁ@éﬁr—innersed in
12 L of a sodium hypochlorite solution (available chloride: 25 1.6 g/L) to
adjust the pHto 10.9, and then treated at 60C for 310 m nutes. The pulp
thus treated was thoroughly washed with&ater, centrifugally dehydrated,

15 Mav 2004 62 ang.khen dried B% air blL.owing at 105C. The pulp dried was
ground with aRSo¥etFFafPAg hali-Yrlse f dRCEOSRIr nGtres tostr e Whiic FUG84r se

articles were,r ed with a 100-nmesh screen to obtai.n cellul ose powder J
Flos; in5 MBSéﬁgﬂg Sd?@% g?szwéﬂ?ggpaesﬁgﬁ&ﬁﬁg’tHaé%éﬁﬁﬁe 2uin P

JP- A-50- 19917 - S .physical properties.of cellul ose powder J
obt ai ned and %ﬁyg?ggﬁoéfogg?ﬁﬁggxdfe CCVIVR%FFC&PlH%ﬂ§e§ ¥oduct obt ai ned

by conpressingﬁgﬁhéghgég Ba@geéfigelgggérZSEEQWEaRhy%£¥¥%§¥?Perties 10 of

a cylindrical product o i'ne conpressing a m re of equal

amount s of scel bul108€,BaNdginy aegrl,a%gaﬁk RRaRat %g%gggsglggﬁ 4 Commer ci al

KP pul p (pol ynmerization déegree: 158 and level-o i Zation

degree: 145) wagabhydaohy#gdpbBran). £85301eQY s RUELOCRLAN .G aaGid sol ution at
125C for 150 m nutes, and the hydrolysis residue was "neutralized, washed

and then filteted;tocdDbtidbBed wethcakecryBeawet neake1was ofskgr oughly ground
in a 20 kneader, after which ethanol was added thereto so that the vol une

rati o of ethapobdéoetiheejiolindepr agdebxgbrovpelcake 1heceres hlydrblkg-resul ting
m xture was filtered by expression and then air-dried. The resulting dried
powder was grpupdylihehhgl haehdrleskl mathgbacsél2dopart ietkes were renoved
with a 40-nesh screen to obtain cellul ose powder K (loss in weight on

dryi ng: 310$, skaFfespopdrhgasorERanprEinizadIPtATsSs, 264K chTaBISEel 15 May
2004 63 shows physical properties of cellul ose powder K_obtained and

physi cal prop%??iéssﬁ?t eEgFiﬂﬂﬂV@éFSnﬁPHEdaErB@&&ﬂvéﬁﬁérned by conpressing
cel l ul ose powde [ roperties_of a cylindrical 5

[ Kg.%ablg 2 shows §h¥5| al E
mol ded pr oducRYbbY at ARYC by cOAPPRELVAGY RPxYUPESot PEGYAN ‘&¥dunt s of
cel lulose pomgféoﬁgfpg,lggé9§ean ng£85h¥8 Eé%ﬂghﬁdg such as

calcium hydrogenphosphate, calcium carbonate, synthetic

15 hydrotalcite, magnesium aluminate silicate, etc.

The fluidizing agents include hydrated
silicon dioxide, light silicic anhydride, etc. The
lubricants include magnesium stearate, calcium
stearate, stearic acid, sucrose fatty acid esters,

20 talc, etc. The correctives include glutamic acid,
fumaric acid, succinic acid, citric acid, sodium
citrate, tartaric acid, malic acid, ascorbic acid,
sodium chloride, l-menthol, ete.

The flavoring materials include orange,

25 wvanilila, strawberry, vyogurt, menthol, oils (e.g. fennel
0il, cinnamon oil, orange-peel o0il and peppermint oil),
green tea powder, etc. The coloring matters include

focd colors (e.g. food red No. 3, food yellow No. 5 and



Cel l ul ose powder | of Conparative Exanple 2 was ground with a pneunatic

grinding mll (Single-Track 10 Jet MII| Model STJ'20015§ﬁg§deqseiShi”

Enterprise Co., Ltd.), and coarse particles were reno reen with a
opening of 75 ~n to obtain cellul ose powder L (loss in weight on drying:
4.1% corresponding to Exanple 1 in JP-A-63-267731). Table 1 shows physi cal
15 properties of cellul ose powder L obt aitfed and physi cal properties of a

l'i ndri cal I bt ai ' | | ul L.
Thbl 02 Shove phySrcar Br S8ar 1! baCaPoR o LRAPEEAT 0) BB B oaTer “BOCH ned
b [ ] I f I L and
et ose. - Compar ST ue’ Bxangt &b et PiFbce ponabE oL bE . NGTE%E vas gr ound

ith ti b | : - [ ' M (I
R e e E R Ak B e e S

cel | ul ose powdestd obf ahnedoaad RAYsieah , Prapekt In‘éitogﬁuﬁw bRdbiealy 15
Mav 2004 64 nol ded product obtained by conpressing cellul ose powder M

Tabl e 2 shows phystétahypropgesi Bsaof ateyl i ndei eakrapkdedspradugtcobt ai ned
by conpressing a m xture of equal amounts of cellul ose powder M and

| act ose. 5 Conpelnaspivel Bxhdap) eg¥yTbeisafietpyoeesd astensCopparathyeemsanpl e
2 was carried out except for changing the hydrolysis conditions to a 70
aqueous hydroch¥by¢el atedtsoroiflonste05C andb20ani Aatey. apltieestkes,
filtration and washing 10 isopropyl alcohol was added to the filtration
resi due mashed,P%%BO%%%t¢%%$@%%rm%gdapgﬁéaged @hshoa Gbhri atHenmogeni zer
Model 15M manuf actured by Ni hon Sei ki Sei sakusho Ltd. The solid content of
the resulting di spersion W& 2@fu¥eetngbedbents sefaneadblosheagins drying.
Coarse partjcles re renoved by the e of a screen with opening of 250
dun to obtaIg c%ﬁ%?ﬁ%%% T (i FI%%ETYnaﬁEIEﬁtlBﬂrﬁ?§FH5$'3.5%;

corresponding g sl e, IR ZPL ) Tablerd phovecompheR
cylindrical ”DIfﬁﬁkéﬂfgkﬁé 9@faf@§@,b¥ngredients for food, ingredients
for cosmetic, coloring matters, flavoring materials,
metals, ceramics, catalysts, surfactants, etc., and may
15 be in any form such as powder, crystals, oil, solution
cr the like. The active ingredient may be that coated
for, for example, the control of dissclution and
release or the reduction of a bitter taste.
For example, the pharmaceutically active
20 ingredients are those administered orally, such as
antipyretic analgesic antiphlogistics, hypnotic
sedatives, sleepiness inhibitors, dinics, infant
analgesics, stomachics, antacids, digestives,
cardictonics, drugs for arrhythmia, hypotensive drugs,
25 wvascdilators, diuretics, antiulcer drugs, drugs for
controlling intestinal function, therapeutic drugs for
osteoporosis, antitussive expectorants, antasthmatics,

antibacterials, drugs for pollakiurea, tonics, vitamin



conpressing cellul ose powder N. Table 2 shows physical properties of a

cylindrical nolded product obtained by conpressing a Jd xtur E equal
anounts of cellul ose powder N and 25 | act ose. is—~i§ﬁi§%€%§ative Exanpl e

8 Using Air Jet Sieve, coarse particles were renoved from cel |l ul ose powder
H of Conparative Exanple 1 wth a 75-~m screen and fine particles were
renoved 5 therefromw th a 38-dun screen3fo obtain cellul ose powder 0 (loss

in weight on drying: 4.0~ corresponding to Exanple in JP-A-11-152233).
Tabl e 1 shows %ﬁﬁ%ﬁrﬁ%lﬁ%ﬂeﬁ%’s of cellul ose powder 0O obtained and

hysi cal ti f | i ndr.ical |.ded duct . obt ai hed 10
Compr ecsi ho 6ol | ul ose. povklt CUER &5 RO phYS ESPE GTETer {Tesihi a
l'i ndri cal l,ded ' ' 1 xt I
arounts. of - col |0 oaD oanadr O R Tt At Tonarat 1 V2 Eanpt ' me
of ! _ fact _ f
St T ing: 4000 1oy WAk Rahor W o et BT (R g
(di spersion f eathe &gt it s iy eécﬁi@f@eirr?éﬁ’é&ieﬂ@gslz 01 €0 &20Gpand outlet
g

tenperature: 50 to 70C) to obtain cellul ose powder 0ss 1 n wei ght on

drying: 3.8~). Olahl etk ,shovsyiwisd Gt RIAREId S s Ay celd Wosehovdes . P
obt ai ned and physi cal properties of a cylindrical nolded product obtained

by conpressi ngiteln whesedqowtsr 25 idralata Dshovs, physi cltaoioperti es of
a cylindrical nolded product obtained by conpressing a m xture of equal
amount s of cel ltleosexqiguidert Rsanabtl antffbieri entl5 dMavei2004s £61 Soapiaswf | ve
Exanpl e 10 Commercially available SP pul p (polynerization degree: 790, and
| evel - of f pol y@brisZaEilopri@prde.e 2 2@nneds behdpyret antl tHen dwarole,zed in a
10% 5 aqueous hydrochloric acid solution at 105C for 5 m nutes, and the
resul ting adi dtissardiies PeSidneE viss wionnt emad, atastrstzaiedhen subjected to
pH adj ustment and concentration adjustnment to obtain_ a cellul ose particle
di spersion having a sol i #P&ht &R GRS e Royder &L athe Sesantel ectric

conductivity OEn%%%tE%%FqE Eg%d in the case where the content of the

active ingredient(s) in the molded product is high, it
is especially advantageous because it has, for example,

15 the following advantages: it can impart a sufficient
meldability without accelerating the retardation of
disintegration even at a high striking pressure; it
permits reduction of the amount of the cellulose powder
to be added and hence miniaturization of the molded

20 product; and the degree of wear of the resulting
tablets is low and their powdering and breakage during
packing into bottles and transportation is minimal.
The cellulose powder of the present invention is
advantageous when the content of the active

25 ingredient (s} is 5 wt% or more, preferably 10 wt% or
more, still more preferably 30 wt% or more, in
particular, 50 wt% or more.

Since the cellulose powder of the present



di spersion was dried in a drumdryer (Mdel KDD-1, nfd. by Kusunoki Kikai

Sei sakusho Co., Ltd.: steam pressure: 0.35 Mra, drunfssgﬁfaﬁsoéerrperature:

136C, nunber of revolutions of drum 2 rpm and te the 15

di spersion in a reservoir: 100C) and then ground with a hammer mll, and
coarse particles were renoved by the use of a screen with opening of 425
~tmto obtain cellulose powder Q (loss B weight on drying: 4.5%
correspondi ng to Conparative Exanple 8 in JP-A-6 20 316535). Table 1 shows
physi cal prope™icdsion &8s dro$&GsodvicheY: Qe Sfeibramb shksi kid v prioper ti es
of a cylindrical gfldeq_product obt ai ned by conpressing cellul ose powder Q
Tabl e 2 shows Gy S TP igEghéitiles smad lo\h fanstindg| anminie & i RRIC OB} ai ned
by conpressinq 25 a _mxture of_ equal amunts of cellul ose powder Q and

| actose. 15 v P58 S6 7 1EEFRTAS P& S 15 VR grairstoke cHupped
comercially il .abl.e SP.pul p. (.pol yneri zatigon degree: 1030, and | evel -of f
polynerizatio% é&?gégng > ﬁ&gﬁﬁﬁnaﬁﬁﬁﬁé;fégkéia.%ﬁﬁ?2§&¥HﬂQﬁ?on of

hydr ochl orisC Lo N _iss@propyl. .al cohql t hen drol.yze t, 90C for 10

m nut es whi5l e%%g?jr% gtfi ??leed@sfgst%ﬁgtt r]T%hveeqjs Sar ernaii‘tq:}eieos’l‘ t[ﬁee s%alr‘ﬁ *Frateri al

| layer became 1@ g bnalh@Reuthe MY Qs rr' -(rlc%lgse\ﬂacg ﬂreheg;ooc{} trays at 40C

for 24 10 hours to obtain cellul ose powde I'n wei ght on drying:

2.5~, correspendida® e +Bxampke 8 niin t3Y2A050362) -ofTel_t%Jr‘qul Shows physiLal

properties of cellul ose powder R obtained and physical properties of a

cylindrical nohdedspr odtitbdeht aiedad by ,C YIRS Sivig, ClJ1W asawpomder 15 R
Tabl e 2 shows physical properties of a cylindrical nolded product obtained

by conpressi ngi&amixt prepafracqoal camuivat 4 idde,calndiltese mrewdaratRand £

| act ose. Exanple 8 In a polyethylene bag, 20 wtg of cellulose 20 powder C
of Exanpl é03, ingrgowel sepiddvosel@Piar rmatdsd s10QManavai-c ta ifrriorg DW
Corp.), 60 wt~ of ethenzam de (nfd. by Iwaki Seiyaku Co., Ltd.) and 0.5 wto
of Iight sili&PPl8RRydPFrdéheAdissi-l 200, nfd. by Nippon Aerosil Co., Ltd.)
wer e thoroughly m xed f%h 3 nLnutes, and 25 magnesi um stearate (nfd. by

Tai hei Kagaku Sanqyo Co:DlCLtgP)ehas radgedechdretsticitaprramiwidest 0.5 w %

based on the total i ght of the xed er, followed b
proguc%g gontalngng ghe ce&qu ose powder of %he present

invention and optionally other additives and obtained
15 by any of a direct tabletting method, a granule
compression method and an extra-granulation method.
Tablets obtained by direct compression are especially
preferable.
The cellulose powder of the present invention
20 1is especially advantageously used for an active
ingredient for medicine having a low moldability,
because of the advantages, for example, that compres-
sion into tablets can be carried out at a high striking
pressure without accelerating the retardation of
25 disintegration. Whether the moldability is low or not
can be determined by the hardness of tablets obtained
by placing 0.5 g of the pharmaceutically active

ingredient in a die {(manufactured by Kikusui Seisakusho




15 May 2004 68 slow m xing for another 30 seconds. Table 3 shows the angle

of repose of the resulting m xed powder. This m xed P \fﬂf 20 conpr essed
egt-r—n%—rmrchl n

into tablets each weighing 100 ng with a rotary tabl e 5
(CLEANPRESS CORRECT 12HUK, nfd. by Ki kusui Seisakusho Ltd.) at a turntable
rotational speed of 24 rpmand a conpressive force of 3,000 N by the use of
a 11R punch with a dianeter of 0.6 cm %8ble 3 shows physical properties of
the tablets. 10 Exapple 9 M xed powder and tablets were prepared by the
same procedur -&& i TF B BRI B ExTEHt 25 Dr aRd nePrRTeusbee pbadect Evef
Exanple 5. Table 3 sho the angle of repose of the m xed powder and

physi cal 15 prjorb%]?eicfjeeél\,%fw%ﬁé 3 ab} 2t PURTRRGE VRIERaRpER 20 M %Bd powder

and tablets were pr red by the same, procedure as_ in Exanple 8 except for
using cel | ul os r&\ﬁ&%% % ]f%ﬁLi”veg #ehq L§dp £ramopasabialt he

Conpar at i ve Beuiai% s TSEG BtdereSnie € i ereesel & irkpatedbytifie same
Comparat fve’ Bxans e B s B e g B e RS thbe. ¢ ne
angl e of reposg 1@fh WiRyiHEM RPWEST, andy Physi caly PLOReLSL eSoRf L 0E; S0 ets.
rate 1s approximately 20 - 30 cm/min). The cellulose
powder of the present invention is especially
effectively used when the tablet hardness of the
10 pharmaceutically active ingredient is less than 100 N,
preferably less than 50 N, more preferably less than 10
N. Such a drug includes phenacetin, acetaminophen,
ethenzamide, etc.
When the cellulose powder of the present
15 invention is used in combination with a fluidizing
agent and a disintegrating agent, tablets especially
excellent in moldability and disintegrating property
can be produced without deteriorating the fluidity
during the production of the tablets. As the
20 disintegrating agent, a super-disintegrating agent such
as sodium croscarmellose (e.g. “Ac-Di-Sol” manufactured
by FMC Corp.) is preferably used because it is
effective even when added in a small amcunt. As the
fluidizing agent, light silicic anhydride is especially
25 preferable, and the fluidizing agent includes “Aerosil”
(mfd. by Nippon Aerosil Co., Ltd.), “Carplex” (mfd. by
Shionogi & Co., Ltd.), “Cyroid” (mfd. by Fuji Davisson

Co., Ltd.), “Adsolider” (mfd. by Freund Sangyo K.K.),



Exanple 10 In a pol yethyl ene bag, 60 w~ of 5 acetam nophen (fine powder
type, nfd. by Yoshitom Fine Chemcal Co., Ltd.) and s mﬂg f. | 1ght
silicic anhydride (Aerosil 200, nfd. by N ppon Aerosi Ay .) were

m xed for 3 mnutes to previously inprove the fluidity of the drug. Then,
30 wt~ of cellulose 10 powder C of Exanple 3 and 9.5 wg of corn starch
(avail abl e from N ppon Starch Chemical ©81, Ltd.) were added thereto,

foll owed by thorough nmixing.faor 3 mnutes in th ol yet hyl ene_bag.
Nagnesi um st eartiie ( fHchEBPEr o PRI S (b CBE  CTRPYERES added 15

o 15 PP R ARSI Rl SR,

onole O Post gl \SA G s povEgl Tl Mach poUCRL LGS |

machi ne (CLEANGRESSCORREGT it o it hcdflkuisui; Se) sqkushe Ligh) at a
speed o 0 :

turntabl e rotationa rpmand a conpressive rce of 000 N by

the use of & 1@%&%%@1&@ ﬁ]@{@tcﬁm ofc 0@ i, _Tgllpchg%ﬁe SPM%pbyﬁ&cal 25

properties of the tablets. e disintegration tine the tablets, a
val ue obt ai ned juidritout. 1a t& ST Wt shown. As the rate of dissolution of the
drug 15 Mav 2004 70 contained in the tablets, a value obtained at a

nunber of revol utions of I paddhe Gfrake rfum ddosh avme txedPt €nddi 4 n@
pol yet hyl ene bag, 30 wt$ of cellul ose 5 powder C of Exanple 3, 9.5 wt~ of
crospovi done ( @olendenin@. ,the dicthiwBASK)redilmit tsof amt et laen fibgpidinz {fg ne
powder type, nfd. by Yoshitom Fine Chemical Co., Ltd.) and 0.5 wt~ of
light silicic adepdriade {iAatosinix0m takemyLIN Pponcdblwbise Quowder d. )
were m xed all at once for _ _

10 of the present invention, the disintegrating agent and
optionally other additives, and then making the result-
ing mixture into tablets, because this method gives
higher fluidity and moldability than a method in which
all the components are mixed at conce. With a decrease

15 of the fluidity of the active ingredient(s) and an
increase of the proportion of the active ingredient (s),
the timing of addition of the fluidizing agent has a
more remarkable effect.

Particularly when rapidly-disintegrating

20 property is required, the molded product of the present
invention is especially effective since the molded
product of the present invention can have a sufficient
hardness even when produced at a low striking pressure
and thus may be made thick, so that many conduits can

25 be left in the molded product. The ferm “rapidiy-
disintegrating property” means that a molded product is

disintegrated within 1 minute in a medium such as

water, artificial gastric juice, artificial intestinal



10 3 m nutes. Magnesium stearate (nfd. by Tai hei Kagaku Sangyo Co., Ltd.)

was added thereto in an anmount of 0.5 wt~ based on tlig ﬁ!Ot 20 i ght of the
m xed powder, followed by slow m xing for further 30 ——able 5 shows

the angle of repose of the resulting m xed 15 powder. This m xed powder was
Conmpressed into tablets each weighing 100 ng with a rotary tabletting
machi ne ( CLEANPRESS CORRECT 12HUK, nfd. 4% Kikusui Seisakusho Ltd.) at a

bl ' | d.of 5 .and 0 [ f .of 5,000 N
by the use of AUSTH pYRER G Oh GO8| Shbber BRaGGSEH:Lra CORPORdILopRysi cal
ti f .1 ab : LSinte [ ti f the tabl. ,

Val o obtai ned i PhouT T a7 S SGHERAC o8 ERAMILE 15°PAOK Aol PRLRYVane
bag, 60 wt~ ofg a 71; ' - ine , nfd. b
Voshi tont i ne Chamt eal > eb. o1 45 Taaheh. Babea dr SEpBRESE bR anhyari de
Co

(Aerosil 200, #fehehy, Neppon Aerosil ., Ltd.) were mixed for 3 mnutes to
previously inprove 5 the fluidity of the drug. Then, 30 wt~ of cellul ose

powder C ofsExanple 3 anth. SeWM a185eChoaaOY! §enentCplibdan +CknvthdichY
BASF) were added thereto, followed by thorough mxing for 3 mnutes in the

pol yet hyl ene bag. vébgnesi vab 5¢ eat abefoaf dabbytTanbei rKagakunpaegyo 10 Co.,
Ltd.| was added thereto in an anount of 0.5 wt$ based on the total weight
of the m xed powwiesled oddanedabingl ewconking foimf ur when 30msecardsorTabl e
5 shows the angle of repose of the resulting m xed powder. This m xed
powder was congPalss@diianwvlieabl the ¢5lbathseepghidny ¢G0thg wirekeatrotary
tabl etting nmachi ne (CLEANPRESS CORRECT 12HUK, nfd. by Kikusui Seisakusho
Ltd.) at a turFt@Hlelenrand oratricpedllyoptBerr pddahiiveascempr medevéntorce of
5,000 N by 6he se of a 11R punch with a dianeter of 0.6 cm Table 5 shows
physi cal 2b” pricheries diPIHe 1 abl chardnpgss heami benebgrapreneVrReisf the
tablets, a Valtlir?e obc'g ained without a disc is shown. Exanple 13 The process
of Exanple 12 Whs TRHEH TH ¥xcehted% +3r 9187 hyY cEPfUfede pOREEFIRTBS
Exanpl e 5. Tahig b shaus {h % f.repose of the resultin 1 xed powder
and physical pr opaZ%(?l es ot’% %a e Jgn‘%a%leﬁg Skf%e *ﬁ?x‘éampfiésfsfaa ?56%552
can be suppressed, so that the mixture can be made into
tablets while enabling the granules to retain their
15 expected dissolving and releasing properties.
The active ingredient vulnerable to compres-
sion herein is, for example, an active ingredient which
is inactivated by compression stress or heat, or an
active ingredient which cannot exhibit expected
20 dissolving and releasing properties because the coating
portion of the active ingredient is damaged by
pressure.
The molded product containing a coated active
ingredient(s) of the present invention refers to a
25 molded product having the molded product form defined
above, such as powder, granular preparations (e.g. fine

granules or granules), or the like and containing one

or more active ingredients, wherein the active



powder. Exanple 14 In a polyethylene bag, 70 wto of acetam nophen (fine

powder type, nfd. by Yoshitom Fine 5 Chem cal Co., th.ﬁag%gi)!S wt g of

light silicic anhydride (Aerosil 200, nfd. by N ppon ., Ltd.)
were mxed for 3 mnutes to previously inprove the fluidity of the drug.
Then, 25 wg of cellul ose powder C of Exanple 3 and 4.5 wo of sodium 10
croscarnel l ose (Ac-Di-Sol, nfd. by FMC C&ﬁp., sol d by Asahi Kasei Co.) were

dded th t o, h m xi f 3. m in the,

oot hy ene.bat OheSEehPYal L8 80 I e o8 v e R RE mk upsaragoeeo.

Ltd. dd i = d.15 t he_total
meig%tmg? ?heeggiﬂﬁnﬁﬁoteg,g?%??%ag%g%%dg?%gxggxgﬁée?géng??ﬁegr§8 2econds.
Tabl e 6 sh t |.e: . h [ £] i . _Thi i xed
Ponder wae commy onglFLOL 4 PR Olnd et o LRSI XRC (BPNYE cadhed M X°

tabi et ting it ner2l(QLEANPRESS: CORRFQTE 12K o de DY Kikusyl Si sakusho

Ltd.) at a turntable rotational speed of 53 rpma a conpréessiv orce of

10, 000 N by § heanbea afodt 12R an%@c&\; Vb 1o df BRBLBE PhePefrCMm Tﬁgb' e 6 shows
physi cal properties of the tablets. As the disintegration tine 25 of the

tablets, a val usathitrey regent tiwulsed di S6r | SxSMONG, madhiMgya20%cd3 Exanpl e
15 The process of Exanple 14 was repeated except for using cellul ose powder
E of Exanpl e 5.impsiteig shisisinel-angleaod peposet bésthe eesakibng ni xed
powder 5 and physical properties of tablets nade of the m xed powder. As

t he di sint egr ati®siPatieeof Atheonendretis)g awwid uer obt andetnod hhest Bodi sc i s
shown. Conparative Exanple 14 The process of Exanple 10 was repeated except
10 for using cEHATE Fondetl asoft Emperatine &xemps e(d. g Tabtleyd shows t he

a5l ot 5. maad oF S ISeed TR IR el A SgH Bt RARESDFcEhe
i S50l ut i on- of e A CbmaNa T KPP S s R BT hed at a
nunber of revoluhions Y Aaddl & 00309 4 Pmls shown. . ovaee
succinate, cellulose acetate phthalate, and cellulose
acetate), acrylic polymer type coating agents (e.qg.

15 Eudragit RS, Eudragit L and Eudragit NE), shellac and
silicone resins. These may be used singly or in
combination. As a method for using these coating
agents, a well-known method may be used. The coating
agent may be dissolved in an organic solvent or

20 suspended in water. The coating agent suspended in
water may be freely granulated together with one or
more active ingredients for medicine and other
components.

With an increase of the proportion of the

25 cellulose powder of the present invention blended in
the molded product centaining one or more coated active
ingredients of the present invention, the suppression

cf the damage to the coating film by the cellulose



Conpar ati ve Exanple 15 The process of Exanple 10 was repeated except 20 for

using cellul ose powder | of Conparative Exanple 2. tﬁ?%ﬁa42§BQM5 the angl e

of repose of the resulting m xed powder and physi cal of tablets
made of the m xed powder. As the disintegration time of the tablets, a

val ue obtained without a disc is shown. As 25 the rate of dissolution of
the drug contained in the tablets, a vaftie obtained at a nunber of

revol utions o 5 2004 74 a dle of 10Q rpmis shown. Conparative
Ecanpl e 36 ThE b Ee LE oI B B St Siet Tepe ks TR 1OH Gy

cel l ul ose po r f . rat i anpl . Tahl.e 5 shows_the angl e of
repose of thgqﬁg€§ﬁgi%gbgﬁgggﬁﬁ%@agﬁ-gﬁh%%%yg% althﬁbéF ?é%r%ﬁo¥%ﬁ%%ts
made of the mjxed I e qj.si r at | i f t tablets, a
val ue obt ai nec';IL Wi te%%n?%gndﬁ:ﬁ%sf i%m%&%%péanﬁgt%%fgﬁacﬁxﬁ]goi? 10 The

process of ExaRlanld WawHeePealet eal Jiori d'3idid calda! @58, pondal. |

of
Conparative Exanple 2. Table 5 shows the angle repose o ting

m xed powder @rdppRYsbeAk PREREHIES,Ofi daklatahpde of (he X owder .
As the disintegration tine of the 15 tabf%?éf'a valué'obtained %ﬁ% out a

di sc i s showninGafffacdenve Exarpipa okl rihiemriar ess Ofp @miiel 125 was
repeat ed except for using cellul ose powder H of Conparative Exanple 1.
Tabl e 5 shows 80heténglie ohrtepodergf % He rEswtd.ng 20 m xed powder and
physi cal properties of tablets nade of
The cellulose powder of the present invention
can be used in wet granulation as, for example, a
10 reinforcing agent for a sugar coating in sugar-coated
tablets, an extrudability improver in extrusion
granulation, or a granulation assistant in crushing
granulation, fluidized-bed granulation, high-shear
granulation, tumbling fluidized-bed granulation or the
15 like, and permits preparation of a granular pharma-
ceutical composition or granules to be compressed into
tablets. For preparing the granules to be compressed
into tablets, a dry granulation method may be adopted.
In addition, tabletting by the method wherein the
20 cellulose powder of the present invention is added to
such granules that are cbtained by a well-known method
and the mixture is compression molded (an extra-
granulation method) is also applicable. Since the
cellulose powder of the present invention has high
25 water absorption properties, the rate of granulation
can be reduced even when a highly water-soluble

pharmaceutical active ingredient is granulated. 1It,

therefore, reduces the formation of coarse particles



the m xed powder. As the disintegration tinme of the tablets, a value

obt ai ned without a disc is shown. Conparative Exanpl €14%d cess of
Exanpl e 12 was repeated except 15 May 2004 75 for us-rng—g‘%g@tﬁ ose powder
| of Conparative Exanple 2. Table 5 shows the angle of repose of the
resulting m xed powder and physi cal properé@aes of tablets nmade of the m xed
powder. As the disintegration tinme of the tabl ets, a val ue obtai ned

wl thout & diisc dmshans, Conber abives BaTphe 20cTbespr gressanlyfyagR © 11

was repeated except for using cellul ose powder a I'Ve anple 1.

Tabl e 6 shows tjhiezlahgl eTid ¢ E€PDSEL 9 é&%é?s&f“ﬁﬂé %e%ﬁi‘iiﬁﬁ&‘ﬂﬂoﬂ”d
0 er. t he

physi cal properties of tablets nade the m xed po

di si ntegration diivees of Wieky apt £l a i vl peo @bt @i PedabL gt ; asdigg is
shown. Conparative Exanple 21 The process of Exanple 14 was repeated except

15 for using caldntlissle phwerty afd Goemes atdrver Bxae®s ealso Teh! €nd shows the
angl e of repose of the resulting m xed powder and physical properties of

tabl ets made ofPnsRanH b pofvdBranises heo i somb egs 8 ownt dbTet ©ing Neith
tablets, a value obtained without a disc is shown. 20 Exanple 16
(Preparation of'ifiic|cmPiRaaial eldahicixy ol | Fugtd mdiezedeibed coating
apparatus ("Mil tiplex" Mdel MP-OL, nfd. by Powex; using a Wirster colum
wth side air) &Pwsier of Kroforedembuinvensl @atmay dvai | abl e from
Suni t ono Fi ne 15dN%i\e/ 2004 76 Chem Co., Ltd.), and sprayed with a 5 wt$
hydr oxypr opyl mEtiASEe % e ROMESSE, it \Riideth &0 f ri Swanpiey @l

Co., Ltd.) bingder lutiaon.(spra i.r pressure: 0.13 MPa, spray ai r flow
rate: 35 L/ni n?ﬁgic}§ arr lﬁ‘i}%&‘){ﬁ iheo. WBLY o gefd BAY Redpkandadt e

75C, exhaugty t r &1 .37C_ air. flowrate: 40 ni/hr, and binder sol ution
feed rate: ? g%%m%) %t&#tsi%llel%t gnp%c;:pgic?rrt i%c?ri %té)cror?é%ar%pfﬁk IREE ne1f sol i ds)

based on the wgkghteob 1t rfiirrqqglltgi_n mal eate, followed by pre 10 granul ation.
Coarse particles were renoved fromthe pre-granul ati on product by the use

of a screen having openi NGe0k re5@nEUA n R Q7 ﬁséﬂ}ﬁ%ﬁﬁqﬁ%

charged into the aforesaid coating apparatus and spraye

coating |iqui dbgomaiystifnghef £38 1bwingMexato12 ,aq8Qus £ Mt celd;ul ose
di spersion ("Aquacoat" ECD 30, nfd. by FMC Corp., sold by Asahi C%hem' cal
Industry Co.; §bkidcopat erfit tB@ in$knt2oh .W Medhdd ifRgeidhs38ny W~ of a 15
wt $ aqueous _mannitol solution and 20.9 w~ of water (spray air pressure:

1 physical properties in the examples and comparative

examples are as follows.
1) Average polymerization degree
A value measured by the copper ethylene~
diamine solution viscosity method described in the
20 crystalline cellulose identification test {3) in the
13th revised Japanese Pharmacopoeia.
2) L/D of particles before drying
The average L/D value of particles in a
cellulose dispersion before drying was measured as
25 follows. The cellulose dispersion was sifted through
JIS standard screens {28801-1987), and a photo-
micrograph of particles that had passed through a 75-pm

screen and had remained on a 38-um screen was subjected



20 0.10 MPa, spray air flowrate: 30 L/mn, side air pressure: 0.02 Mra,
charged air tenperature: 70C, exhaust tenperature: 36 ir wrate: 40
m/hr, and film-.roating liquid feed rate . 8 g/ nin) proportion
becomes 30 wt~ (in terns of solids) based on the 25 weight of the
trimebutin nmal eate pre-granul ati on product to obtain coated granul es. The
coated granules were dried on trays at 46€ for 30 ninutes and then

bj ted t i n il ti by heati t t 5 Ma 04 77 t
by roi mg on £ risy ahdde R QAR otk s O8RS | Pt iRl by 160 es AT
Tabl e 7 sh t of - di i i i leate | I
p:rt?cl e: X\A’Zf t%fftrlﬁn‘i&n'ﬁtlﬁ refp’gpté |%En£%$€%%:b2¥12?%§%§%‘?£§2 ﬁ?g zi ng

tablets) In a di Gunuadned s Kddsile Selaakushp Lide: dromprterial

SUK 2,3) was placed 0.2 g of a sanple consisting o f ul ose

wd B of Ex ] : i U
powder 0 an € ohg 26 oM Hof M‘@L@l&)@%%ﬂo Ssﬁié;‘);%%\’\%}s%ﬁ (igsei

sodi um croscarnel | ose (Ac-Di-Sol, nfd. by F p.,
Co.), and canpreszedardie adfdiaty punchshav Sgr ay Al Anster 0Ee<9t§n§ﬂr%s
e

(manuf actured by Ki kusui Sei sakusho Ltd. from materi al K 2,3).

conpr essi on st messuves: mitiet aibwat aind, A0 fedr 10- 115s secondshé 0 obtain
nucl eus particle-containing tablets A As a conpressing nmachi ne, PCMI| A
manuf act ur ed byvAirkge Endl nedrieng flChe Ipak t vmisesisethe Teabd 1a Je stibwshé he
tabl et hardness of nucleus particle-containing tablets A and the rate of

di ssol ution of /M eButeisn o0 afalledtse i1P hued el peattictleesomainsead. t abl et s
A after 1 mnute. Exanple 17 Nucleus particle-containing tablets B were
obt ai ned by t hé’sal®Ssr ddedi®ri@hds am el¥ except 25 for changing
their conpq;ition and thgﬁgggpression stress as follows; cellul ose powder B
of Exanple 2: 59 wt$, nu dark i°d @OWReDgvag AL it Rist T Ar wt %

15 Mav 2004 78,50 Eunk ro %%rngllose: iimﬂ$. and coq&&ession stress: 1,500
N. Table 7 shows thé a6 et Fardnd$s Bt AR SFPIRTITTIE R HhFI%bl et s
B and the ratebgfwggﬁﬁghution of trimebutin naleate in nucleus particle s
containing tabléets B after 1 mnute. Exanple 18 Nucl eus particl e-containing

tablets C wereg)obtaipedthynt be ?,%rf%ip:rl%%e SRS idE E,\)%r[egrilrg_ﬁ @Caept for

changi ng their conposition as follows; cellulfose 10 p anple 2:
59 wt $, nucl eugspaphi ekeseh (26 W$, partly pregel atinized starch ("PCS"
PC- 10, available from Asahi Kasei Co.): 10 w$, and sodi um croscarnel | ose:

5 w$. Tablé 7 shows the Uahhet shavdress afyprudieus pRd« ersiantai ni ng
tablets C and 15 the rate of dissolution of trimebutin nmaleate in nucleus
parti cl e- cont aFhekgrt dbdefls AC affder bl Meikicé, SEdaphe s> Co., Ltd.),
10 g of a sample was sifted through a JIS standard
screen (Z8801-1987) with a screen opening of 250 um for
10 minutes, and the weight of particles remaining on
20 the 250-pm screen was expressed as a percentage by
weight based on the total weight.
5} Average L/D value of particles of 75 pum or less
A photomicrograph of particles that had
passed through a 75-um JIS standard screen in sifting
25 with Air Jet Sieve (Model A200LS, mfd. by ALPINE) was
subjected to image analysis processing (apparatus:

Hyper 700, software: Imagehyper, manufactured by

Interquest Inc.). L/D was defined as the ratio between



(Preparation of nucleus particles) A spherical nucleus ("Celfia" CP-305, 20

avai l abl e from Asahi Kasei Co.) was charged into a r %th iddﬂdized-bed
coating apparatus ("Miltiplex" Mdel M-25, nfd. by gowregf—and sprayed

with a drugcoating solution consisting of 10 parts of riboflavin, 2 w$ of
hydr oxypropyl cellul ose (L type, available 25 from N ppon Soda Co., Ltd.)
and 88 w$ of water, to obtain Iayering‘%ﬂanules containing 2 w$ of 15

Mav 2004 79 ri | avin. ' L Ui diized- b '

(v i pl e nbael TR i hr ek R ey, A4 8BRS e e R sgpeT
(" il y "Pour & Harged’ 18 kg *0Fthe
520 wlo of an 5 Baosole otk Rel [0l 588 ar Sper e an PP AuSESRERILED 30

nfd. by FMC Cofpreufot€iby¥d Asabic Kagsl o E0thaSLEH; ent 230 ™). 2.4 Wt~
of triethyl citrate, 30 wt$ of a 10 gﬁ% aqu%ogékg§g?§§ypr§%yfﬁ%thyI

cel lulose sol uiveragadLBd. GaVie 6F WAbEpaLEPLAYsAl FhRT §98¥LGe Br16nMPa, 10
spray air flowrate: 40 L/mn, charged air tenperature: 75C°~ exhaust

tenperatures 364) waludd oyt rateledbtnibbrorandef bhiteeatkngaki ayid . f eed
rate : 21 g/mn) until its proportion becones 50 ww% (in terns of solids)
based on the wei ght of theelayerang Lrhnukeset shobldi belhegeated granul es.
The coated granules were dried on trays at 50C for 30 m nutes and then

subj ected to cufiig ¥ieViedokyanibinpytheapang)ches80Cstoet60sni hhbes to
obtai n nucleus particles B. Table 8 shows the rate of dissolution of

ri boflavin in HMRY &k harierebed b torodo anatbes. (Preparation of

nucl eus particle-containing tablets) Nucleus particle-containing tablets D
ver e obt ai ned by tHPIHR® piRreHtte Belwhe Ek@rpldd 16 except for changing

their co ition and t conpr essi on
PPs rE)po&ggr sample was roughly packed into a

100-cm’ glass measuring cylinder over a period of 2 - 3
minutes by the use of & metering feeder or the like,
and the top surface of the powder layer was made level
with a soft brush such as a writing brush, after which
15 the volume of the powder sample was read. The apparent
specific volume was expressed as a value obtained by
dividing the read value by the weight of the powder
sample. The weight of the powder was properly
determined so that its volume might be approximately 70
20 - 100 cm’.
7) RApparent tapping specific volume [cm®/g]

Using a commercial powder physical property
measuring machine (Powder Tester Model T-R, mfd. by
Hosokawa Micron Corporation}, a 100-cm’ cup was filled

25 with powder and tapped 180 times. Then, the apparent
tapping specific volume was calculated by dividing the
volume of the cup by the weight of the powder layer

remalning in the cup.




25 stress as follows; cellul ose powder B of Exanple 2: 50 parts, nucleus

particles B: 45 parts, sodiumcroscarnellose: 5 partslsqﬁgggﬁﬁpgession
stress: 2,200 N. Table 8 shows the tablet hardness of 15 May 2004

80 particle-containing tablets D and the rate of dissolu tion of riboflavin
I n nucleus particle-containing tablets Eh fter 30 m nutes. Conparative
Exanple 22 5 Nucl eus particle-containing'tablets E were obtai ned by the

sanme proceduregas hp Exa t for using cellul ose powder H of
Conmparative Exaiple i T§§:§E%9§ﬁ%@§3the tabl et hardness of nucl eus

particl econtaining tabl egg,E it - I ni ets E were
Ewalla] QU AN Iy SHRA! LA Rl

hardly disintegrated in a dissol ution test, I ssol ution

of trimebutin makeat 8fi AnNYGIRUS RARKIH SN OMAIJY NGrdpbl s I3 €0 ﬁ.“‘)t be
measur ed. Conparative Exanple 23 15 Nucl eus particle-containing tablets F

vere obtai ned by KBRETS3ke cpleCedWod > ry) B@Mlee k6 jexeepts S0 s NG
cel lul ose powder | of Conparative Exanple 2 and changi ng the “conpression

stress to 15700.H. -Table .7 Thewsaltert akisaindhar dess ofi NUYSHEParticle 20
containing tablets F and the rate of dissolution of trinmebutin maleate in
nucl eus particbbyesontdi pirogetrall ets sk rdftge makhiineut @ovWdaparaitiere Exanpl e
24 Nucl eus particle-containing tablets G were 25 obtained by the sane
procedure as iMoERAnpBHB, 1mfedxcépt Hosokawa Micron Corporation), the
powder fell under the following conditions: a metal
funnel (made of a material incapable of generating
10 static electricity) with an orifice diameter of 0.8 cm,
and vibration graduation 1.5. The angles of the
ridgelines (the angles of two ridgelines; measurement
distance 3°) of a heap formed by the powder were
measured. The angle of repose [°] was expressed as the
15 average of three measurements.
9} Compressibility [%]
Compressibility was calculated by the
following equation (3) by using the apparent specific
volume and apparent tapping specific volume defined
20 above:
Compreséibility = 100 x [{l/apparent tapping
specific volume) - (1l/apparent specific volume)] /
{1/apparent tapping specific volume) (3)
10} Average particle size [um]
25 Using a low-tap type sieve shaker (Sieve
Shaker Model A, mfd. by Taira Kosaku-sho Co., Ltd.) and
JI5 standard screens (Z8801-1987), 10 g of a powder

sample was sieved for 10 minutes to measure the



15 Mav 2004 81 for using cellul ose powder | of Conparative Exanple 2 and

changi ng the conpression stress to 2,000 N. Table 7 a&§§ﬁpé£§g%ablet
~hardness of nucleus particlecontaining tablets G and f

di ssolution of 5 trinmebutin maleate in nucleus particle-containing tablets
G after 1 mnute. Conparative Exanple 25 Nucl eus particl e-containing
tablets H were obtained by the same prpgedure as in Exanple 18 except 10
for using cellul ose powder | of Conparative Exanple 2 and changi ng the

conpressi on ghEe3%160s1280Q 1Nt FaRkita of Shaws the LAR §ahardness; of nucl eus

particlecontaining tablets H and the rate of dissolution of trinmebutin

nal eate i n nyekeusprakked asCantairting 1% itabl@hs dd@ideing 8 nut e.
Conpar ati ve Exanple 26 Nucl eus particle-containing tablets | were obtai ned
by the sane puacédireecaseighExarplenkdexeaptsdor using cel lul ose powder |
of Conparative Exanple 2 20 and changing the conpression stress to 3,300 N.
Tabl e 8 showd 1t heWaabklretrabardsees idfi nuclrdus parmdac| [@c¢@gnfai ni ng tabl ets
and the rate of dissolution of riboflavin in nucleus particle-containing
tablets | safter 30 ninlisésg a Tyneni 2G4 B3 vEglre aRisox@dldan osePhysi ca
properties of a nolded product of a m xture of equal anmounts of cellul ose
powder and I&EP@§§;§H\§UBF7ﬁa|1dHé'§§1- N Siugificeg Mpa yremarheS ystems

[ sec] 1A1541228é7 35Exanpl e3C220524D161155E281546F217657GL72721H16413021 1319
Conpar at i ve3¥158250BLaNplrEAK YOS P44 BI5 AHFSL AN 1672 HHE0eL 790 GIrRII1 51 10Q143

20211R13212 Tabl e, 3 Powder physi cal Tabl et properti espropert ngl e
of Har dnessCVoval'd&ehi é’iaﬁPégPé-SPé ﬁge?%yoﬁ‘ t5 %1‘9( N)a[sg]me[ascégéa’?fblae849480. 6
10945590. 7 1?%86835%‘%052%%%-%HZ%%E%%%ﬁéés %’%H%Eﬁgggé%ing steps
10 described below, and the water vapor specific surface
area was calculated by a BET method. The calculation
was carried out by taking the molecular occupied area
of water as 8.1A. As the sample, 0.01 - 0.02 g of a
sample obtained by removing water from about 0;10 g of
15 cellulose powder by vacuum drying in 5-cn® sample tube
at 100°C for 3 hours was placed in the aforesaid
apparatus and subjected to the measurement.
(Measuring steps}
The sample was allowed to stand at each of
20 the following relative humidities for the following
measurement time and the amocunt of water vapor adsorbed

onto the sample was measured.

Relative humidity Measurement time
0% RH 200 min. or less
25 3% RH 150 min. or less

6, 9, 12, 15, 18, 21, 24, 27 or 30% RH

100 min. or less.



15 May 2004 84 Tabl e 4 Powder physi cal Tabl et physical propertiespropertyRate
of Angl e of Har dnessCV vaIueEXsinte-dissolu-reposegratigg%@@g%%g@gfter

5[1[ NI [a] [ sec] m nut esExanpl €e1051620. 81586. 7Conpar a- 14 : . 4tivel5463
40. 91099. 7Exanpl e Tabl e 5 Powder physical property Tabl et propertiesAngle
of repose []Hardness [N CV value [o]D sintegra- tion tine

[ sec] 1150660. 910Exanpl €1249740. 6111350810. 8111657551. 512Conpar ati vel746390.
910Exanpl e1856611. 1111945400. 811 15 Mav 2004 85 Table 6

Powder physi cal Tabl et t physhcalispeppeohi eppropect yArghe cobdandness&y

val ueDi si nt e- Degr eer eposegr at i onof

wear[~I fNI[ol time[~][sed$d452880b§160BDTExanhod using a Flowscrb

| ep1553910. 7180. 02Conpar ati ve2059681. 1310. 10Exanpl €2148590. 5150. 70 Table 7
Nucl eus partiEf@30MHapranessctured by Shimadzu Corp. and nitrogen as

an adsorption gas.
5 13) Average yield pressure [MPa]

The water content (measured by means of an
infrared moisture meter (Model FD-220, mfd. by KETT
Science Laboratory; 1g, 105°C)} of powder was adjusted
to 3.5 - 4.5%. Then, 0.5 g of a sample of the powder

10 was placed in a die (manufactured by Kikusui Seisakusho
Ltd. from material SUK 2,3) and compressed with a flat
punch having a base area of 1 cm®’ {manufactured by
Kikusui Seisakusho Ltd. from material SUK 2,3) until
the pressure became 10 MPa (a compressing machine PCM-

15 1A manufactured by Aikoh Engineering Co., Ltd. was used
and the compression rate was adjusted to 1 cm/min). A
stress P and the height h [cm] of the powder layer at
the stress P were input into a computer at a data input
rate of 0.02 second and recorded therein.

20 The relaticnship between the stress P and
In[1/(1 ~ D)1 calculated from the volume V [cm’] of the
powder layer at the stress P was graphically
illustrated, followed by linear regression in a stress
P [MPa] range of 2 - 10 MPa by a method of least

25 squares. The average yield pressure was defined as the
reciprocal number of the slope k of the regression
line. V {cm’] was expressed as the product of the base

area (1 cm’) of the punch with a flat surface and the




containing [N] tabletRate of dissolution after 1 m nuteNucleus particle A-
-12. 016A 4419. 8Exanpl e1l7B 4119. 018C 402l . 022E 44- Corrﬁﬂfi V?_Séf

4327. 2Exanpl e24G 4625. 525H 4533. 9 Tabl e 8 Nucl eusHar

of particle-[ N dissolutioncontainingafter 1 m nutetabl et[o] Nucleus particle
B- - 7. 5Exanpl e19D449. 8Conpar at i ve26l 44172bExanpl e 15 May 2004 86

| NDUSTRI AL APBRELGABI bl T¥nSi e_cel ] ul ose powder of the present
invention is gxcel | ent Ti nSPf PES?&H% pé)ﬁdﬂjedﬁ ;%ﬁeé@radl ithe priopesd yp Whitge

retai ning a gbedgbbnhressian ility, the cellul ose powder nakes it
possible to prgvi de tablets hg\glkgée%h?tgﬁeﬁars@ﬁ@s@ Wit e@s uretdandattqrn: of

t heir disintegFrbioninespeckakty e en the tablets are nol ded under a
hi gh striking pressure. Furtﬁern%r§¥ ?Rghggﬁpﬁﬁé§énﬂoWG§hi@&kd&ﬂd: possi bl e
to 10 provi det@%le@%raMcmnmh@t@i@,thh punifornmity in weight even when
their dru cgegtt%njt is[a hi gh and have a goog bahgﬁgecﬁigméﬁuﬁﬁﬁ@mess and

di sintegrati T'opert WasTheax bf wl £;=d hgy C u owder of the present
invention is very useful for niniaturiz?ng#éf%§f§%8%§gnﬁﬂ8?tﬁaﬁléﬂét

contai ning an active idgredi &5 having a,ql,arggo)s)pe/ci\;' c, Vf|él£ﬂ3, or tablets
having a hi gr(bh%(}nt.enbﬂ of an active ingredient. Mreover!, tn (4)

gr anul econt ai ni nNg etSs [éntra i ingy ar onatesd B0 I U6 | rbgrfdi%t , the

cel | ul ose powg%%rokohhe %rﬁ ent inven 20 tion exhibit’s suc > advant age
that the conpression 5T %]of“etaﬁélrt@blb@t snamydl cgqlstirr?&saéggz granul es,
hardly darragﬂgitslggrgoglgitn fhl gs of the granul es and hardly cause a change
in drug-rel easi ng propertredodeds Fme 2960m 8l ByAKETL .5 Gel]d ose powder,
havi ng ah0avesBgeapoLyIe| | za?ﬁ.bgt-) gegree of 150 - 450, an average L/A (the
ratio of the major axis t0’the nthor &% §hevabdeeol . par tisches ¢f g5 dun or
| ess of 2.0 dedsbiya a rticle size of 20 - 250 um an apparent
speci fic vol une ofy4.n%)a<¥rﬁg. %efc%%leg,ceaﬁ%ﬁ%q‘ gftwdeappiaws spedifien vl une of
2.4 - 4.5 craig,canhvis@Eng f se.of 55 or less. 2. The cellul ose
powder according to claim 1,3%) e?%?ﬁPT%EeﬁvZ?%@%OIﬁ%WWB%@atimﬁd.degr ee is
230 - 450. FecHmmrgeldal ose powder according to claimi1 or claim2, wherein
t he average pol ynerization degree is not a level-off polynerization degree.
4. The cell &I%se%mwamoraﬂjg&ﬁtoi@py e og clains 1 to 3, wherein the
angl e of, .repose is 54IAgr Iless. 5. The ce%}?o%e tpaot??au“e‘i's dFxolBmint o any one
of clains 1 to 4, whefeiCy tihneird.e:lallulmeae@p%g ving.a specific surface
area of 85 g%/g r nore as neasured by water 6%%%?@§iﬂnﬁnq%ﬁﬂe¥ﬁr1he
cel | ul ose powd&r “atBoPBiAgned apy conprefssahdi M8 o 1,0 5 wherein a breaking
| oad of tabbgtﬁpgb%ai nﬁg by conpressing 0.5 g of the celd Lﬁaét?elep(ﬂfv‘der at 20
MPa is 170 Nor for8“and PReCBAsi eegrapiresstihgerabntie Habl ts is 130
seconds or 4©£88fad UJQ§ ceyéulose powder according to any one of clainms 1
to 6, wherein the brea i%% b%ﬂhoEngabEet$ng Co., Ltd. was used

and j
the compression rate was adjusted to 29 cm/min) was

20 immersed in acetonitrile (for ligquid chromatography)
for 48 hours, placed in 3 dynamic vapor adsorption
measurement apparatus (Model DVs-1, mfd. by Microtec
Nichion co., Ltd.), and then dried at 25°C and a
relative humidity of 0% RH in a nitrogen stream until

25

0.0 %
¢15%/ min or less) . Then, the relative humidity was

set at %
at 55% RH, and the Cablet weight was recorded every



15 Mav 2004 88 obtained by conmpressing 0.5 g of a m xture of equal anounts
of the cellulose powder and | actose at 80 MPa is 150 RNsQy, gnd the
disintegration time of the tablets is 120 seconds or i%337£§¥§%ended). A
process for producing cellul ose powder conprising: i) obtaining a cellul ose
di spersion containing cellulose particles, wherein a) an average

pol ynmeri zation degree is 15d 450, and b) the average L/D value in wet state
is 3.0 - 5.5, bylc@mhuablhﬂgig %%Jutionfstirring force in hydrolyzing a
natural cellulosic material or i ?at§ﬁﬁ§¢queﬁ@h%te%ﬁ nd ii) spray-drying
the thus obtai neditlel Hayose dicspersion at an article EBtidribdiomer t han
100C. 9. The process accordi ng tor&ﬁgFﬁiBY ofieegin, Lhe, aver age

pol ymeri zati on dﬁﬁﬁé%-ﬁ@lﬁﬁﬂ_miﬁEQr #0. The process a?@ r dPAg St michaiem 8 or
claim?9, mherei% he average pol ynertZ%%i on ﬂ%@r§@15§iggt a level-off

pol yneri zati on @&ré@ﬁeilyéﬂm&-g&gﬁges.according to any REP opevaens 8 to
10, wherein ghe ggéhng IS spray dry|ﬁﬁ”éF1£¢MHtﬂ(aﬁatﬁyﬁfgpéyre | ower than
100C. 12. Cel | uf$8 pofdéry chtiaisred Ry, tge producti on proces$eadedr diasg t o
any one of claips 8 to 11. 13. An exci pi ﬁﬁl@@#ﬁrby agn%gg.%elluloee powder
15 Mav 2004 89 accordihgetefadg ongopf ¢laims 1 to 7 and claithEssioa A
nol ded product §§Hggé§in the cell ul ose p% %rbﬁcaomdtﬂgdtgfaﬂg one of
claims 1 to 7 and clali'm 12%rsldme exel jent according to claim #8% 15. The
mol ded product kKaccorgling to clai m 14, wher el ¥l oml tide proguct, i s tabl ets
cont ai ni ng one or nore aaﬁqﬁ§QQQywaﬁeenw%poiﬁ. The mol ded pr oductSAcddr di ng
to claim15, wheeetapthe gg;ded pr oduct cont&%ﬂ?qqﬁikﬂniaaté e ieg;s) in
a proportion of 30 w % or FeFeiati$behuﬁgggg praduct accordi ng to%ny one
of claims 1% teatier whesei n the mol ded product?cBit aPdsRat aheagheone active
i ngredi ent vul nerable to con%?%%%%@m.raﬁe gh§JW9#d§g product according to
claim17, wheF@hﬁuﬂueaﬂuﬂfg%%yqégdients) i s coat et ®192bIée aml ged product
according to %my one of clal 7 U RH vhier ng,pee nol ded product is

rapi dly disintégPabiame a&.tT@%r%pldﬁd product accordi R ansans- of
clains 14 to 19, wherein the nmol dédiFrdated Q@nq@hpﬁyp_fluidizing agent .

/' Ny/ Ny/ Nw/ NZ/ NZ/ NO/ NZ/ Ne | Dwi )NS={, =/ Nz/ NP/ NI/ NcZ/ NF'NN /Nj /N 7 NVEZ/ N NO

/ NO/ NPZ/ NMW/ N =/ N=/ NN NZ PF/ N/ NPT ANBOVANI / NI w/ N=/ Nj / N=/ NP=/ N34

/ NZ/ NI Z/ NyZ/ NPwl Ny/ Nw/ NP4w# Nyod I\VW%I\NI N/ NP/ NPZ/ Nz/ N=/ NI w/ (Nt Ny 4/ NI/ N6/ N
34W NP/ NIY/sNI /‘,‘J}%geglil N34/ NO/ NSy/ N4 LRP/ Npy/ N=/ NSy/ Nj y/ NP/ N/ NO/ Npc$/ N/ N3
4/ N9/ NS/ NyJ + Mo 1S a tablet weight o)

T (9] at tp 1
€qUilibriyny was Sufficient D

| 1y reac
humldity e hed at a4 relatijive
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18} Degree of wear of tablets [%]

10 The weight (Wa} of 20 tablets was measured,
and the tablets were placed in a tablet degree-cof-wear
tester (mfd. by PTFR-A, PHARMA TEST), focllowed by
revolution at 25 rpm for 4 minutes. Then, fine powder
adhering to the tablets was removed and the weight (Wb}

15 of the tablets was measured again. The degree of wear
was calculated by the egquation (7):

Degree of wear = 100 x (Wa — Wb) / Wa (7)
19) Rate of dissolution of a drug [%]
The rate of dissolution is measured by a
20 paddle method by using an automatic dissolution tester

DT-610 (mfd. by Nippon Bunkc Kogyo Co., Ltd.). As a

test liguid, the first liquid among the test liquids in

the general test method and degradation test method

prescribed in the 13th revised Japanese Pharmacopoeia.
25 The measurement was carried out three times and the

average of the measured values was calculated.
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10 residue was filtered by the use of a Buchner funnel,
and the filtration residue was washed 4 times with 70 L
cf pure water, neutralized with aqueous ammonia, and
then placed in a 90-L polyethylene bucket. Pure water
was added thereto and the resulting mixture was made

15 1into a cellulose dispersion having a concentration of
10% (pH: 6.7, and IC: 45 uS/cm), while being stirred
{(rate of stirring: 100 rpm) with Three-One Motor (Type
1200G, 8M/M, mfd. by HEIDON; blade diameter: about 5§
cm) .

20 The cellulose dispersion was subjected to
spray drying (dispersion feed rate 6L/hr, inlet temper-
ature 180 to 220°C, and cutlet temperature 50 to 70°C)
to obtain cellulose powder A (loss in weight on drying:
3.5%). Table 1 shows physical properties of cellulose

25 powder A and physical properties of a cylindrical
molded product obtained by compressing 100% cellulose
powder A. Table 2 shows physical properties of a

cylindrical mclded product obtained by compressing a
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10 the cellulose dispersion to 8%, its pH to 6.0, and its
IC to 35 uS/cm. Table 1 shows physical properties of
cellulose powder B obtained and physical properties of
a cylindrical molded product obtained by compressing
100% cellulose powder B. Table 2 shows physical

15 properties of a cylindrical molded product obtained by
compressing a mixture of equal amounts of cellulose

powder B and lacitose.

Example 3
Cellulose powder C (loss in weight on drying:
20 3.8%) was obtained by the same procedure as in Example
2 except for changing the rate of stirring during the
reaction to 5 rpm, the concentration of the cellulose
dispersion to 12% (rate of stirring for preparing the
dispersion: 50 rpm), its pH to 6.5, and its IC to 40
2> pS/cm. Table 1 shows physical properties of cellulose

powder C obtained and physical properties of a
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5 lactose.

Example 4
Cellulose powder D (loss in weight on drying:

3.2%) was obtained by the same procedure as in Example
2 except for changing the concentration of the

10 cellulose dispersion to 16%, its pH to 6.9, and its IC
to 65 uS/cm. Table 1 shows physical properties of
cellulose powder D obtained and physical properties of
a cylindrical molded product obtained by compressing
100% cellulose powder D. Table 2 shows physical

15 properties of a cylindrical molded product obtained by
compressing a mixture of egual amounts of cellulose

powder D and lactose.

Example 5
Cellulose powder E (loss in weight on drying:

20 4.0%) was obtained by the same procedure as in Example

2 except for changing the hydrolysis conditicns to a 3N

agueocus hydrochloric acid solution, 40°C and 40 hours,

the concentration of the cellulose dispersion to 8%,

its pH to 6.3, and its IC to 38 pS/cm. Table 1 shows
2> physical properties of cellulose powder E obtained and

physical properties of a cylindrical molded product
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obtained by compressing 100% cellulose powder E. Table
2 shows physical properties of a cylindrical molded
product obtained by compressing a mixture of equal

amounts of cellulose powder E and lactose.

5 Example 6
Cellulose powder F was cobtained by the same

procedure as in Example 1 except for using commercial
SP pulp (polymerization degree: 870, and level-off
polymerization degree: 220), and changing the

10 hydrolysis conditions to a 3N agueous hydrochloric acid
solution, 40°C and 24 hours, the rate of stirring
during the reaction to 15 rpm, the concentration of the
cellulose dispersion to 8%, its pH to 5.7, and its IC
to 30 uS/cm. Table 1 shows physical properties of

15 cellulose powder F obtained and physical properties of
a cylindrical molded product obtained by compressing
100% cellulose powder F. Table 2 shows physical
properties of a cylindrical molded product obtained by
compressing a mixture of equal amcunts of cellulose

20 powder F and lactose,

Example 7
Cellulose powder G was obtained by the same
procedure as in Example 1 except for changing the
hydrolysis conditions to a 3N aguecus hydrochloric acid
25 solution, 46G°C and 20 hours, the rate of stirring

during the reaction to 20 rpm, the concentration of the
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Comparative Example 1

Commercial SP pulp (polymerization degree:
790, and level-off polymerization degree: 220) was
hydrolyzed in 30 L of a 3N aqueous hydrochloric acid
solution at 105°C for 30 minutes with stirring (rate of
stirring: 30 rpm) by a low-rate stirrer (30LGL reactor,
mfd. by Ikebukuro Hcochroh Kogyo Co., Ltd.; blade
diameter: about 30 cm). The resulting acid-insoluble
residue was filtered by the use of a Buchner funnel,
and the filtration residue was washed 4 times with 70 L
of pure water, neutralized with aqueous ammonia, and
then placed in a 90-L polyethylene bucket. Pure water
was added theretc and the resulting mixture was made
into a cellulose dispersion having a concentration of
17% (pH: 6.4, and IC: 120 uS/cm), while being stirred
(rate of stirring: 500 rpm) with a Three-One Motor
(Type 1200G, 8M/M, mfd. by HEIDON; blade diameter:
about 5 cm) .

The cellulose dispersion was dried in a drum

10%8 & ()-pl9:::::::;rS10!

10././ 10./7./
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10 cellulose powder H obtained and physical properties of
a cylindrical molded product obtained by compressing
cellulose powder H. Table 2 shows physical properties
of a cylindrical moldéed product cbtained by compressing
a mixture of equal amounts of cellulose powder H and

15 lactose.

Comparative Example 2
Two kilograms of commercial SP pulp (polymer-
ization degree: 1030, and level-cff polymerization
degree: 220) was chopped and then hydrelyzed in 30L of
20 a 0.14N aqueous hydrochloric acid solution at 121°C for
1 hour with stirring (rate of stirring: 30 rpm) by a
low-rate stirrer (30LGL reactor, mfd. by Ikebukuro
Hohroh Kogyo Co., Ltd.; blade diameter: about 30 cm),
The resulting acid-insoluble residue was filtered by
25 the use of a Buchner funnel, and the filtration residue
was washed 4 times with 70 L of pure water, neutralized

with aqueous ammonia, placed in a 90-L polyethylene
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usS/cm), while being stirred (rate of stirring: 500 rpm)
with a Three-One Motor (Type 1200G, 8M/M, mfd. by
HEIDON; blade diameter: about 5 cm).

The cellulose dispersion was subjected to
spray drying (dispersion feed rate: 6L/hr, inlet
temperature: 180 to 220°C, and outlet temperature:
70°C), after which coarse particles were removed by a
325-mesh screen to obtain cellulose powder I (loss in
weight on drying: 4.1%, corresponding to Example 1 in
JP-B-40-26274}. Table 1 shows physical properties of
cellulose powder I obtained and physical properties of
a cylindrical meolded product obtained by compressing
cellulose powder I. Table 2 shows physical properties
of a cylindrical molded product cobtained by compressing
é mixture of equal amounts of cellulose powder I and

lactose.

Comparative Example 3

A pulp sheet of needle leaf tree and broad-
leaf tree for dissclution (a-cellulose 90.5%, B-
cellulose 4.7%, cuprammenium relative viscosity 4.70,
and whiteness 93) was disintegrated, immersed in 12 L
of a sodium hypochlorite sclution (available chloride:
1.6 g/L) to adjust the pH to 10.9, and then treated at
60°C for 310 minutes. The pulp thus treated was

thoroughly washed with water, centrifugally dehydrated,
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' was ground with an oscillating ball mill for 30
minutes, after which coarse particles were removed with
& 100-mesh screen to obtain cellulose powder J (loss in
5 weight on drying: 2.0%,corresponding to Example 2 in
JP-A-50-19917). Table 1 shows physical properties of
cellulose powder J obtained and physical properties of
a cylindrical molded product obtained by compressing
cellulose powder J. Table 2 shows physical properties
10 of a cylindrical molded product obtained by compressing

a mixture of equal amounts of cellulose powder J and

lactose.

Comparative Exanmple 4

Commercial KP pulp {polymerization degree:

15 840, and level-off polymerization degree: 145) was
hydrolyzed in a 0.7% aqueous hydrochloric acid solution
at 125°C for 150 minutes, and the hydrolysis residue
was neutralized, washed and then filtered to obtain a
wet cake. The wet cake was thoroughly ground in a

20 kneader, after which ethanol was added thereto so that
the volume ratio of ethanol to the ground product of
the cake becomes 1. The resulting mixture was filtered
by expression and then air-dried. The resulting dried
powder was ground with a hammer mill and coarse

25 particles were removed with a 40-mesh screen to obtain
celluloserpowder K (loss in weight on drying: 3.0%,

corresponding to Example 1 in JP-A-56-2047). Table 1
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5 molded product obtained by compressing a mixture of

egqual amounts of cellulose powder K and lactose.

Comparative Example 5
Cellulose powder I of Comparative Example 2
was ground with a pneumatic grinding mill (Single-Track
10 Jet Mill Model STJ-200, mfd, by Seishin Enterprise Co.,
Ltd.), and ccarse particles were removed by a screen
with a opening of 75 um to obtain cellulose powder L
{loss in weight on drying: 4.1%, corresponding to
Example 1 in JP-A-63-267731). Table 1 shows physical
15 properties of cellulose powder L obtained and physical
properties of a cylindrical molded product obtained by
compressing cellulose powder L. Table 2 shows physical
properties of a cylindrical molded product obtained by
compressing a mixture of equal amounts of cellulocse

20 powder L and lactose.

Comparative Example 6
Cellulose powder E of Exampie 5 was ground
with a magnetic ball mill for 12 hours to cbtain
cellulcose powder M (loss in weight on drying: 5.1%).
25 Table 1 shows physical properties of cellulose powder M

obtained and physical properties of a cylindrical
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5 Comparative Example 7
The same process as in Comparative Example 2
was carried out except for changing the hydrolysis
conditions to a 7% agqueous hydrochloric acid solution,
105°C and 20 minutes. After the filtration and washing
10 isopropyl alcohol was added to the filtration residue
washed, and the residue was dispersed with a Gohrin
Homogenizer Model 15M manufactured by Nihon Seiki
Seisakusho Ltd. The solid content of the resulting
dispersion was adjusted to 10%, followed by spray
15 drying. Coarse particles were removed by the use of a
screen with opening of 250 um to obtain cellulose
powder N (loss in weight on drying: 3.5%, corresponding
to Example 2 in JP-A-2-84401). Table 1 shows physical
properties of cellulose powder N obtained and physical
20 properties of a cylindrical molded product obtained by
compressing cellulose powder N.
Table 2 shows physical properties of a
cylindrical molded product obtaihed by compressing a

mixture of equal amounts of cellulose powder N and

25 lactose.




10) 1091 & ()-010%$1 & () - 1091 & ()- 10"" 10""
10""18P-i1110%"& ()-,!8P-i!110% 2"2&' () -, kxaBr$4 2004 .
10)10%$|&'()-!8D10%$0$0&'()-y109$|&'()-10?$|&f()-ClO@%?éE?%TgEIOW$I&T()-#(
aBrsS4 10)+J 109l & ()-)wi09%l & ()-'*10%l & ()-!*3"109%NI N & () -
10981 & () - 1091 & ()- 2LydYNC 10) 10$l 10$l 10$l9:z10%l & ()-9810%I & () -
710@$I&T()-510@$I&f()--GﬂO@&I&T()-()*+7: 10)i 10%& ()-10%& ()- 10H 10H
10H10%H&' () - @O%H& () -10%1& ()-: U], z[ 9bC 10! 1# 10%*n*& () - &p
10%& () - S! 1p-d64padatl vSM 100G 28 §)-! 1tM 109%in& ()-! @ 10%}&' ()-,(}oP1 10
10%' ()-F10%& ()- 10 10 10! X0 10%&f() <1@ 10%}1& ()-< ! @
1094} & () - &+zX90P1 Using Air Jet Sieve, coarse particles were
1$110% & ()-p' U $110%& ()-plj!10% ()-VI8ljI10%vWE ()-VI @) ! 109%& ()-V'k
j1109%& () - V+2uf e 1@ %Rt ¢ - cdDliDose powder H of Comparative Example
108Y10%&' ()-L610%& ()-Ps-1!10%& ()-6!'NPs-i!10% ()-6}p}[<] _@
1Sp0! 109 () - pl #Spoh 199RN&IUL ) spraen 1088 €1nS pAYRiEC)lep! were removed
10941 & () - plo%&'() q| BCDEQT} oP1 10 109%&' ()- F109%&' () -
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powder O {(loss in weight on drying: 4.0%, corresponding

to Example in JP-A-11-152233). Table 1 shows physical

properties of cellulose powder O obtained and physical

properties of a cylindrical molded product obtained by

10 compressing cellulose powder O.
Table 2 shows physical properties of a
cylindrical molded product cbtained by compressing a
mnixture of equal amounts of cellulose powder O and

lactose.

15 Comparative Example 9
The same cellulose dispersion as obtained in

Example 5 was stirred (rate of stirring: 4,000 rpm)
with a TK homomixer and then subjected to spray drying
(dispersion feed rate: 6L/hr, inlet temperature: 180 to

20 220°C, and outletrtemperature: 50 to 70°C) to obtain
cellulose powder P (loss in weight on drying: 3.8%).
Table 1 shows physical properties of cellulose powder P
obtained and physical properties of a cylindrical
molded product obtained by compressing cellulose powder

25 P. Table 2 shows physical properties of a cylindrical
molded product obtained by compressing a mixture of

equal amcounts of cellulose powder P and lactose.
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ization degree: 790, and level-off polymerization

degree: 220) was chopped and then hydrolyzed in a 10%

5 aqueous hydrochloric acid solution at 105°C for 5
minutes, and the resulting acid-insoluble residue was
filtered, washed and then subjected to pH adjustment
and concentration adjustment to obtain a cellulose
particle dispersion having a solid content of 17%, a pH

10 of 6.4 and an electric conductivity of 120 puS/cm. The
dispersion was dried in a drum dryer {Model KDD-1, mfd.
by Kusunoki Kikai Seisakusho Co., Ltd.: steam pressure:
0.35 MPa, drum surface temperature: 136°C, number of
revolutions of drum: 2 rpm, and temperature of the

15 dispersion in a reservoir: 100°C) and then ground with
a hammer mill, and coarse particles were removed by the
use of a screen with opening of 425 um to obtain
cellulose powder Q (loss in weight on drying: 4.5%,
corresponding to Comparative Example 8 in JP-A-6-

20 316535). Table 1 shows physical properties of
cellulose powder Q obtained and physical properties of
a cylindrical molded product obtained by compressing
celliulose powder Q. Table 2 shows physical properties
of a cylindrical molded product cbtained by compressing

25 a mixture of equal amounts of cellulose powder Q and

lactose.
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SP pulp (polymerization degree: 1030, and level-off
pclymerization degree: 220) was impregnated with a

5 0.25N solution of hydrochloric acid in isopropyl
alcohol and then hydrolyzed at 90°C for 10 minutes
while being stirred so that the shear rate of the
starting-material layer became 10 s™'. Then, the
hydrolysis residue was dried on trays at 40°C for 24

10 hours to obtain cellulcse powder R (loss in weight on
drying: 2.5%, corresponding to Example 8 in RU2050362).
Table 1 shows physical properties of cellulose powder R
obtained and physical properties of a cylindrical
molded product obtained by compressing cellulose powder

15 R. Table 2 shows physical properties of a cylindrical
molded product obtained by compressing a mixture of

equal amounts of cellulose powder R and lactose.

Example 8
In a polyethylene bag, 20 wt$% of cellulose
20 powder C of Example 3, 19.5 wt% of lactose (Pharmatcse
100M, available from DMV Corp.), 60 wt% of ethenzamide
(mfd. by Iwaki Seiyaku Co., Ltd.) and 0.5 wt% of light
silicic anhydride (Aercsil 200, mfd. by Nippon Aerosil
Co., Ltd.) were theoroughly mixed for 3 minutes, and
25 magnesium stearate (mfd. by Taihei Kagaku Sangyo Co.,
Ltd.} was added thereto in an amount cf 0.5 wi% based

on the total weight of the mixed powder, fcllowed by
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5 (CLEANPRESS CORRECT 12HUK, mfd. by Kikusui Seisakusho
Ltd.) at a turntable rotational speed of 24 rpm and a
compressive force of 3,000 N by the use of a 11R punch
with a diameter of 0.6 cm. Table 3 shows physical

properties of the tablets.

10 Example 9
Mixed powder and tablets were prepared by the
same procedure as in Example 8 except for using
cellulose powder E of Example 5. Table 3 shows the
angle of repose of the mixed powder and physical

15 properties of the tablets.

Comparative Example 12
Mixed powder and tablets were prepared by the
same procedure as in Example 8 except for using
cellulose powder H of Comparative Example 1. Table 3
20 shows the angle of repose cf the mixed powder and

physical properties of the tablets.

Comparative Example 13
Mixed powder and tablets were prepared by the
same procedure as in Example 8 except for using

25 cellulose powder I of Comparative Example 2 in Example
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Example 10

In a polyethylene bag, 60 wt% of
acetaminophen {(fine powder type, mfd. by Yoshitomi Fine
Chemical Co., Ltd.) and 0.5 wt% of light silicic
anhydride (Aerosil 200, mfd. by Nippon Aerosil Co.,
Ltd.) were mixed for 3 minutes to previously improve
the fluidity of the drug. Then, 30 wt% of cellulose
powder C of Example 3 and 2.5 wt% of corn starch
(available from Nippon Starch Chemical Co., Ltd.} were
added thereto, followed by thorough mixing for 3
minutes in the polyethylene bag. Magnesium stearate
(mfd. by Taihei Kagaku Sangyo Co., Ltd.) was added
thereto in an amount of 0.5 wt% based on the total
weight of the mixed powder, followed by slow mixing for
further 30 seconds. Table 4 shows the angle of repose
of the resulting mixed powder.

This mixed powder was compressed into tablets
each weighing 100 mg with a rotary tabletting machine
(CLEANPRESS CORRECT 12HUK, mfd. by Kikusui Seisakusho
Ltd.) at a turntable rotational speed of 53 rpm and a
compressive force of 5,000 N by the use of a 11R punch
wWwith a diameter of 0.6 cm. Table 4 shows physical
properties of the tablets. As the disintegration time
of the tablets, a value cbtained without a disc is

shown. As the rate of dissolution of the drug

nlp -#*?M?1 1 10



11 F *pl09& () -! 109&' () - Z109M& () - 109& () - z109%&' () - 60109M& () - +

&JE71 1! F

= 100ME' () -1 YL0IME () - #10%M& () - ! 1098 () - & 100m& () 15NE8%.200% 82d 9qaB71
11 6% 1006& () - 41006& () - 2S10%& () -1 9- 10%mw& () - P+gL0%w&: () -) 109%& () - qQ bC
11 p10% & ()-110% & ()-c10% & ()- 10w 10w 4§wc: 1098 () - y8109%m&' ()-Q v
GJEbC 1!'9 109 & () - P-

109 & ()-10% & EPr3a0%esl (In K% & 41)1e%@,0% &G ditEied at a number
11f0*10% & ()-F(10% & ()-y&010% & ()-"f 109 & ()-

% & ()-2109 &9F) TeIRHENGE o <C3109% &3I4 & 00 -0 L €DowrB10% & () - -
igoﬁi-E%-,z 1£48(:'(f%)-M~_@1! 910%I£()- i 1096 &'()-rlofy&SI & (). 10] 10]

Example 11

In a polyethylene bag, 30 wt% of cellulose
S powder C of Example 3, 9.5 wt% of crospovidone (Colidon

CL, mfd. by BASF), 60 wt% of acetaminophen (fine powder
type, mfd. by foshitomi Fine Chemical Co., Ltd.) and
0.5 wt¥ of light silicic anhydride {Rerosil 200, mfd.
by Nippon Aerosil Co., Ltd.) were mixed all at once for

10 3 minutes. Magnesium stearate (mfd. b& Taihei Kagaku
Sangyo Co., Ltd.) was added thereto in an amount of 0.5
wt% based on the total weight of the mixed powder, |
followed by slow mixing for further 30 seconds. Table
5 shows the angle of repose of the resulting mixed

15 powder.

This mixed powder was compressed into tablets
each weighing 100 nmg with a rotary tabletting machine
(CLEANPRESS CORRECT 12HUK, mfd. by Kikusui Seisakusho
Ltd.) at a turntable rotational speed of 53 rpm and a

20 compressive force of 5,000 N by the use of a 11R punch
With a diameter of 0.6 cm. Table 5 shows physical
properties of the tablets. As the disintegration time

of the tablets, a value obtained without a disc is

shown.

25 Example 12

. In a polyethylene bag, 60 wt% of
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powder C of Example 3 and 9.5 wt$ of crospovidone
{Colidon CL, mfd. by BASF) were added thereto, followed
by thorough mixing for 3 minutes in the polyethylene
bag. Magnesium stearate (mfd. by Taihei Kagaku Sangyo
10 Co., Ltd.) was added thereto in an amount of 0.5 wt%
based on the total weight of the mixed powder, followed
by slow mixing for further 30 seconds. Table 5 shows
the angle of repose of the resulting mixed powder.
This mixed powder was compressed into tablets
15 each weighing 100 mg with a rotary tabletting machine
| (CLEANPRESS CORRECT 12HUK, mfd. by Kikusui Seisakusho
Ltd.) at a turntable rotational speed of 53 rpm and a
compressive force of 5,000 N by the use of a 11R puneh
with_a diameter of 0.6 cm. Table 5 shows physical

20 properties of the tablets. As the disintegration time

of the tablets, a value obtained without a disc is

shown.

Example 13

The process of Example 12 was repeated except
25 for using cellulose powder E of Example 5. Table 5

shows the angle of repose of the resulting mixed powder

and physical properties of tablets made of the mixed
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Ltd.) were mixed for 3 minutes to previously improve
the fluidity of the drug. Then, 25 wt% of cellulose
powder C of Example 3 and 4.5 wt% of sodium
10 croscarmellose {(Ac-Di-Sol, mfd. by FMC Corp., sold by
Asahi Kasel Co.} were added thereto, followed by
thorough mixing for 3 minutes in the polyethylene bag.
Magnesium stearate (mfd. by Taihei Kagaku Sangyo Co.,
Ltd.) was added thereto in an amount of 0.5 wt% based
15 on the total weight of the mixed powder, followed by
slow mixing for further 30 seconds. Table 6 shows the
angle of repose of the resulting mixed powder.
This mixed powder was compressed into tablets
each weighing 180 mg with a rotary tabletting machine
20 (CLEANPRESS CORRECT 12HUK, mfd. by Kikusui Seisakusho
Ltd.) at a turntable rotational speed of 53 rpm and a
compressive force of 10,000 N by the use of a 12R punch
with a diameter of 0.8 cm. Table 6 shows physical
properties of the tablets. As the disintegration time
25 of the tablets, a value obtained without a disc is

shown.
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Comparative Example 14
The process of Example 10 was repeated except

10 for using cellulose powder H of Comparative Example 1.

Table 4 shows the angle of repose of the resulting

mixed powder and physical properties of tablets made of

the mixed powder. As the disintegration time of the

tablets, a value obtained without a disc is shown. As
15 the rate of dissolution of the drug contained in the

tablets, a value obtained at a number of revolutions of

a paddle of 100 rpm is shown.

Comparative Example 15
The process of Example 10 was repeated except

20 for using cellulose powder I of Comparative Example 2.

Table 4 shows the angle of repose of the resulting

mixed powder and physical properties of tablets made of

the mixed powder. As the disintegration time of the

tablets, a value obtained without a disc is shown. As
25 the rate of dissolution of the drug contained in the

tablets, a value obtained at a number of reveluticns of
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a paddle of 100 rpm is shown.

Comparative Example 16
The process of Example 11 was repeated except
for using cellulose powder H of Comparative Example 1.
5> Table 5 shows the angle of repose of the resulting
nixed powder and physical properties of tablets made of
the mixed powder. As the disintegration time of the

tablets, a value obtained without a disc is shown.

Comparative Example 17

10 The process of Example 11 was repeated except
for using cellulose powder I of Comparative Example 2.
Table 5 shows the angle of repose of the resulting
mixed powder and physical properties of tablets made of
the mixed powder. As the disinteqgration time of the

15 tablets, a value obtained without a disc is shown.

Comparative Example 18
The process of Example 12 was repeated except
for using cellulose powder H of Comparative Example 1.
Table 5 shows the angle of repose of the resulting
20 mixed powder and physical properties of tablets made of
the mixed powder. As therdisintegration time of the

tablets, a value obtained without a disc is shown.

Comparative Example 19

The process ¢f Example 12 was repeated except
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5 f{ablets, a value obtained without a disc is shown.

Comparative Example 20
The process of Example 14 was repeated except
for using cellulose powder H of Comparative Example 1.
Table 6 shows the angle of repose of the resulting
10 mixed powder and physical properties of tablets made of
the mixed powder. As the disintegration time of the

tablets, a value obtained without a disc is shown.

Comparative Example 21
The process of Example 14 was repeated except
15 for using cellulose powder I of Comparative Example 2.
Table 6 shows the angle of repose of the resulting
mixed powder and physical properties of tablets made of
the mixed powder. As the disintegration time of the

tablets, a value obtained without a disc is shown.

20 Example 16
(Preparation cf nucleus particles)
Into a rolling fluidized-bed coating
apparatus (“Multiplex” Model MP-01, mfd. by Powrex;
using a Wurster column with side air) was charged 0.7

25 kg of trimebutin maleate (available from Sumitomo Fine
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binder solution feed rate: 7 g/min} until its

proportion becomes 3 wt% (in terms of solids) based on

the weight of trimebutin maleate, followed by pre-

19 granulation. Coarse particles were removed from the
Pre-granulation product by the use of a screen having
opening of 250 um, and 0.7 kg of the residue was
charged into the aforesaid coating apparatus and
sprayed with a film coating liquid consisting of 38.1

15 wt% of an aqueous ethyl cellulose dispersion

' (“Aquacoat” ECD-30, mfd. by FMC Corp., sold by Asahi
Chemical Industry Co.; solid content 30 wt$%), 2.9 wt$
of triacetin, 38.1 wt% of a 15 wt% aqueous mannitol
solution and 20.9 wt% of water (spray air pressure:

20 0.10 MPa, spray air flow rate: 30 L/min, side air
pressure: 0.02 MPa, charged air temperature: 70°C,
exhaust temperature: 36°C, air flow rate: 40 m*/hr, and
film-coating liquid feed rate 1 8 g/min} until its propor-
tion becomes 30 wt% (in terms of solids)} based on the

25 weight of the trimebutin maleate pre-granulation
product to obtain coated granules. The coated granules

were dried on trays at 40°C for 30 minutes and then

subjected to curing (film formation by heating) treat-
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dissolution of trimebutin maleate in nucleus particles
A after 1 minute.
5 (Preparation of nucleus particle-containing tablets)
In a die (manufactured by Kikusui Seisakusho
Ltd. from material SUK 2,3) was placed 0.2 g of a
sample consisting of 59 wt% of cellulose powder B of
Example 2, 26 wt% of nucleus particles A and 15 wt% of
10 sodium croscarmellose {Ac~Di-Sol, mfd. by FMC Corp.,
sold by Asahl Kasei Co.), and compressed with a flat
punch having a diameter of 0.8 cm (manufactured by
Kikusui Seisakusho Ltd. from material SUK 2,3). The
compression stress was maintained at 1,400 N for 10
15 seconds to obtain nucleus particle-containing tablets
A. As a compressing machine, PCM-1A manufactured by
Aikoh Engineering Co., Ltd. was used. Table 7 shows
the tablet hardness of nucleus particle-containing
tablets A and the rate of dissclution of trimebutin

20 maleate in nucleus particle-containing tablets A after

1 minute.

Example 17
Nucleus particle-containing tablets B were
obtained by the same procedure as in Example 16 except
25 for changing their compesition and the compression
stress as follows; cellulose powder B of Example 2: 59

wt%, nucleus particles A: 26 wt%, corn starch: 10 wt%,
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Example 18

Nucleus particle-containing tablets C were
obtained by the same procedure.as in Example 16 except
for changing their composition as follows; cellulose

10 powder B of Example 2: 59 wt$%, nucleus particles A: 26
wt%, partly pregelatinized starch (“PCS” PC-10,
available from Asahi Kasei Co.): 10 wt%, and sodium
.croscarmellose: 5 wt%. Table 7 shows the tablet
hardness of nucleus particle-containing tablets C and

15 the rate of dissolution of trimebutin maleate in

nucleus particle-containing tablets C after 1 minute.

Example 19
(Preparation of nucleus particles)
A spherical nucleus {“"Celfia” CP-305,

20 available from Asahi Kaéei Co.} was charged into a
rolling fluidized-bed coating apparatus {(“Multiplex”
‘Model MP-25, mfd. by Powrex) and sprayed with a drug-
coating solution consisting of 10 parts of riboflavin,
2 wt¥% of hydroxypropyl cellulose (L type, available

25 from Nippon Soda Co., Ltd.) and 88 wt% of water, to

obtain layering granules containing 2 wt$% of
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1110%9& () - < charged 1.5 kg of the layering granules, and sprayed
with a film coating liquid consisting of 32.0 wt% of an
5 aqueous ethyl cellulose dispersion (“Aquacoat” ECD-30,
mfd. by FMC Corp., sold by Asahi Kasei Co.; solid
content 30 wt%), 2.4 wt% of triethyl citrate, 30 wt$ of
a ‘10 wt% aqueous hydroxypropylmethyl cellulose solution
and 35.6 wt% of water (spray air pressure: 0.16 MPa,
10 spray air flow tate: 40 L/min, charged air temperature:
75°C, exhaust temperature: 36°C, air flow rate: 75
n’/hr, and film-coating liquid feed rate: 21 g/min) until
its proportion becomes S0 wt% (in terms of solids)
based on the weight of the layering granules to obtain
15 coated granules. The coated granules were dried on
trays at 50°C for 30 minutes and then subjected to
curing (film formation by heating) at 80°C for 60
minutes to obtain nucleus particles B. Table 8 shows
the rate of dissolution of riboflavin in nucleus
20 particles B after 30 minutés.
(Preparation of nucleus particle-containing tablets}
Nucleus particle-containing tablets D were
obtained by the same procedure as in Example 16 except
for changing their composition and the compression
25 stress as follows; cellulose powder B of Example 2: 50
7 parts, nucleus particles B: 45 parts, sodium

croscarmellose: 5 parts, and compression stress: 2,200

N. Table 8 shows the tablet hardness of nucleus
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particle-containing tablets D and the rate of dissolu-
tion of riboflavin in nucleus particle-containing

tablets D after 30 minutes.

Comparative Example 22
5 Nucleus particle-containing tablets E were

obtained by the same procedure as in Example 16 except
for using cellulose powder H of Comparative Exampie 1.
Table 7 shows the tablet hardness of nucleus particle-
containing tablets E. Nucleus particle-containing

10 tablets E were hardly disintegrated in a dissolution
test, so that the rate of dissclution of trimebutin
maleate in nucleus particle-containing tablets E could

not be measured.

Comparative Example 23

15 Nucleus particle-containing tablets F were
obtained by the same procedure as in Example 16 except
for using cellulose powder I of Comparative Example 2
and changing the compression stress to 1,700 N. Table
7 shows the tablet hardness of nucleus particle-

20 containing tablets F and the rate of dissolution of
trimebutin maleate in nucleus particle-containing

tablets F after 1 minute.

Comparative Example 24
Nucleus particle-containing tablets G were

25 obtained by the same procedure as in Example 17 except
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Table 2
Physical properties of a
molded product of a mixture
of equal amounts of cellulose
Cellulose powder and lactose
powder Hardness Disintegra-
tion time
[N] [sec]
1 A 154 12
2 B 171 35
Example 3 C 220 52
4 D le6l 15
5 E 281 54
6 F 217 65
7 G 172 72
1 H 164 130
2 I 131 9
Comparative | 3 J 158 250
Example 4 K 100 6
5 L 144 195
6 M 70 4
7 N 162 215
B 0 179 190
9 P 118 15
10 Q 143 202
11 R 132 12
Table 3
Powder
physical Tablet properties
property
Angle of Hardness | CV value | Disintegra-
repose tion time
[°] IN] [%] [sec]
8 49 48 0.6 10
Example 9 35 59 0.7 G
Compara- 10 52 42 1.9 25
tive
Example 11 42 3z 0.5 9




,-456>CIL.;p 10%0 O& ()-" 5p 10%0 O& ()-" p 10%O C& ()-" p 10%O C& ()-" p
1090 & ()-" p 10%0 Q& ()-" p 10%0 O& ()-" CDEFGH vZisimad¥hgp 10%0

o ()-" 1p 1090 O% ()-" pp 1090 O& ()-" p 109%O o&'()j—p—% "()-" 5B
d$ | NVWKY] nQL. ; p 10%0 O& ()-" p 10%0 O& ()-" p 10%0 O& ()-" 5W8 d$ p 10%0
Q& ()-" p 109 & ()-" Jaekstul-.;p 10%)C& ()-" 5W@ d$ p 10%0 O ()-" p

1090 O ()-" p 1090 O ()-" p 109 O ()-" uvwyz{tX ;p 10%0 O ()-" 5WE8
d$p 10%0 C& ()-" p 10%O C& ()-" Table 4
Powder
physical Tablet physical properties
property
Rate of
Angle of | Hardness | CV value| Disinte-| dissolu-
repose gration tion
time after 5
[°] (N] (%] [sec] minutes
[3]
Example 10 51 62 0.8 15 86.7
Compara- 14 58 51 1.2 30 7.4
tive 15 46 34 0.9 10 99.7
Example
Table 5
Powder
physical Tablet properties
property
Angle of Hardness | CV value | Disintegra—
repose tion time
%] (N] [3] [sec]
11 50 66 0.9 10
Example 12 49 74 0.6 11
13 50 81 0.8 11
16 57 55 1.5 12
Comparative 17 46 39 0.9 10
Example 18 56 ol 1.1 11
19 45 40 0.8 11
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mvi.p 10%0 O& ()-" p 10O O& ()-" p 1090 Q& ()-" "5 70 O ()-" p
100 O& ()-" I-.p 100 O& ()-" 5WB d$ p 1090 O ()-" p 1090 & ()-" p 10%O
Q& ()-" p 10%0 O ()-" _?2.p 1090 Op 100/@50&' ()-" p 10% O ()-" p 10%O
Q& ()-" p 1090 O ()-" p 1090 O ()-" p 1090 O ()-" vZ>.p 10% p 10%O
& ()-" Table 6
Powder
physical Tablet physical properties
property
Angle of | Hardness | CV value | Disinte- | Degree
repose gration | of wear
(°] [N] [%] time [%]
[sec]
Example 14 52 79 0.5 i5 0.07
15 53 91 0.7 18 0.62
Comparative 20 59 68 1.1 31 0.10
Example 21 48 59 0.5 15 0.70
Table 7
Nucleus Rate of
particle~- Hardness dissolution
containing [N] after 1 minute
tablet [3]
Nucleus particle A - - 12.0
16 A 44 19.8
Example 17 B 41 19.0
18 C 40 21.0
22 E 44 -
Comparative 23 F 43 27.2
Example 24 G 48 25.5
25 H 45 33.9
Table 8
Nucleus Hardness Rate of
particle- [N] dissclution
containing after 1 minute
tablet (2]
Nucleus particle B - - 7.5
Example 19 D 44 9.8
comparative | o T 44 17.0
Example
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ingredient, the cellulose powder of the present inven-
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20 tion exhibits such an advantage that the compression
molding of the tablets hardly destroys the granules,
hardly damages the coating films of the granules and

hardly cause a change in drug-releasing properties.
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particle size of 20 - 250 um, an apparent specific
volume of 4.0 - 7.0 cm’/g, an apparent tapping specific
volume of 2.4 - 4.5 cm’/g, and an angle of repose of 55°
or less.

2. The cellulose powder according to claim 1,
wherein the average polymerization degree is 230 - 450.
3. The cellulose powder according to claim 1 or
claim 2, wherein the average polymerization degree is
not a level-off polymerization degree.

4. The cellulose powder according to any one of
claims 1 to 3, wherein the angle of repose is 54° or
less.

5. The cellulose powder according to any one of
claims 1 to 4, wherein the cellulose powder having a
specific surface area of 85 m’/g or more as measured by
water vapor adsorption.

6. The cellulcse powder according to any one of
claims 1 to 5, wherein a breaking load of tablets
obtained by compressing 0.5 g of the cellulose powder
at 20 MPa is 170 N or more and the disintegration time
of the tablets is 130 seconds or less.

7. The cellulose powder according to any one of

claims 1 to 6, wherein the breaking load of tablets
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by controlling a solution-stirring force in hydrolyzing
a natural cellulosic material or in a subsequent step,
and
ii) spray-drying the thus obtained cellulose
dispersion at an article temperature lower than 100°C.
9. The process according to claim 8, wherein the
average polymerization degree is 230 - 450.
10. The process according to claim 8 or claim 9,
wherein the average polymerization degree is not a
level-off polymerizaticn degree.
11. The process according to any one of claims 8
to 10, wherein the drying is spray drying at an article
temperature lower than 100°C.
12. Cellulose powder obtained by the production
process according to any one of claims 8 to 11.

13. An excipient comprising the cellulose powder
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according to any one of claims 1 to 7 and claim 12.
14. A molded product comprising the cellulose
powder according to any one of claims 1 to 7 and claim
12 or the excipient according to claim 13.
15. The molded product according to claim 14,
wherein the molded product is tablets containing one or
more active ingredients.
16. The molded product according to claim 15,
wherein the molded product contains the active
ingredient (s) in a proportion of 30 wt% or more.
17. The molded product according to any one of
claims 14 to 16, wherein the molded product contains at
least one active ingredient vulnerable to compression.
18. The molded product according to claim 17,
wherein the active ingredient(s) is coated.
19. The molded product according to any one of
claims 14 to 18, wherein the molded product is rapidly
disintegrable.
20. The molded product according to any one of

claims 14 to 19, wherein the molded product contains a

fluidizing agent.



