1 DESCRI PTI ON CELCULOSE POADER TECHNI CAL FI ELD The present

I nvention relates to cellul ose powder suitable as an excipient for E6058
conpression nolding in nedicinal, food and industrial applications. N§h923
particularly, the present invention relates to cellulose suitable as

exci pient for conpression nolding that has excellent fluidity and
disintegrating properties while retaining good conpression nold- abil
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TECHNICAL FIELD
The present invention relates to cellulose

powder suitable as an excipient for compression molding
in medicinal, food and industrial applications. More

5 particularly, the present invention relates to
cellulose suitable as an excipient for compression
molding that has excellent fluidity and disintegrating
properties while retaining good compression mold-
ability, when used in medicinal applications; and to an

10 excipient comprising the cellulose.

BACKGROUND ART
Tabletting of a drug has advantages such as
high productivity and easy handling of the resulting
tablets during their transportation or upon their use.
15 Therefore, an excipient for compression molding needs
f£o 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




15 Therefore, an excipient for conpression nolding needs to have
sufficient noldability to inpart such hardness that the tablets are not
worn away or destroyed during their transportation or upon their use.

Tabl ets used as nedicine are required to be uniformin drug content 20
per tablet in order to accurately exhibit their efficacy. Therefore, when
m xed powder of a drug and an excipie@ for conpression nolding is
conpressed into the tablets, a uniformamount of the powder should be 4 2
packed i nto PREkeide igiton thaplddte iofy amdeiiled.t iaee srathiingyl v Aaderdexci pi ent
for conpression nDIdlng needs to have not only noldability but also
sufficient flidddivey themssdpdentt o gomare ses dediiHOEHRALS Have not
only 5 the progprtles descri hed ahove but also a short, disintegration tine
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mat eri al s cannot be’1 y conp eSS|on an ence are t ted by

bl end- ing Wil eaN t@XGinR. €Nty ifal JGONRIESSIN orfolt@iéﬁgsatlenofg%ﬂe;ﬂ the
| arger the anmount of the excipient for conpression nolding blen ed into

the tablets, gtfaeiohi, gt weikandnass Afsshedesddd nadiahleti: The 20
hi gher the conpression stress, the higher the strength

digestive fluid, so that the transfer of the medicine

10 1into blood is more rapid, resulting in easy absorption
of the medicine. Therefore, the excipient for compres-
sion molding should have rapid disintegrating property
in addition to moldability and fluidity.

Many active ingredient materials canrnot be

15 molded by compression and hence are tabletted by blend-
ing with an excipient 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.



of the resulting tablets. Crystalline cellulose is often used as an

exci pient for conpression nolding from the viewoint of safety and the
above-nmentioned properties. 25 Wen an active ingredient and the like
which are poor in noldability are tabletted in the field of nmedicine, an
excessi ve conpression stress is unavoidably applied attain a practi cal
tabl et hardness. 3 The excessive conpBession stress on a tabletting
machi ne accel erates the abrasion of dies and punches, = and the

di si nt egr at i GRSt EHE ST fe CFRNQTHPN MHTESS (@ 3 adedddnFor exanpl e,
where an anount of an active 5 ingredient, such as a dru to _be blended is
large (i.e. “\ﬁ‘fé‘]lé‘et /& L&A G EP RS of 1% §E-&H e |Riln%%m) such

as a Chi nese orthodox .nedi ci ne, hl ende or where table e.
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there is, for exanp ‘t he pro 3 ém |ve ingredient to
be used is that ese%' tr'eVG‘chteO s 13Ut KN S FIRSS W aSlica*}:gaeS SH: SF

antibiotic or the Ilike, the activengredient Is inactivated by heat

generation byo3tuiieki BB %S W €haheHld Iddthb d:esdi® irker ise, it cannot be
formul ated into tablets because 20 its content is decreased in an attenpt

to attain a bleaded;alorhahdresableter dofe d rShiMeE ZUCHEPORItEhe an
exci pient for conpression nolding is desired which

tablets are taken more easily, the problems, such as

10 abrasion or destruction of the tablets during their
transportation, are caused since the amount of an
excipient blended is so remarkably limited, that
desirable tablet hardness cannot 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 1ts content is decreased in an attempt to attain a
practical hardness. In 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



has sufficient fluidity and disintegrating property and has a noldability
hi gher than before, which can inpart 25 a sufficient tablet hardness even
when added in a snall anount, or inpart a sufficient tablet hardness even
at a low striking pressure. For cellul ose powder used as an exci pient for
4 medicine, conpression noldability, disintegrating property and fluidity
are desired to be satisfactorily highd4at the sane tine. However, since
conpression noldability and the other properties, i.e., S disintegrating
property and™Madicdiey &OEPIGHSIOTY 1 dadddh tot-hets s ing-qsreafi s cel | ul ose
powder that has a _high noldabjlity has exhi bjted excellent disintegrating
property andWIoﬁe&quy%néelﬁW%éYp&Heﬂe%% 419 itfe S End 10
powder ed cel | ul ose haye been known a used in, nedicinal, food and
Pndustrial apROTCat GRS, SRS G0 TR 0SeEE yERRAS SRRl | Ul ose
havi ng an averﬁtebpqL neriz %ﬁon % ree of 15 to 37S, an apparent specific
vol ume of 1. 82550893 Ye Ay tAi%d © PG e Sirz€ 67300 m or | ess.

JP- B- 56-2Q47 i%g_%ctleggr%%i ! O%t%(;%lplf%,%l c§ld "El%%%nj{{%yia ?c?onacvrearrayg%eo of 1.6 to

pol yneri zati on degr an “appare speciticvol

3.1 cmB/ g, &:3peqithiet VMR Aok %%lq@g%(fog)me%i ﬁlafccorhtaesnta of powder

of 200-mesh 20 size or nore"of 2 - 80 wt n angl e of repose of 3S -
420. DE2921498 (@i 9610883 1Rt el |d4HaTH RAWISI- e INAH G 1AN rAVRYS,308

pol ymeri zati on 'degree of 150 is produced by carrying out acid hyé?%lysis
of a cell ul ogeomrireri ahd il ifcgr.m of fl owabl e, non-fi brous and

Cellulose powder, crystalline cellulose and
10 powdered cellulose have been known and used in
medicinal, food and industrial applications.
JP-B-40-26274 discloses crystalline cellulose
having an average polymerization degree of 15 to 375,
an apparent specific volume of 1.84 to 8.92 cm®/g and a
15 particle size of 300 um 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 cm’/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%, followed 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 wat er-insol uble cellul ose powder to adjust the solid

content to 30 -

wt % followed by drying on trays at 140 - 1500C. RU20SCB62 di scl oses a
process in which in order to produce a stable gel of powdered cellul ose,
powder ed cel | ul ose havi ng an average pol ynerization degree of 400 or |ess

is obtained by inpregnating a starting material containing cellulose with

a mneral acid or an acid salt solutien, and then hydrolyzing the 5
starting material at %6ghgg_tenperature while stirring a starting materi al
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of 75 pmor less is small; its fluidity is |ow because its particles are

smal | and [liigloto0 &nd fidrs 1di-siltt egraitiey) properdnydtsMeime | ow because its

apparent tapping specific volunme is too low 25 JP-A-1-272643 discl oses
cel l ul ose powdéduloses and powdered celluloses concretely disclosed

in these references, however, are disadvantageous in

10 that the average L/D value of particles of 75 um or

less after drying, the apparent specific volume and the

apparent tapping specific volume are so small that the

compression moldability is low.

JP-A-63-267731 discloses cellulose

powder

15 having a certain average particle size (30 um or less)

and a specific surface area of 1.3 m’/g or mo

re. Th

cellulose powder involves the following problems

because it is produced through a grinding step: its

moldability is insufficient because the average L/D

20 value 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

low.

is too

25 JP-A-1-272643 discloses cellulose powder

is

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

40
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having a specified crystal form(cellulose | type), a porosity for pores
with a dianmeter of 0.1 ~tmor nore of 20%or nore, and a content of powder
of 350-mesh size 6 or nore of 90% or nore. JP-A-2-84401 discl oses

cel l ul ose powder having a crystal formof type |, a specific surface area
of 20 n2/g or nore, a total volume of pores with a dianeter of 0.01 mor
nore of 0.3 cnB/g 5 or nore, and an avérage particle size of at nost 100

m Al t hough the&lhave relatively high noldability, these cellul ose

powders, how&FemOrE @ di¥FerntFrom tHid 19 U Vs S IslRie D the present
invention as t L/ D val uge of dr.ied powder is less than 2. In 10

addi tion, t hé:egg‘lulltﬂst?sé)oﬁq oM VHRg r?gtcré’esstiar]abéoerm B)e{zaatuysfée '?Jim i trogen
specific surface.q;ea of their E;arpég%yszvs too_| arge 0 é&at ﬁheir
conduits are SFE&cr s P FRTHG SEnstesst dh/ 9r 8EUlPFRG Pn PSR dVSIHPEgr at i ng
property. Mor r..Ath el ] ul.ase pq¥qfr i.sclosed in bow

ref erences arO?X%trﬁsne t%bya hayl?fl?noqt)]/% S%ollo t?yr anoﬁ:aey oc#r ;b:an% Cﬁ%?ﬁg an

organic  sol \éﬁmmo%,a arH%fjiaLhm ‘\%rraagilé}grrtyicqee{]gsriezedr&/f ng- m-gﬂgeéelOOoomers

have not been put to practical use cause t use of the organic sol vent

requires, foprexamlt@oRn2@ndy eahavd g 13t dl P H Qs QJoCleabSitlriFBi},Ufe and a
system for recovering the organic solvent and hence entails high cost.

JP- A- 6- 31653% ndissclcesas 1@ys trduddies caldudvase Lokt & ek dyh taci by dr ol ysi s
or alkali oxidative 25 deconposition of a cellulosic material, which has an
aver age pol yrere zaflilol odegresdar HI0 the3 Fresantadatvantiani g eftenti on of
280% or nore, conpression character-
L/D value of dried powder is less than 2.0. 1In
10 addition, the cellulose powders are not desirable
because the nitrogen specific surface area of their
particles is too large, so that their conduits are
decreased during compression, resulting in low
disintegrating property. Moreover, the cellulose
15 powders disclosed in the above references are obtained
by hydrolysis followed by spray drying using an organic
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



istics represented by Kawakita's equation wherein the 7 constants a and b
are 0.85 - 0.90 and 0.05 - 0.10, respectively, an apparent specific vol une
of 4.0 - 6.0 cnB/g, a specific volune of 2.4 cnB/g or nore, a specific
surface area of less than 20 nz/g, substan 5 tially no particles of 355 m
or nore, and an average particle size of 30 - 120 m The crystalline
cel l ul ose powder disclosed in the abovd reference is described as having
an excell ent bal ance between noldability and disintegrating property. The
angl e of 10 rcopssands thancomcreateelds &fi stlbSd andydt-dld imd - Idbl | ul ose
powder of an exanple having the best bal ance £ between nol dabilit and

di si nt egrat i G SPEGPEr Y Yirs SAmERAFTER tarfP TGS V6 BB arstte 44am 95.0 The

fluidity of tbls crys tallhne ce Iulos omder s thus not 15 satlsfactory
Parti cul arl y héd’ ndl ﬁ%ﬁch H%rva H?@ho r B KERC PrEsSUEE the crystalline

cel l ul ose discl as e _abqve r rence.can i,ven_a_high hardness

but has the 38T owi n& (%Ie r%reat g S@r%\?zf‘ﬁbré%] Sgégflé bgtgflace area of

particles gf Ly that 20 th nd resultlng
ttq lq.gl é‘ %:ti%l% f 3%5#&& egr (f% loérnof a2 S atge

tabl ets |s decrea retar |od he ta and in

the case of o fQr Cqéaggg% o @@prqjﬁpéﬁplc@h%h% artiq@n of an active
s hi gh,

i ngredi ent haV|ng alow fluidity i the co f|C|ent of variation of

the weight ofceih@ 123l @lddrn@iitsrloaled 119 U @@3Rd hecauss & ithe |ow
fluidity to affect the uniformty of the content of a drug. In addition,
JP- A-11- 152233 sdirdeleds@s $aving an excellent balance between
moldability and disintegrating property. The angle of
10 repose of the concretely disclosed crystalline
cellulose powdér of an example having the best balance
between moldability and disintegrating property is
measured and found to be more than 55°. The fluidity
of this crystalline cellulose powder 1is thus not
15 satisfactory. Particularly when molded under a high
striking pressure, the crystalline cellulose disclosed
in the above reference can be given a high hardness but
has the following problems: the water vapor specific
surface area of particles after drying is so smali that
20 the conduits in the resulting tablets is decreased to
retard the disintegration of the tablets; and in the
case 0of, for example, a recipe in which the proportion
of an active ingredient 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-A-11-152233 discloses



crystalline cellul ose having an average pol yneri zation degree of 100 -
375, a content of particles capable of passing through a 75-pm screen and
remai ning on a 38-~tm screen of 70% or nore based on the total weight of
the 5 crystalline cellulose, and an average L/D (the ratio of the major
axis to the mnor axis) value of particles of 2.0 or nore. This reference,
however, does not describe the angle 8f repose of the crystalline

cel lul ose discl osed therein. The crystalline cellulose 10 specifically

di scl osed whicCHSite 1dBR& F6d Lyl S fiayg nchen eripdiadld ined year inadsiondi scl osed
in JP-A-6-31653S has _ prable of worse fluidity and disintegratin
property th&F%RE @Fy§@£IFi§§5bePI&q§§§n5fQfPP@J§#§TG§B§QH%§%q.O

JP- A-50- 19917 di scl oses a proc f or produci ng an 15 .additive for nolding
Labl et's whi cRAGSHRG S0E0SGELGr yBHT 97 S5t FAited PRIP L &F & o

pol ymeri za- tjion _deqr Qf 450 - 650 by, pretreatnent, and,subj - ing the
depol yneri zatsic%ﬁe eglr %55 ?to S rrrgnc an ?Déa §’Ie>ég “h &ihﬁg trgt%r‘a atwr?é%hstu r#fftthtehe
apparent tg

aPRI G SAAGH ¢ ML 20 Decanes b bl 1250400 19, and Lhe

particle size cones such a value Yo Or “nmor e of e par es pass

through a 20Qneesh{96F e&ls Hhe 1@ hlihese pawder;, 18es¢J03ed dititdd $¢

reference i s disadvantageous in that its polynerization degree is so high

it exhibits 250f obr adsieess Trtike raveragrel,/ Rovrlie ,0fdddss mRarticles of 75
~tmor less and its apparent specific volume are too large, so that it is

poor in disi dleegirabiengher epefliy o fan@dols dift thelhe fsactl 1tikad t he appar ent
tapping 9 specific volunme of this cellul ose powder is small for its
appar ent specieflilclesleuns sicd oalesio thecaise f dhet erystalline cellulose
10 specifically disclosed which is obtained by sieving the
crystalline cellulose disclosed in JP-A-6-316535 has
problems of worse fluidity and disintegrating property
than the crystalline cellulose of JP-A-6-316535 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, so that it is poor in disintegrating property

and fluidity. The fact that the apparent tapping



deterioration of the disintegrating property of tablets obtained by
conpression. 5 As descri bed above, no cellul ose powder having noldability,
fluidity and disintegrating property at the same tine with a good bal ance
anong them has been known as conventional cellul ose powder. Medicine often
has a formof a granular 10 preparation such as granules or fine granules,
to which a coating is applied to inpréve the stability of an active

i ngredient, adjust the release rate of a drug mask a taste, or inpart
enteric prop&Pecedicorodums: @t Fhisg r?&tlr%‘%otsgﬁpé)og‘fdé% sHedgariatt on
obt ai ned by

t oget her mﬁtHiéghgggkﬁékg%FgﬁFgﬁkﬁéﬁ ?%ﬁglégatlng a%gﬂgﬁgS%Fsdﬁ“has a
Pases T om ¢ R LPTART5aPRt O3t tHEs S A HATIGS B e S drbtaiisy rade
oreparat i on SRy AEeE e, LRt Ne vi ewpor nt of cost and. Z‘QS'eaLf

ol eage conted orana eid %%%{%?b{‘%?!'tag’%n%ékeg’t SR B PO ot ed
granul es or Higjh k‘ﬁloqrcl%bthqlt%; t %ﬂﬁltgp%ﬁie%ﬁ.'sq%tetg}}%rﬁdgs the follow ng

probl em the coatlng I'mi's "damaged by conpression stress and hence the

rate of di ssglr@ble@r&yara@ teleedSte TimRCRARTER igdotl baMHdy sdppch and
intestines, so that the exhibition of an expected drug efficacy is not

achi eved. | ntoedehast bezdl ko % sprooblvemt itdha 1f @idlqwme“@idom have been
di scl osed. JP-A-53-142520 di scl oses a net hod wherein
Medicine often has a form of a granular

10 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

15 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

20 1into 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,

25 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



5 crystalline cellulose is used. JP-A-61-221115 discloses a nethod wherein
crystalline cellulose is wused in a proportion of approximately 10 - 50%
based on the anmount of tablets. JP-A-3-36089 discloses a nethod wherein
crystalline cellul ose having an average 10 particle size of 30 ~tmor |ess
and a specific surface area of 1.3 M2/g or nore is used. JP-A-5-32542

di scl oses a nethod wherein crystallinel@ellul ose having a specific surface
area of 20 M2/ g or nore and a porous structure in which the total volune
of pores haviiytd 15 tPMadt MDY L iNaf orshohat e Bl igian nore.
JP-A- 8-104650 discloses a nmethod wherein a mcrocrystalline cellul ose

havi ng an av&fag® SFRRfRES &56h fdgriacofls 1 advievedy aparaiftespeci fic
b 1g 20 or ot SO SR i SRR e T i P hst e S0 T Pesh acet i
of lese than BER part s SO Mt 4meThal AP par ¢1 ol o
Kkt S oS ian BT RIS 1Y MR SR BIAPIRE™ 0. 50 and 0. 05

- 0.10, res i . A Qﬂﬁ{- i |,chi r -;dstics that
a cylindri ca@%lﬁgﬁpraog%ctﬁ%ﬁt@ a li?%@rlgﬁ%f%lﬁcﬁ%ﬁtlﬁ ned by

conpressi ng 50QdM4 rofa e pdiiisheldd e Heldia%8 At 1A M fifslP seconds
has a fracture strength in the direction of dianeter of 10 kg or nore

(100 N or norgd RntoRmts oFf tadflleats.ur gEN-angdodD idi A1 caesd emmftHyd ts) and
a disintegration time of 100 seconds or |ess, is used.

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 0.0l um 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 nﬁ/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 um, 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



The net hods di sclosed in JP-A-53-142520 and JP-A-61-221115, however, are
di sadvant ageous in that because of the | ow conpression noldability of the
10 microcrystalline cellulose, high conpression stress is unavoi dably
applied in order to attain a practical hardness, so that the damage to the
coating filmcannot be sufficiently prevented. The nethod disclosed in JP-
A- 3-36089 is di sadvantageous in that th& mcrocrystal 15 line cellul ose has
a lowfluidity and hence is apt to be separated and segregated from
granul es duridiga i prapapktasnedf bvabbabs esThagni@longy stfalthiene cel | ul ose
di sclosed in JP-A-5-32542 is disadvantageous in that it is not practical
due to hi gh co=istildneatqelbukase taf 20 MRe user of 0 sseeen@diltasol vent for
the preparation thereof. In the case where high conpression stress cannot
be applied, floREGHRDITErAaHERAR terd tertion ichgliprrter atil B8 k% | ow,
the content of_ cr stahkh? cel l ul ose shoul d be_increased in order to reduce
S

the 25 conpres ™90 &K MU Such BRSET the @GHEE 1 $HeenERh | ul ose
di scl ddn .JP-A 8:104650 i i sad us, _Jin that the f

i ot osed 41 A7) RBP4 Sutlsatuant aveaus (o el g e e of g
result 12 i %é'["gﬁsgﬁ \/leé’glsldlj_];sfel I%{&_. Many active ingredients for medicine

are often use ei ng nma o fine particles, and have such a | ow

fluidity that they are 1 Rasidds G EsSQN- 8 deg; by, %rﬁﬁ&
i t od). i the | arger

conpression nethod (a direct striking ne . I'n particular,
the anmount ofptaiesiactdme 5 NHAHRY, Toe B LLns L8 s added,z¢ he nore

difficult the conpression nolding. The

because of the low compression moldability of the

10 microcrystalline cellulose, high compression stress is
unavoidably applied in order to attain a practical
hardness, so that the damage to the coating film cannot
be sufficiently prevented. The method disclosed in JP-
A-3-36089 is disadvantageous in that the microcrystal-

15 1line 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 case where high compression stress
cannot be applied, for example, the case where the
strength of granules is low, 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 cellulose is

limited, as it makes the disintegration of the result-



above JP- A-8-104650 describes that the use of the 10 above-nenti oned

m crocrystalline cellulose, a fluidiz- ing agent and a disintegrating agent
for Chinese orthodox nedici ne powder or crude drug powder ensures enough
fluidity to be subjected to a direct tabletting nethod, and thus nakes it
possi ble to produce tablets 15 having an excel |l ent bal ance between

nol dability and disintegrating propert®. However, in the case where the
content of an active ingredient for nedicine having a |ow noldability,

whi ch is not Ingritedd at¢ Gfnest fgraHddox medi ci ne powder or crude drug
powder, is 20 increased in a pharmaceutical conposition, there is still a
probl em t hat suf fi ci entaYuiddityy e anstedentd tamapdiwieovasie if the

amount of o AN SUSlie S0en Js not Sullgent the retardelion of
on act 1 ve | nqcl spopoder, T A eie s poo I somression |

Cxcl et < 2 c LA COMSSsl O TP LS S50GrAlL Y adoped 10 13 i cf
by cor Y110, QU &SUAR O LML 1O A1 AC1I N nonad ol Loy gl pe

the resul tingn@fARules e LYRILSHAEIR AL %%ﬁ%i?féé&?f@?}% ation method

is also often adopted as a neans for enhancing the ef o] he addition
of an exci pizeited)y taddimdg e RE FERIGAIE Hh O Wotiie 418 I €% . begides the
exci pi ent added inside the granules upon 10 produci ng the granul es.

JP- B- 5- 38732 athosel dPe®-8-104650 describes that the use of the

@)

10 above-mentioned microcrystalline cellulose, a fluidiz-
ing agent and a disintegrating agent for Chinese
orthodox medicine powder or crude drug powder ensures
enough fluidity to be subjected to a direct tabletting
method, and thus makes it possible to produce tablets

15 having an excellent balance between moldability and
disintegrating property. However, in the case where
the content of an active ingredient for medicine having
a low moldability, which is not limited to Chinese
orthodox medicine powder or crude drug powder, is

20 increased in a pharmaceutical composition, there is
still a problem that sufficient fluidity cannot be
attained. Moreover, if the amount of a disintegrating
agent is not sufficient, the retardation of disinte-
gration and a decrease of the rate of dissolution

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



crystalline cellul ose having an average particle size of 30 pmor |ess and

a specific surface area of 1.3 M2/g or nore. JP-A-8-104650 discl oses a

process for tabletting, using specific crystalline cellulose, by 15 the

granul e conpression nethod. These crystalline celluloses, however, are

di sadvant ageous in that when conpressi % stress is increased, the

disintegration is retarded and the rate~”of dissolution is decreased.

Dl SCLOSURE OF THE | NVENTI ON 20 TBQ hﬁﬁ%nt invention is intended to provide
¢ FgBarids

cel l ul ose poWder h&oRG SF&rPSuL s, GHSERECHATHRS HGPSTINi di ty
and di si ntegrati r rty, at _ th ame, time wth.a goqQd balance anong
them FurtheP%dnggg?dgﬁ 8%g%§ﬁfuf %e%yi8@%&¥¥¥ﬁéﬁﬁé&1§%%ﬂx)'de the 25

tabl ets havi dness Wt hout “the retar _ el
di si ntegrati @qtnl4n %%e&gi@hub\yﬂ%nw@alld%o%d%tao*y At S g pressure;

granul e-containing tablets having | ess destruction of g¢ranules, ‘and | ess
damages t@ thadceaknnghll kesuak ihkde granhanklses rand oipeds iQH-nA ddd .ght
change in drug 5 rel easing property when conpression nol ded; and tablets
whi ch are unphoegitira-yiranulweight merepdWien allkel o fileng adePtieeNtas s hi gh,
and whi ch have a good bal ance between hardness and di sintegrating
property. |nmeaaw dbrt kahantiay eahedesEeiched falibee addie ot ofr esent
inventors earnestly investigated and conse- quently succeeded in
control ling ekeiphgsitchly apdiper tthes eatipdlehdl ostspjoedehet griamulietshi n
specific ranges and found cel |l ul ose powder having an excel |l ent

besides the excipient added inside the granules upon

fol}owing ¢ aBlebs e Aot poLatiing Saldaaldhid ase. dRadand Maddie s abl ets:

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 m’/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 into the tablets: tablets having high hardness

without the retardation of their disintegration,



. bal ance anong various properties, i.e., noldability, 15 fluidity and
d|S|ntegrat|ng property, whereby the present invention has been
acconpl i shed. The present invention is as follows: (1) cellul ose powder
havi ng an average polynerization degree of 150 - 450, an average L/D (the
20 ratio of the major axis to the mnor axis) value of particles of 75 mor
less of 2.0 - 4.5, an average particlédsize of 20 - 250 m an apparent
specific volunme of 4.0 - 7.0 cnB/g, an apparent tapping specific volune
of 2.4 - 4.5 EY2ldit ietamf ldes undgised di1 85 sELkkng aesesguyet he

cel l ul ose powder according to item_ (1), wherein the average pol yneri zati on
degree is 23®rﬁnﬂi?‘QEPt%¥DlQ9u¥QQQQHﬁ(ﬁﬁy%ﬂﬂukﬁs%. gt ionie%em (1) or
(2), wherein the average pal ynerjzation degree is not a |evel-off
pol yneri zati &F aa@}ee% ‘k?f s cdé}malﬂeo%et% rc%@&%?ﬂgﬂﬁ% &yt one of

cel 10l 056 porBeeorTihg 10 ThpP bhe o1 3 TemeRanos of 4 u%é?é. E“?he
measur od by wier e S o R R sl T ng o
any one of ifen® Ghe 1R i(®)rm V%‘Hertﬁiélra \Agfrl‘ﬂ %W @%ec}f,l bt ai ned
by conpressing 0.5 g of the cellul ose powder at a is 1 of nore
and the di si dp@ently & iy, Pviite ellets dobd 30 S8eaNdse QfedeSS:
hardness and disintegrating property.
In view of the situation described above, the
10 present inventors earnestly investigated and conse-
quently succeeded 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 pum 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’/g, 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;



(7) the cellul ose powder according to any one of itens (1) to (6), wherein
the breaking |oad of tablets obtained by conpressing 0.5 g of a mixture of
equal amounts of the cellul ose powder and | actose at 80 20 MPa is 150 N or
nore and the disintegration tine of the tablets is 120 seconds or |ess;

(8) a process for producing cellulose powder, conprising: i) a step of
hydrol yzing a natural .cellulosic 25 nhferial to obtain a dispersion of

cel lul ose having an average pol ymerization degree of 150 - 450, ii) a step
of obtaining a cellul ose)di $fher cedilon ageemeiwdarheconordigey LD Madme of
particles capable 16 of remaining on a 75- to 38-~imscreen before drying
of the cel | Uldserdi(@per sthergis 3%@ AVE IR en P ot Ick 4 atg os tdegtiary duri ng
the hydrolysis reactiqn or. in a subsequent, st%P, and 5 iii) a step of
drying the tHds "t & deyelcafifumrdemfisifersiooh.dq®eahe process for
produci ng cel lul ose powder according to item (8), wherein the average

pol ynmeri zati on degree ﬂgq23§%¢ -LUflp se PP FEFEE T Drddici ng

| I ul [ tQ it 8 (9),., Wherein t
pol yer i ot | heh GES ral 9 ol ST YRS (TR RRe (F) € he

process for proedycing cellulose 15 powder according to any one of itens
(8) to (10), ~whereintHe drying step is a step of spray drying at an

article tenperature lOW%B tQ%% A ose powder according to any

one of items (1) to (4), wherein the cellulose powder
has a specific surface area of 85 m’/g or more as
10 measured by water vapor adsorption;

(6) the cellulose powder according to any
one of items (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 disintegra-

15 tion time of the tablets is 130 seconds or less:

(7) the cellulose powder according to any
one of items (1) to (6), wherein the breaking load of
tablets obtained by compressing 0.5 g of a mixture of
equal amounts of the cellulose powder and lactose at 80

20 MPa is 150 N or more and the disintegration time of the
tablets i1s 120 seconds or less;

(8) a process for producing cellulose
powder, comprising:

i) a step of hydrolyzing a natural cellulosic

25 material to obtain a dispersion of cellulose having an
average polymerization degree of 150 - 450,
ii) a step of obtaining a cellulose disper-

sion wherein the average L/D value of particles capable



(12) cellul ose powder obtained by a produc- tion process according to any
one of itens (8) to (11); 20 (13) an excipient conprising cellul ose powder
according to any one of itens (1) to (7) and item (12); (14) a nol ded
product containing cellulose powder according to any one of itens (1) to
(7) and the 25 item (12) or an excipient according to item (13); (15) the
nol ded product according to the item({d44), wherein the nolded product is
tablets containing one or nore active ingredients; 17 (16) the nol ded
product accorcdi Agned- g iarerd (45)  tanidwim adwee el eRitb i atitickine onff ai ns t he
active ingredient(s) in a proportion of 30 wt% or_nore; (17) the nol ded
product accorditnFald HWmpeort spedrs it it ehnd (14 - 10 RUBIONGEF IR t he

nol ded product , caontaipns the active ingredient(s) vulnerable to

conpr essi on; YHE)F e T I Yot Ui TRAG I AhePT i trd (17), wherein
the active ingredient(s) ,is coated; 10 (19) the nol ded product according
to any one(ﬁéﬁqﬁ§q%%§%;iﬁﬁ5’t??%HB), wherein the nol ded product 1is

rapi dly disintegrable; . e r.qdu accgrdin o any one of
the itens 5( 14) to (19) ,ﬁ\r/\}ﬂegag?%teﬁeo rm4r3§31£rt%1 uc huslBOQ%toathIg‘?%s a
fluidizing agent;,1BEIT MMI¥e LR CARRYING QUT THE | NVENTI ON The present
invention is described belowin detail. The cellul ose powder according to

the present (9) the process for producing cellulose
powder according to item (8), wherein the average
polymerization degree is 230 - 450;

10 (10) the process for producing cellulose
powder according to item (8) or (9), wherein the
average polymerization degree is not a level-off
polymerization degree;

(11) the process for producing cellulose

15 powder according to any one of items (8) to (10),
wherein the drying step is a step of spray drying at an
article temperature lower than 100°C;

(12) cellulose powder obtained by a produc-
tion process according to any one of items (8) to (11);

20 (13) an excipient comprising cellulose
powder according to any one of items (1) to (7) and
item (12);

(14) a molded product containing cellulose
powder according to any one of items (1) to (7) and the

25 1item (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;




20 invention should have an average pol ynerization degree of 150 - 450,
preferably 200 - 450, nore preferably 230 - 450. \Wen the average

pol ymeri zation degree is less than 150, the noldability of the cellul ose
powder is wundesirably insufficient. Wen the average polyneriza 25 tion
degree is nore than 450, the cellul ose powder shows remnarkable
fibrousness, so that its fluidity and 1disintegrating property are
undesirably deteriorated. 18 When the average pol ynerization degree is 230
- 450, the cellul ose pdder thas manl deshamicaligt exomdtaintg thaltdmee anong

mol dabi lity, disint e%r ating property and fluidity, and thus preferred. The
aver age pol yiden 1)t eiadegimectlies nlaest atoduntt eprteigis dffie pol yreri za-
tion degree. Wen hydrolysis is carried out to the |evel-off

pol yneri zat i G¢tde§r é@gnaee aytd syalife oPrqrantiares ] 30 ivdbd % gudxeed ow by a
stirring operation in a7producti onﬂfrocess so that the noldability is 10
undesi rably deteriorat éd.7)Theheemaldes, grasuct grigardinatiormegne” used

her ei n neans | yneri za- tion degree neasured by a viscosity nethod (a
copper e?%ylogfng:g’ieaﬁi srre(tlh‘ldd)toafge‘sr) hydreAS S ShaamaldedRrOGHder t he
foll ow ng conditions: .2. 5N hydrochl ori ¢ aci 15 boili tenperature, and
15 m nut es. Ictorﬁtggﬁlﬁovﬁlet ﬁzftr{lvv%elr?gé:ec%ﬁr& gsls)l itk it i hydrol yzed

under mld %%%ﬂﬂés%ﬁ%n;its region other than crystals perneable wth an
acid, i.e., the so-called noncrystalline region is selectively

depol yneri zed, so that ¢t c l.0Si i r S a
oLy e S ts ol alcduthel e

definite average polyneriza- tion degree c nmeri zation

degree (| NDYSER Al 7AND WENGNEERING LHEMSTRGrMlentd®) N Sated;
10 (19) the molded product according to any one
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 OUT THE INVENTION
The present invention is described below in
detail.
The cellulose powder according to the present
20 1invention 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 deteriorated.



p. 502-507 (1950)). After the polynerization degree reaches the |evel-off
pol yneri zati on degree, it does 25 not becone |ower than the |evel -off

pol ynmeri zati on degree even if the hydrolysis time is prol onged.

Therefore, when the polynerization degree is not |owered by hydrolysis of
dried cellul ose powder under 19 the follow ng conditions: 2.5N
hydrochloric acid, boiling tenperatureg8 and 15 mnutes, it can tell that
t he polynerlzatlon degree has reached the | evel -of f polynerlzatlon degr ee.
Wien t he pol Yihen A&t G d@gice ® B et idedrian weatee Myairdl§ st s4544 can tel |
that the polynerization degree has not yet reached the |evel -off

pol yneri zat i §ry§‘edé7(j*r1éé1 Lopge Ruidate et e Raftidel ShAifR bee™i gher  than the
| evel - of f pol ri zati on degree by preferably 10 about 5 to about 300,
nore prefer aﬁ/ aé]&?utamfélgtén YROTA MG HPIELY i t han 5,

it becones ifficult to nt r ol t aI articles to be wthin a

specific ran%| sdg‘%yhatantdﬁgw (Pd:tﬁ qrﬁFq 'S ﬂ}?déas‘f Cich RRAEIS TrZRed. When

the differ 1 th t he f.i brousness creased to give

i nferior SI nt egrdqzﬁr ng gr oﬁ)erety aar]?cf'% % 14 u?l %;1 I%Iﬁl K pr eferred.

In the cellulqsg %\g}% ac%)lr &r%lt)}]sqfsgrsesceapﬁtr iy entd an, 1’lrkpee content of
a e

particles capable of renalnl g on ~tm'screen 1S preferably 50 wt %

or less. SingeRAartj %l%émrzeattlw PEfked My M deNse Siructure when
granul ated, their presencé in a propor- tion of nore than 50 w %

%desu rably defrericQreat € tthebimlw@alid itaw and 4 he: idhsidy egatd g Property.
© in a production process, so that the moldability is

10 undesirably deteriorated. The term “level-off
polymerization degree” used herein means a polymeriza-
tion degree measured by a viscosity method (a copper
ethylenediamine method) after hydrolysis carried out
under the following conditions: 2.5N hydrochloric acid,

15 boiling temperature, and 15 minutes. It is known that
when a cellulosic material is hydrolyzed under mild
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 polymerization degree
(INDUSTRIAL AND ENGINEERING CHEMISTRY, Vol. 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 i1f the hydrolysis time is prolonged.
Therefore, when the polymerization degree is not

lowered by hydrolysis of dried cellulose powder under




25 content is preferably 30 w% or |less, nore preferably 10 wt% or |ess,
in particular, 5 wt% or | ess. The average particle size of the cellul ose
powder of the present invention should be 20 - 250 pm 20 Wen the average
particle size is less than 20 ~Lm the adhesive and cohesive properties of
the cellul ose powder are increased, resulting in not only difficult
handling but also a low fluidity. Wienl®he average 5 particle size is nore
t han 250 ~Lm the cellul ose powder is separated and segregated from an
active ingredibentfol loyimgatconsl tdemsent? -l fordaahlsirithe¢isbul ti ng
pharmaceutical conposition is undesirably apt to be decreased. The average
particle siz®9%d i FdeferpmnpFe 1¢nd 1R MinHtasy tife & 118 Wseifomder  of

the present _invention, .the average L/ D val ue of rticles of pm or

| oos shoul d 505 PG LMFTd 24 e P IS, tFashediii (o e e L D val ue
of particles of 75 ~= or. 15 ]ess is lLess than 2.0, the plasti¢c deformation
properties aﬁgltyﬁleerr%ﬁzla%al&nl ic{e 5 dSEH & &K rclhzaﬂijsorho T erred.

Wen the %}/F{}i%g?tob/egr?&a{bﬁg tgx:cesihﬁﬂrtoil 8% Ofit7%a~n§ Pan |t§12atsc iﬁ_lé’rore than

4.5, the tegrating property are erio 20 rated,

whi Ch_ i's not p%rl%%rﬂi%%'timr %\éﬁ:ree thré\% %ltd'yeatblrléalc}ﬁéc?rglse tl%\peel—off
deteriorated probably because the <cellulose fiber attains fibrousness and
tends to haveol il7G tieeoWRIgtecAver age yiel d pressure is enployed as an
25 indication of the plastic deformation properties of powder. The | ower

the value of the averag@eyip@lldmerization degree should be higher
| than the level-off polymerization degree by preferably
10 about 5 to about 300, more preferably about 10 to about
250. When the difference is less than 5, it becomes
difficult to control the L/D value of particles to be
within a specific range, so that the moldability is
undesirably deteriorated. When the difference is more
15 than 300, the fibrousness is increased, to give
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-pm 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 um.




pressure, the higher the plastic deformation properties and conpression
nol dability of the powder. The highly 21 nol dabl e exci pient of the present
invention preferably has an average yield pressure of 35 MPa or |ess when
0.5 g of this powder is conpressed to 10 MPa. Wen the average yield
pressure is nore than 35 MPa, the 5 noldability is deteriorated, which is
not preferred. The average yield press@re is preferably, in particular,
30 MPa or less. The cellul ose powder of the present invention should have
an apparent %pesi fihe wyarmgoffartd cler 0 210 ineleps Wie t24e Wppaditent
specific volu is less than 4.0 cnB/g, the noldability is deteriorated.

Wien the ap 1VEH 0% iORFR Wi REORFF e ahat the GRilgilaskr

disintegratin roperty .and the fluidity are deterio- rated,_which is not
preferr gd. I\/@%@P&? r ,art%emr?ﬁec? ’aﬁﬁqﬁ‘i]%j:ltn&dsn R et 5 T ESE probabl y

because the ,cell.ulose f.iber_ attains f.ibrouysness_and tends to have elastic
recovery. Thélaglg&alpgn?)ugpeagisﬁ & \611‘51"11 4 X ref VI YRS g/ g, in

prticulat et 8.0 (20 The, APDAEL, | 3001 NG SREEId] Gl of |

the cellul ose powder of the prese I'hvent iof

referably 2.4 -~ 4. e j r 4 - . : \/ when t he
oot Speitr EiariE e MR o b Al <R

apparent specific volume . g, € appar ent
25 tapping specithiad ‘el rtedtesh iifamid A HTR/E Ad& 1 Wig} ntegrating

property of tablets prepared fromthe cellul ose powder are undesirably
det eri or at ed phecasseutafcaaxeesgios tddrsald dalde¥irably apt to be
decreased. The average particle size is preferably 20
10 - 120 pm.
In the cellulose powder of the present
invention, the average L/D value of particles of 75 um
or less should be 2.0 - 4.5, preferably 2.2 - 4.2.
When the average L/D value of particles of 75 um or
15 1less is less than 2.0, the plastic deformation
properties and the moldability are deteriorated, which
is not preferred. When the average L/D value of
particles of 75 um or less is more than 4.5, the
fluidity and the disintegrating property are deterio-
20 rated, which is not preferred. Moreover, the mold-
ability tends to be deteriorated probably because the
cellulose fiber attains fibrousness and tends to have
elastic recovery.
Average yield pressure is employed as an
25 indication 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



22 The cellul ose powder of the present invention should have an angl e of
repose of 55' or less. Wien the angle of repose of the cellul ose powder is
nore than 550, its fluidity is remarkably deteriorated. 5 Particularly
when tablets are produced by blending a |arge anobunt of an active
ingredient with poor fluidity, the weight variation of the tablets becones
remarkable if the fluidity of the excifient for conpression nolding is

|l ow, so that the tablets cannot 10 be put to practical use. The angle of
repose of thaoldabllgl exeipdrinér odf thige pyessavit linWesritliosn prefimredably 54
or less, nore preferably S3' or |less, in particular, S20 or |less. The term
"angl e of repdSeen GIYEFNEr ¢l e RIS SENEnGITe Iof MEepSde IfsEs Whéd by a 15
powder tester (nfd. by. Hosoka M.cron Corporation) _after adjusting the
wat er contenp'gfgtﬁé é@%&epoﬁg%§.35 CORISS quH&PHEUChﬁH%ﬂ1WWQHcﬁty,

the cel lul ose_ powder .pr.ef erably has conpressibiljt % (= 100 x (apparent
t appi ng densiatvffr[aa)eCM%]El‘-%i gﬁﬁgrséﬁte dEn S %IT 93}5&%%3') Y& pparent t appi ng
density | /C%@h iR ecific.r 4 The . ressibility is preferably
in a rang)e 0 5‘)88%2%?%?% ?egﬁ%-logg%;%dﬁorqél%%ggesr 3%193 pf(?f-erlf&%q in
particul ar, - 9 he .ter y re i si;ty" and 25

"appar ent deﬁgftfﬁég%gg ﬁé%gﬁg5§§§%%?ﬁeq%e%?%&%%%Fﬁgﬂuﬁ%%rs of the apparent
t appi ng specishi-¢\wohure apdmpappar aRtssspeci fic vol ume, respectively,

defined herein. The cellul ose powder of the present invention 23
preferably has a specifrhe @nflagesar gaweler8S M@ Yresent invention
should have an apparent specific volume of 4.0 - 7.0

10 cm’/g. When the apparent specific volume is less than
4.0 cm*/g, the moldability is deteriorated. When the
apparent specific volume is more than 7.0 cm’/g, the
disintegrating property and the fluidity are deterio-
rated, which is not preferred. Moreover, the mold-

15 ability tends to be deteriorated probably because the
cellulose fiber attains fibrousness and tends to have
elastic recovery. The apparent specific volume is
preferably 4.0 - 6.5 cm’/g, in particular, 4.2 - 6.0
cm’/g.

20 The apparent tapping specific volume of the
cellulose powder of the present invention should be 2.4
- 4.5 cm’/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 deteriorated because

of excessive consolidation.



nore as neasured by water vapor adsorption. Wen the specific surface area
is l'ess than 8S M2/ g, an area for water infiltration into particles is
smal |l and hence 5 the anobunt of conduits of the tablets prepared fromthe
cel lul ose powder is small, to |ower disintegrating property of the
tablets, which is not preferred. Although the upper Iimt of the specific
surface area is not particularly im22ad, that of the cellulose 10 powder
before drying is about 200 M2/ g as a neasure because specific surface
area i s considered as dhealasd 1udlsissh doyvdiae riedadde BrelgithglnvEnt igel | ul ose
powder of the present invention preferably has a specific surface area in
a range of 15M@Wd have pn e rfasiaRaf D fa Tt rdgeressorBiddbn  net hod.
When the specific surface area is less than 0.5 M2/g, the noldability is

det er i or at ed,EhfhizdW liss dfotrenass @f ddie \BRd UIRs S RAVIS T ISUrQK® area is
nore than 4.0 M2/q,, the disintegratin roperty are remarkably 20
deteriorated," 519? i's lg:rsef urléjg' THe 1%3@%#%1%%%@ s preferably
0.8 - 3.8 M/q, I 8..-. 3.5 9. Wen,the.nitrogen specific
surface ar5ea Pi%srtq':)#\@ragalg’fe ,h%g“p)éccag’sleécr?or?grep r Oldé‘}ceesd y.ebﬁe Cﬁ]glﬁtas) are 25

crushed duri qgﬁg%rrgrm%ﬁto%f sa?l :a@ivtehq_n S ptegr Q{:-L:Eggspuolr)#rgperty tend to be

det eri or at ed. wever, even i ni t'r ogen speci ce area is high

as long as thgyilitth00emSRRGIFHC BHfAGR AR dik 11hd Aef ifid s dange, 24

the amount of the conduits can be naintained to prevent the deterioration
of the di si ntregzatdaid ePrigPaHeY £ 1M diGNIOIdHN G Ldig M terspapor speci fic

surface area at a

compression molding is low, so that the tablets cannot

10 be put to practical use. The angle of repose of the
cellulose powder of the present invention is preferably
54° or less, more preferably 53° or less, in
particular, 52° or less. The term “angle of repose”
used herein means an angle of repose measured by a

15 powder tester (mfd. by Hosokawa Micron Corporation)
after adjusting the water content of the powder to 3.5
to 4.5%. To impart such high fluidity, the cellulose
powder preferably has compressibility [%] (= 100 x
(apparent tapping density [g/cm’] - apparent density

20 [g/cm’]) / apparent tapping density [g/cm?]) 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 “apparent 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



definite value or nore. A practical physical property S value indicating
the noldability is the hardness of a nolded product. The higher this

har dness, the higher the conpression noldability. A practical physical
property value indicating the disintegrating property is the
disintegration tinme of a nolded product. The 10 shorter this disintegration
time, the better the disintegrating @dperty. The bal ance between the
tabl et hardness and disintegration time of a nolded fprodugt obt ai ned by
conpr essi on &redeliahh yshaiskiegngpregriddsusarifadengaecamt 8P By 46t Pte,
considering that the 15 disintegrating property are generally deteriorated
with an i ncPe&Se asf "ERS UKL RYs ¥aded VIRt RESCERHESsi o@D thehi gh
striking pressure i s unavoi dabl e because many active ingredients for

medi ci ne or BRECHIRE FEFEACEWATRE d&bilisisSy TP2& Prve ™of EakfRgaFBAAIPR t he

di ti f i ter..of a.cyli, i cal |.ded , duct, w_t di t f
1 13 cm obt alACA oy Peopras oy 15 § 5 IEHE odl Ged PORIGETSE the
t i [ t 20 for. . 10 ds i f bl 70 N :
I S A e C RO RLE LR i
disintegrati g@.ltlh'i%s(ea %ng‘éEJ Q1 19RY" € et Rl At d'%zln%e agﬂi% I's present)
of the cylindrical ol §e product TS prefera51y 130 "seconds  or | ess, nore

prefer 25 aBlypl2@Se¢oRAs @Hp18%S, kiR HisCHA »rEFQ )nds or | ess.
The breakinngogd i%sthe diregtion of dﬁane#gr ofT% cylindrical nol ded

product wi t haatdioaght eheolipbelk3 1 iamtobiraithed she GRS @3Sifgd aren of a
m xture of equal 5 anmounts of the cellul ose powder of the present inven-

is not particularly limited, that of the cellulose

10 powder before drying is about 200 m’/g as a measure
because specific surface area is considered as a value
which is decreased by drying.

The cellulose powder of the present invention

preferably has a specific surface area in a range of

15 0.5 - 4.0 m*/g as measured by a nitrogen adsorption
method. When the specific surface area is less than
0.5 m’/g, the moldability is deteriorated, which is not
preferred. When the specific surface area is more than
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‘/g.

When the nitrogen specific surface area is

increased, spaces among 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,



tion and | actose (Pharnmatose 100M available fromDW Corp.) at 80 MPa for
10 seconds is preferably 150 N or nore, nore preferably 170 N or nore, in
particular, 180 N or nore. The disintegration tine (a solution in pure 10
water at 370C, a disc is present) of this cylindrical nolded product is
preferably 120 seconds or less, nore preferably 110 seconds or less, in
particular, 90 seconds or less. In ad®4tion, a cylindrical nolded product
1S with a dianeter of 0.8 cm obtained by conpressing 0.05 g of the

cel | ul ose powder agounite ofr édentcondudritsi @anatbe G ivRaR ifned 1 gemords
preferably has adsorption characteristics represented by the follow ng
equation (1kheafegeriiosaitheer Siforther @latsmtteqmatthrmc@tmetrm,e b0 sol vent:
In [Ce/ (Ce-0) ] = Ka -t (1) wherein Ka ~! 0.0200 min-', Ce is the

sat urated watePtreagdrdaddsr paiter vaper G est. figblserrs ame aned &t e

hum dity of S5%.RH, and O is the water vapor adsorption 25 rate [%4 of the
tablets at a gol&llt\?evﬁ&llhedlotrym(?fr%S%A agitd G2 lndthers Wegdo P LeRSG Bt i on ti e

of t [m n5] ) Valy%el%% @at'lrll;rée ion rd)e?ﬁ ?@E&PT CWI t %&e %%%rl I % sol vent "

O
used herei’n méans imrersin a8

|
acetonitrile gq %%nhr°%$Ff|C|g%%r%lg%e ef %ﬁ%t%athe cyn?n r|cjﬁﬂﬁ%lded

acetonitrile ry|ng
product at 2 g I R ofpRelssag8N Sk th tive ity becones
0% RH. In thg case Where tﬁen%cg%}%g]llm ce 0 %rggleésttaiudra\ei 5%1 or{ogtalqon or

adsorption dygrbRert9Peaatic0n$disataRiethid ed s ihle ML plhe gaSe where
is the disintegration time of a molded product. The

10 shorter this disintegration time, the better the
disintegrating property. The balance between the
tablet hardness and disintegration time of a molded
product obtained by compression at a high striking
pressure 1is important in practice, considering that the

15 disintegrating property are generally deteriorated with
an increase of the hardness and that the compression at
a high striking pressure is unavoidable because many
active ingredients for medicine 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-



the linearity of the equation (1) is low, the cellul ose surface should be
cl eaned by vacuumdrying with heat. 10 Wen the Ka value is |less than
0.0200 mn', the adsorp- tion rate of water is slow, so that the
disintegration tine tends to be prolonged, which is not preferred. The
effect of the imersion treatnment with acetonitrile solvent is conjectured
as follows. The conpression of 15 the2gell ul ose powder causes an increase
of inter particle hydrogen bonds and crush of micro-spaces (conduits) in
particles. Wadi i€ kypaapdscalr nesded 1rprodicicwatpr es¥edsaeotds/eor hi gh
density is imersed in acetonitrile, acetonitrile enters the m cro-spaces
20 (condui t s)L&sf -parftieclozeaimhdioasd tigs tdfe theragfiian Pardiaeterydr ogen
bonds to increase the djianeter of the conduits. That is, it can be

specul at ed t Idt At @A iGRl aldesdt rRIRdufintertivfa tHenshrs -Parkilkde nicro
25 spaces (conduits), in the cellul ose powder which remain ipn tablets after
t he conpr essicérh,oqtﬁ}ema?éje hi 990 % S 'dt ear,'rt\% p%ror#eaﬁ SR HT AT FBE powder
' ter he ¢ qgﬁits t 0 give higher 27
c

or e eaSI |§/ tao Ou!n CSreO tehec Iarﬁ_.eo e Oof é r e sSe \A =~
wat er vapor SUSOFRS St rdte S tHE Tal e 1§ i<y be ¥pEdll at ed t hat

_ i : aBlTel 1T calf RiSobe SPEC at.
et or 1 redicdd 2R CRSSh T ne a3 1B AERTE T

particularlyddjig hed tde My vajua d §él}fecﬁfoesr ahl é:ir%fé%laﬂl%o qf J£ss

because with an"increase of the Ka v , the sl nt egr on time tends to
be reduced. e amord Yadeiaferan W idy &d@Nge Pipd:10%40 4 0. A0

mn-', nore preferably 0.0220 - 0.0400 m n-
N or more. The disintegration time (a solution in pure
10 water at 37°C, a disc is present) of this cylindrical
molded product is preferably 120 seconds or less, more
preferably 110 seconds or less, in particular, 90
seconds or less.
In addition, a cylindrical molded product
15 with a diameter of 0.8 cm obtained by compressing 0.05
g of the cellulose powder of the present invention at
90 MPa for 10 seconds preferably has adsorption
characteristics represented by the following equation
(1), after its immersion treatment with acetonitrile
20 solvent:
In(Be/ (Be-0)] = Ka-t {1)
wherein Ka 2 0.0200 min™, Oe is the saturated water
vapor adsorption rate [3] of tablets at a relative
humidity of 55% RH, and 06 is the water vapor adsorption
25 rate [%] 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 solvent” used herein means immersing the



10 The cel lul ose powder of the present invention 1is obtained, for exanple,
by a production process conprising i) a step of hydrolyzing a natural
cellulosic material to obtain a dispersion of cellulose having an average
pol ymeri zati on degree of 150 - 450, 15 ii) a step of obtaining a cellul ose
di spersion in which the average L/ D value of particles capable of
remaining on a 75- to 38-m screen befpge drying of the cellul ose

di spersion is 3.0 - 5.5, by conducting stirring during the hydrolysis or
as a subsequentligidp,calndidlidgd pmidpt 20 decargnigrihe sdilsembt &omned

cel lul ose dispersion. The natural cellulosic material referred to herein
is a veget abl48 fiGuSmaEmedtadihe ethne ot e wregtonterik® containing
cel lul ose, such as wood banboo, cotton, rame or the like and is
preferably a %W%rq‘hﬁf%ﬁwﬁé GRA I Y inHE e werlirdpicakineldrd |
type. Fromthe v oi nt q,f productl 0 ield, the natural cellulosic
n’g.{)el’l al is C{é’rc\zgg qﬁ}rblﬁtlrf%ﬁ%dl%% RE wredatef®rial s

and prefer bI ha 28 an os c ent of S% or_.nore. Conditions
for obt ai nléng dslté1 RAS “ées gﬁ) si 0 Qg PpAGHETT zat i on

degree of 15Q %q_: gr[%sg%a il cﬂarcggl o tltéhe C(i}}/ roI ysis 5 under

mld condltlons 5 ydro- I C aC| otUtion at 20 -

60' C. However t I evel - of f
pol yneri zat i on gegr ee, tJhe L/r%I va LtFJreéH(’:)lf ef':;)dar?‘te}l ém/ ! ecg#é) ‘M%A
decreased by ts{d MrifaG QRS & Ahd edilg i producd i g, pr&@eescselﬁplég@t the

nol dability is deteriorated, which is not preferred.
surface should be cleaned by vacuum drying with heat.
10 When the Ka value is less than 0.0200 min™, the adsorp-
tion rate of water is slow, so that the disintegration
time tends to be prolonged, which is not preferred.
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 i1s 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 of the
conduits.
That is, 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 cellulose powder more easily to

increase the diameter of the conduits to give higher



Particles in the cellul ose dispersion before drying preferably such that,
have the average L/ D value of the particles capable of remmining on 75- to
38-~tm 1S screens in arange of 3.0 - 5 .5, nore preferably 3.2 - 5.2, when
sieved (through JIS standard screens) in a wet state. Since particles in
the cellul ose dispersion are aggregated by drying, resulting in a small
L/ D value, cellul ose powder having a hitgh noldability and 20 good
di sintegrating property can be obtained by keeping the average L/D val ue
of parti cl es wadfegr &aghoyi R@siorpd Logefriatiat @ & dige .t afie taver dge darD val ue of
particles before drying can be kept in the definite range by controlling
a stirring falce® &¢rismg e treghdthiadn sémden 28 ha tilsdquandsastepradtera
specific intensity. The stirring during the reaction or in the subsequent
st ep shorten§a@éld'|{tk’lrost@eflirbéirl.slW?@rgftaﬁéo%tqlmei Ag v tedo i gedieed ¢ he
average L/D v%l gﬁ) 021 z25’?&6 particles .is decreased, so that no sufficient

e ¢! a

mol d- abi | it UREET PdYdt Ofe then&astialiang S d¥e  shoul d be
controll ed sg_that the.avera D val of . particles becanes 3.0 or nore.
Wien t he gti EAT dc’lufslagltyo lrlﬁql%&, t t‘féef ?%‘ré’&slﬂr]@sslsi §ree,ﬁ?§,~?§>§t¥, Y% i ng in
a | ow nol dahj;l it y .and Jenarkahly ﬂett erainor-q‘ltceﬁdet_jsdé't sd'ﬂnt a&i n‘g%l% operty.
Therefore, the stirring force 1S pre eraﬁ]y &1 Nt ai hed §0° 1 hat— 1 He aver age

L/ D val ue  of parfiisGhes oir$ t1Rh gg&%stt%?@s?i}:g' o r%%e%%en%ev Ky the

stirring force can be cal cul at sec) by the enpirical
equation (2)kadegchisbedrehaw yThe B/ Ya‘ﬁ%leuf[%ﬁf howeMer — IS, 0xQfo fin-absol ute
e

nuneri cal val ue because it is 3%pendent on
more preferably 0.0220 - 0.0400 min™.

10 The cellulose powder of the present invention
is obtained, for example, by a production process
comprising i) a step of hydrolyzing a natural
cellulosic material to obtain a dispersion of cellulose
having an average polymerization degree of 150 - 450,

15 1ii) a step of obtaining a cellulose dispersion in which
the average L/D value of particles capable of remaining
on a 75— to 38-um screen before drying of the cellulose
dispersion is 3.0 - 5.5, by conducting stirring during
the hydrolysis or as a subsequent step, and iii) a step

20 of drying the thus obtained cellulose dispersion.

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

25 material having a crystalline structure of cellulose I
type. From the viewpoint of production yield, the
natural cellulosic material is preferably pulp obtained

by purifying such natural materials and preferably has



si ze and shape of a agitation vessel, the size and 15 shape of an agitating
bl ade, the nunber of revol utions, the nunber of turning blades, etc. The
maxi nrum val ue of P/V in each step before drying ranges from0.01 to

10, 000, and the |lower and upper limts of P/V can be determ ned by
controlling the nunber of revolutions, 20 depending on the kind of the
agitation vessel and the agitating blage. It is sufficient that the | ower
and wupper limts is properly determ ned by conparing values of P/V

obt ai ned by r PR ltiiel it teantePvess el Susad narel t he nunber of

revol utions of the agitating blade 25 with the average L/D val ue of
particles of 75 ~= to 3§°“£?1rﬁlcf1b’5r art@inng dhowe Fulese adj usted so
as to faII %h;hln g range of 0.3 to 80 in the case where Np 8, V = 0.03

and d = PSS 154 J&Védlgs@rasa‘ﬁfaf%ﬁ |p<51wrwamcm Le@rere oF 0.01 to
5|nthe cas ereswo V =0.07 and d = 0.05; and P/V is adjusted
so as to G a?rreangfé’rofexfn%lel'o WX-W‘-’{ it ddhe e sis 2. 2, v

=1 d d = 3 d5/V
nunbgP of 1 rrpe e/r mll’# 8é’lnlor%i‘))%lrgmsxtlﬁle densi ty\%(}f aaqqelod% J‘QCH: srgs;)o:/\grt he
nunber of r"c‘f@o@fco%%l‘?f stdl%t)i % bl agdes- d ( welh\?ex{,h%he&l "ﬂfﬁéer of

the agitating blade, and 'S t e 10 vol une o i quli

cel | ul ose di sRaAnN1Q iebhIted A1y ithe yBRAME Y acEdH e 1%1%&& made i nto

powder by drying. The IC (electric conductl vity) val ue of e cellul ose
di spersi on befcQredriviatd othiddyfas heen mashed BN f particles is

liable to be decreased by stirring operation in the
10 production process, so that the moldability is
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-um

15 screens in a range of 3.0 - 5?5, more preferably 3.2 -
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

20 good disintegrating property can be obtained by keeping
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 during the reaction or in

25 a subsequent step at a specific intensity.

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



15 subjected to pH adjustnent after the reaction is preferably 200 S/cm or

| ess. When the IC value is nore than 200 S/cm the disp
particles in water is deteriorated, resulting in unsati
di sintegration. The I1C value is preferably 150 S/cm 20 o
preferably 100 S/cmor less. In preparing the cellul ose
besi des water, water containing a |owroportion of an
may be used so long as it does not |essen the effect of

ersibility of
sfactory

r less, nore

di spersi on,
organi ¢ sol vent
t he present

i nvention. 2PaEdicaissailsi 1§ cEElasgcos & pdilddr NeaEUS i€ iggdd mddlad-ance anong
nol dability, fluidity and disinpegrating property, spray drying is

preferably céfdddited @l & adtEidesd te

31 "article tenperature” used herein neans exhaust te

rafare | dE sthagrtooEorgse term

er- ature, not

inlet tenper &WEd B CREEHAFUSA Hdiat Fhe Y SHay iU qfr egat ed

particles in th%. | 1 ul ose

by heat 5 shFf

n are consolidated

d ' ft h tio
Ga st PEEOMERLA Q0 o G IS n 10 DS densi 1 ed

(becone hegavy-dut y n ttain 0od .fluidity. Furthermnmore, .the
)Eo% %rfi)lda Qh% 31 (:?91 S8 1S eng‘taryce reesrl%ly afsé of weak

aggregat ed particles attal n - goo egrati ng pgrop

hydr ogen bo '1%%4 %gqr&gbépg:pﬁgzﬁ%? %%ﬂ%‘%rkt rblq_y %t\%{ro}sor}:?atcﬁed

di spersion before the efera 0 e

| ul ose 10
ss, nore preferably

ence

20 wt % or | egs o1 ey ke n ot PRCRRAAL | OrTh%frcft ; e_c,elghtgh%ﬁ%rr%iﬁr%er§n%i s too

hi gh, particles are excessively aggregate ring

the average L/sDptalriee a0f i fe ipdlineles Attt Jciléﬂrwé}&qbes

iecrpased, so

that the bulk density is increased to give a low noldability, which is
of particles is not more than 5.5.
10 The intensity of the stirring force can be

calculated as P/V (kg/m’:sec) by the empiric

al equation

(2) described below. The P/V value, however, is not an

absolute numerical value because it is dependent on the

size and shape of a agitation vessel, the size and

15 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

determined by controlling the number of revolutions,

20 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 wvalues

of P/V obtained by varying the agitation vessel used

and the number of revolutions of the agitating blade

25 with the average L/D value of particles of 75 um to 38

um, 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 =

8, V=0.03 and d = 0.3; P/V is adjusted so

as to fall



undesirable. The lower |imt of the concentration of the cellul ose

di spersion is preferably 1 ww% or nore. Wen the lower limt is |ess than
1 w% the fluidity 20 is deteriorated, which is not preferred. Mreover,
such a lower limt is not desirable fromthe viewpoint of productivity
because it raises the cost. As conpared with the drying nethod according
to the present invention in which the 3pray drying is 25 conducted at an
article tenperature | ower than 100C, the nethods as described in

JP- A- 6- 31653%idd R Aange 1R2B3P Iwier & ima W |8 i BpdIBiore i3 heat ed
at a tenperature of 100C or higher and then subjected to 32 spray drying
or drumdryifg= & % @9 @ 65& dTpersd Vil drdmpher t3e dortRof a thin
filmw thout heating, ., are not preferable because hydrogen bonds anong
aggr egat ed pgrat]ilcl“@ghalﬁe ¥ iF9R9F 1O fedC0 P AR ¥he e FaihthpEr iVR
property is QEEFE%ORPEE met hods. In these nethods, cellulose

in fhese
particles ina urry gré”é% Fy]aggregated in the state where the

particles @are arranged ng i rection @Qf, . their major is even if the
L/ D valuefgf particlesEﬁg?oréhgg(g}?iﬁé ?sdgégi than the lower limt of a

specific rar&gl%re'lﬂherx\gj ors, itdhe %%ega%ﬁln“ﬁ%a%ﬁeﬁ tqyn%ei\%ﬂé&e of (g 3';)cl es by

dryi ng can be suppressed to give goo wever, disintegrating

property and i d lHedidah GANQLs tae_lii_r?ﬁr&,edm tagahhers Widd 4@ dwl dability.
Cel I ul ose powder having good fluidity and disintegrating property in

addition to geaclmyidaly Idf thee anyite abkipiniedonly y contdd | ing the L/ D
value of particles to be within a specific range before drying
. 3

diameter of the agitating blade, and V (m’) is the

10 volume 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
dispersion before drying which has been washed and

15 subjected to pH adjustment after the reaction is
preferably 200 puS/cm or less. When the IC value is
more than 200 uS/cm, the dispersibility of particles in
water is deteriorated, resulting in unsatisfactory
disintegration. The IC value is preferably 150 uS/cm

20 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
the present invention.

25 For obtaining cellulose powder having a good
balance among moldability, fluidity and disintegrating
property, spray drying is preferably conducted at an

article temperature lower than 100°C. The term



and conducting spray drying at an article tenperature 20 | ower than 100' C
For controlling the L/D value of particles before drying to be within a
specific range, it is preferred to carry out hydrolysis under conditions
where the average pol ynerization degree does not reach a |evel-off
pol yneri zati on degree, as 25 described above. In addition, for the
cel l ul ose powder obtained by drumdry8hg or thin filmdrying, it is
essential to grind it after the drying in order to 33 inpart desirable
powder physi cat Prdferiamer Hows/erusedaraln feans cdelaste temnen: t he
anount of static electricity generated by friction anong the particles
becones | ar g& P Sualidf petififs & SR Galrd e st bf th S B Pardy $Hes. bekbme
non- dense anquneven. Thi s, generation qir? | ar ge anpunt. of statijc

t

el ectricity i'S*noP el Er: &bl S PHEARES P sy R FFbrEtTHM of the

| ong a5t he. CrFEEERR HE ieadii oS § HUB AT o TS ot el b oAt et Rod.

in which I . dryi i-S: ried after,conplete or excessive

Irgp! a::grre?ﬁ S()s?ﬁé%]%ﬁe}%sn relryn‘c! ? écl)lzﬁeuérjr%/r% Far%]andjol?eg‘"gfrﬁocn%otf‘?/gﬁ? is not

desirabl e be%ﬁ%@%f%%ﬁ'JEE&EJé“Hé%f?—&J%?ﬁ! dcgtg§§118<§¥§90ratlon of the
mong — partic

organi ¢ sol vent through spaces a es 1S wea S conpared with

water, so that)tikg tf.or ik 9o At erardd i & Ve g Konds iscain

suppressed. Therefore, the nitrogen specific surface area is increased too
nmich to det erdodatc stifve: efd oH isi PRl it JEQREId Yo r W Lh K gdidepr ef erred.

The bonds among them. The concentration of the cellulose
10 dispersion before the drying is preferably 25 wt% or
less, more preferably 20 wt% or less. When the
concentration of the cellulose dispersion is too high,
particles are excessively aggregated during the drying
and hence the average L/D value of the particles after
15 drying is decreased, so that the bulk density is
increased to give a low moldability, which is
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 1is deteriorated, which is not 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



proportion of the organic solvent added is 50 wt% or |ess, preferably 30
Wt % or less, in particular, 20 wt% or |ess, based on the wei ght of the
solvent in the slurry. Enploynent of a |arge anopunt of the organic 25
solvent is not preferred because it requires large- scale equi pnents such
as an expl osi on-proof drying equipnent and an equi pnent for recovering the
organi c solvent and hence entails a h3gh cost. 34 The loss in weight on
drying of the cellul ose powder of the present invention is preferably in a
range of 8% @iPriagssir Wien arheltuos slnyingsi gint corcalrjilupse idismaws idran 8%
the noldability is deteriorated, which 5 is not preferred. The exci pi ent
referred to Kér & eds ithdheudedm &f & Bidderfild §iifthayprtathens dgbnt |

granul ation assistant, filler, fluidizing agent or the like in the

formul ation GfSaR ke PP SHAGHEIPEFRUSR S YA IH RO &RI%Al  conposi ti on

b Il -k hod, i icinal, f. i_ndustri al l.icati . Th

xcipi ent | 8 ARPBAARY PAF (GFIT G (o v BeS b SO e i ng an
| I ent bal . [ .ol dabi l.ity, djsint ti t

and 1]l ity ST RO R GO TR PRRIY (ot G 10 Hh e I SSEE ol dbd pr oduct

cont ai ni ng tlﬂl%t%]%ldlsm 058 Q%\&%r %fthtora% Q:ree.ﬁe to%eg eafq:ttj.-iocqeasp%.nOba} ai ned by

processi ng by wel'l- ‘known et hods propér |y selec rommxing, stirring,

T ol s P SR
. , product 1 ncludes, for exanple,
solid phar mapageuldleal aGRMReTiahnic@Rs a3Wely ahd ableis i powierhe ffd ne
major axis even if the L/D value of particles before
10 drying is less than the lower limit of a specific
range. Therefore, the decrease of the L/D value of
particles by drying can be suppressed to give good
moldability. 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 moldability
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 to 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



granul es, granules, extracts, pills, capsules, troches, cataplasnas, etc.
The nol ded product of the present 25 invention includes not only nol ded
products used in nedicines but al so nolded products used in foods (e.g.
confectionery, health food, texture inprovers, and dietary fiber

suppl enments), solid foundations, bath 3S agents, aninmal drugs, diagnostic
drugs, agrochemicals, fertilizers, cesamcs catalysts, etc. It is
sufficient that the nol ded product referred to herein contains the
cel | ul ose povideardf delse rab ligr goaiter phamiicel. pAddenigted he Horawet, of the
cel lul ose powder is not particularly limted, it should be 1 w%or nore
based on t hewheinglatl lofoatd absisdedre irodunst,. tWeerendhte ot egfiatiisc | ess than 1
W % satis- factory physical properties cannot be inparted to the 10 nol ded
product; for S&g&tFiiel tvhed osiad® diod fatl Gtsl apraorgveih e ateskdlged. The

content is preferably 3 w% or nore, nore preferabl 5 w % or nore.

Furt her nor e, PSGETRS &é&gﬁr SFeba et é%ercé'dlsteo hﬁ‘?‘ersé%’#ar?aeys f%edtie cont ai n,
besi des the ceIIuI r 15 o present |nve i.on, other addltlves
such as acti V&45 ﬂ %ﬁﬁ?mme?qﬁ QRﬁa r&ﬁﬁﬁ gengyafiifti ng
agents, |ubri t rr es fIavorl erlals colorln matters,
sweet ener s, 3&? a?ﬁg & %Qﬂﬁ% q% %&%ﬂ§%§gf cﬁ%¥(ﬁ Qﬁaxﬁ %@ agents

i ncl ude, for %am'c%usf‘ee'ﬂtu'a%%s c}msa%f% YRS IIEY

carnel | ose, caIC|un1carne | ose, I um car |"ose, OMF su |tuted

hydr oxypr opyle1¢eldi ltlyose,Howere,r,stt@{ecf&%ihﬁlb% Fowrd L&mf%éoqg&yd”{ﬁwy'
starch, hydroxypropyl

after the drying as long as the effect of the present

10 invention is not lessened.

A method in which a slurry before drying is

dried after complete or excessive replacement of a
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 is increased too much to deteriorate the

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

25 scolvent is not preferred because 1t requires large-
scale equipments such as an explosion-proof drying
equipment and an equipment for recovering the organic

solvent and hence entails a high cost.



25 starch, rice starch, wheat starch, corn starch, potato starch, partly
pregel atini zed starch, etc.; and crospovidone. The binders include, for
exanpl e, sugars such 36 as white sugar, glucose, |actose, fructose, etc.
sugar al cohols such as mannitol, xylitol, maltitol, erythritol, sorbitol,
etc.; water-soluble poly- saccharides such as gelatin, pullulan,
carrageenan, 5 |ocust bean gum agar, kénjak nannan, xant han gum tamari nd
gum pectin, sodiumalginate, gumarabic, etc.; celluloses such as

crystal line cellul ose, hﬁo%@éﬁed%éﬁh@ﬂ@s@n h%}-’d’rlé)q/mfoﬁwe @ ) o

hydr oxy- propyl nethyl cellul ose, nethyl cellulose, etc.; 10 starches such
as pregel ati RPYEGTsP4r fhe Prasertpdsrentian: s apafrakd hoiymers such as

pon(V|nyI pyrrolido boxyV|nyI Iyners pol y(vi nyl al cohol)s,
etc.; and i nGraé‘gﬁl % g%p&fng@*?uch When é’%ecﬂl.ﬂﬁ% steriBtosPhate/ ¢l ci um
carbonate mt hetic %I Qrot Cltﬁéﬁpa n S|un1a nate Si |%§{ et c.
The f|UIdIZI J gﬁéﬁt% aﬁc Ude rag jqhi ¢

anhydrlde e e nts include nagne5|un1stearate cal ci um
stearate, stg%rPgQa Fg% suc?%se fatty acid esters, 20 talc, etc. The

correctives include gl gyiam.c 4 f@ntfﬂgﬁgffééﬂEo’hé¥5¥ﬂr1§:f%§fju§a&rlc

acid, sodium citrate, tartarlg acid, ascorbic acid sodi um

chlprlde 1- genheli ngetc. dIQQﬁHé@ggﬂﬂﬂh ?&gal Frddiglde, prange, 25

vanilla, strawberry, yogurt, nenthol, oils fennel oi1l, cinnanon oi

or ange- peel aisks igfRdnpepEFanmeH, @ﬂﬁhdlzlng agent or the like in the
formulation of an active ingredient into a pharma-

10 ceutical composition by a well-known method in
medicinal, food or industrial applications. The
excipient is preferably an excipient for compression
molding having an excellent balance among compression
moldability, disintegrating property and fluidity.

15 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, solid pharma-
ceutical compositions such as tablets, powders, fine
granules, granules, extracts, pills, capsules, troches,
cataplasmas, etc. The molded product of the present

25 invention includes not only molded products used in
medicines but also molded products used in foods (e.q.

confectionery, health food, texture improvers, and

dietary fiber supplements), solid foundations, bath



green tea powder, etc. The coloring matters include food colors (e.g. food
red No. 3, food yellow No. 5 and 37 food blue No. 1), copper chlorophyllin
sodium titanium oxide, riboflavin, etc. The sweeteners include
aspartame, saccharin, dipotassiumglycylrrhizinate, stevia, maltose,
maltitol, thick malt syrup, powdered 5 sweet hydrangea |eaf, etc. The
surfactants include phospholipids, gl3&erin fatty acid esters,
pol yet hyl ene glycol fatty acid esters, sorbitan fatty acid esters,
pol yoxyet hyl agestshy@ndgedatadiosasiddrgniost ist drubise agroahamigradd ent
referred to herein 10 includes pharnmaceutically active ingredients,
agrocheni cal fiex§iddizentss, ceAgiddisesed aflystser t§t9-zer, ingredients for
feed, ingredients for food, ingredients for cosnetic, coloring matters,
flavoring materials, %étéﬁs?é%%%%ﬁ%ﬂ% thatalps Foldad o etc., and
may 15 be in_any formsuch as powder, crystals, .oil, solutjon r..the like.
The active i ﬁ&%é&irgﬁit e eﬁ?%ﬁon&?&f’éd%%ﬁorc,ejfl&loe%&ﬁﬁ en I?efoctﬁ’rﬂ rol of
di ssol uti@n I r. the r ction. of itt taste. For exanpl e,

Q %?.se & %%%%n%lo%z Aﬁ%%%?d% e %Jﬁq$§¥ o

t he pharnmacedtically active 0 ingrediénts are ose administered orally,

such as  ant yn el i agalaesi ¢ ARLPHOQSHics ) IyaRalics  sedabiyasy

sl eepi ness inhibitors, “dinics, anal gesi onmachics,

di gestives, 1eandiRQRORICH Ar m%efdotr%nartwmg%t @ﬁp(%theen%o‘g] eﬁ] ugs, 25

vasodil ators, diuretics, antiulcer ugs, drugs for contr g intestinal
function, therapeeti.C @heas ther coasle@@Pal0licss Ml USSIte eeac-orants,

antasthmatics, antibacterials, drugs for pollakiurea, tonics, vitamn
factory physical properties cannot be imparted to the

10 molded product; for example, the molded product is worn
away or destroyed. The content is preferably 3 wt% or
more, more preferably 5 wt% or more.

Furthermore, the molded product referred to
herein may freely 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
crospovidone.

The binders include, for example, sugars such



38 preparations, etc. The content of the active ingredient(s) in the

mol ded product of the present invention is 0.01 to 99 w % based on the
wei ght of the nol ded product. Wien 5 the content of the active
ingredient(s) is less than 0.01 w% no sufficient drug efficacy can be
expected. Wien the content is nore than 99 wt% the content of the
excipient is not sufficient, so that sa¢isfactory physical properties
cannot be inparted; for exanple, 10 the nol ded product is worn away or
destroyed. Waenwhhiéecellgalros g lponder, dfadtivesepr eemmttosenveritd .on swyaused in
the case where the content of the active ingredient(s) in the nol ded
product is hiedkohitls issichs gécimainni tadvamydgdols beddudelit has, for
exampl e, 15 the foll owi ng advantages: it can inpart a sufficient

nol dabi | ity REYROGE tadeelSerRiited it Iod -6t aedai-Ge lovoladipsilitegrati on even at
a high strikin ressure; it permts reduction of the anmbunt of the

cel l ul ose poﬁ&gFRFSlS€Sa§&€@ &5d Ieided T mUdtliidFat iGF 9999 ol ded 20

product ; %nd t he gegree of wear__of H%F.r sultin tablets is low and their
powder i ng “andO5PEak X§E d I Mg 2 95E ek kg i 8‘36]&3?)1’&‘ & Hportation is

mnimal. Th Ll ulo powder._.of the .present. invention is, .advantageous
when t he con?gﬁ\gré#dt %gmécﬁe\%u% SOGrEd EtdiEP e U AP ior e,

preferabl y 10wt % k1) ME8esSEildy MY & fisehanally A9 g, mre, in

parti cul ar, Swt%or nmore. Since the Cellulose powder of t'’he present 39

invention hag aRee%aelbant16QmWr ek yPRIYRAI IddhiYinutidse, hydroxy-
propylmethyl cellulose, methyl cellulose, etc.;

10 starches such as pregelatinized starch, starch paste,
etc.; synthetic polymers such as poly(vinyl-
pyrrolidone)s, carboxyvinyl polymers, poly(vinyl
alcohol)s, etc.; and inorganic compounds 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, etc.

The flavoring materials include orange,

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

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



can be nolded with a small bl ending anount thereof or a |ow conpressive
force and hence is very suitable for tabletting the active ingredient(s).
The cel lul ose 5 powder of the present invention enables the tabletting of
a pharnmaceutically active ingredient with poor noldability, the

m ni aturization of large tablets of a Chinese orthodox nedicine, crude
drug, cold renedy, vitamn preparatiozg7or the |like, and the preparation of
10 intraoral rapidly soluble tablets, granule-containing tablets, or the

| i ke. The t alflbets bilakeNoed 1t)0 lvepeiar ahd ormipded. 1 ipr cohtitugn,c drittaimiung t he
cel l ul ose powder of the present invention and optionally other additives
and obt ai nedox3dey aipodtl ayidi,r @dtc .t alfihet tsiweg testehed , inec lgidenul e
conpression nethod and an extra-granul ati on method. Tabl ets obtai ned by

di rect conpr ésPiesitadice SqFEdiglny dinstasasive Iihe wWelnhilzdge tsowder of the
present invention 20 is especially advantageously used for an active

i ngredi ent  f SEeedr cMAe SRAF nged Hidw ot MALY HEdius @Bidanre

advant ages, for ex e, that c res- si.on into tablets can be carried out
at a high strsiwl?ieﬁg%%éggﬁraea\ﬁat%& caccérﬁ’& S4TGS etlﬁcgéidleeon of 25

di sintegratign. t.her. the | dahi | i i.s |l ow or_.not. can be.determ ned by
t he hardnessggpsgggﬂégédgbt§i &&gﬁﬂ/ﬁﬁg%%rﬁf .E?if%ﬁs%tﬁ§%ﬁé%%g;§ﬁﬁicalIy

active ingr@%@tlzi’fg)t%%%i@%@e%turs%@ﬂa*ﬂ sy S8lsakishg 40 Ltd.

frommateri al conpressing the active ingredient with a flat

punch and a ?@q%@{@%%h%ekegwhyhr@w@%w R dB6 Kidius uie el sakusho Ltd.

frommateria
The active ingredient referred to herein

10 includes pharmaceutically active ingredients,
agrochemical ingredients, ingredients for fertilizer,
ingredients for feed, ingredients 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
or the like. The active ingredient may be that coated
for, for example, the control of dissolution and
release or the reduction cof a bitter taste.

For example, the pharmaceutically active

20 1ingredients are those administered orally, such as
antipyretic analgesic antiphlogistics, hypnotic
sedatives, sleepiness inhibitors, dinics, infant
analgesics, stomachics, antacids, digestives,
cardiotonics, drugs for arrhythmia, hypotensive drugs,

25 wvasodilators, diuretics, antiulcer drugs, drugs for
controlling intestinal function, therapeutic drugs for
osteoporosis, antitussive expectorants, antasthmatics,

antibacterials, drugs for pollakiurea, tonics, vitamin



SUK 2,3) until the pressure becones 100 MPa (a static 5 conpressing nmachi ne
such as PCM | A manufactured by Ai koh Engineering Co., Ltd. is used and the
conpression rate is approximately 20 - 30 cmimin). The cellul ose powder
of the present invention is especially effectively used when the tablet
har dness of the 10 pharmaceutically active ingredient is |ess than 100 N,
preferably less than 50 N, nore preferably less than 10 N Such a drug

i ncl udes phenacetin, acetam nophen, ethenzam de, etc. Wen the cellul ose
powder of thergreseftionts iehgention is used in conbination with a
fluidizing agent and a disintegratin gent, tablets especially excellent
in noldability and di silfeegoattiond @ﬁb%@ﬁt@cﬁkﬁﬁlkﬂq#%%M¥éd Sti tiout
deterloratln%@Fhe fluidity during the production of the tablets. As t he 20

di si ntegrati ea@‘@ﬁtdefapﬁ’@é’ﬂtd!' ﬁth@gp&ﬁ%@taglmew s GdHi

500 because ot MEe Darele Ay & et iitn CHde J&%‘%’J% vﬁa?éf the

Lo ¢ a1 0% 38 agg&t%%%cf:ﬁde@e?ggcngﬁ%f!1%%'S SRR A

Ltd.), "'Ca | " , " by F

Davi )sson r@ %)i o 'nlgdsgl %%de%u%c’ef euncY §angrlocg %ﬁé%gt%fl Y u1|

Al though thew ap%% %’&it%tng:”l"s %%0%%399%5@1' LU &0
S OWS:

particularly |n1te suita exanpl es t her eof ‘are a t he

”10r00ry5ta|Eh@eex%%bh%hﬁs%sohokh%uﬁ&%%ﬁ%%t'”%%ﬂ%ﬂ%%3%4&1§¥%&E&@ythe S
disintegrating agent 0.5 to 20 wt% and the fluidizing

physical properties cannot be imparted; for example,
10 the molded product is worn away or destroyed.

When the cellulose powder of the present
invention is used 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
moldability 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 1ingredient(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



agent 0.1 to 5 wt% It is preferable to adopt a nethod conprising

prem xing the active ingredient(s) and the fluidizing agent at first,

m xing therewith the cellul ose powder 10 of the present invention, the

di sintegrating agent and optionally other additives, and then naking the
result- ing mxture into tablets, because this nmethod gives higher
fluidity and noldability than a nethod3n which all the conponents are

m xed at once. Wth a decrease 15 of the fluidity of the active

i ngredi ent (s)irantaen iy s eexdetimnpropgwiesni ot nhkdakeiliky, it
ingredient(s), the timng of addition of the fluidizing agent has a nore
remar kabl e efdagetoe P"é?r]tCi%igJI"blrtll'y v Fad A NG sneyrat Hrer @of poperty is
required, the nol ded product of the present invention is especially
effective sinQY (IRRRATEF e phORR 12 Rercoriserrry nviehEalke cBer have a

sufficient ess eve when produced at a | ow striking pressure and

t hus may be Hﬁﬁg- %ﬁalVﬁﬂﬁPQﬁﬁéhﬁQ% (fan é%h%ec¢%f% 1¢%€t he nol ded
product. The ter i dISI t egrati.n ans_.t a nol ded
product i séﬁI C{r?trego?fgttglaey\ﬁ o n%ﬂfelq?rﬁ %rpﬁé%%{%rﬂf c%a%gat?/\?a?%r
artificial g%sft rd ?r{&&'nﬁ:aece&rfdafl aaL dﬂﬁeesltﬂ d14 £ )W e“ésfxl' va or the

| i ke. Pharmaceutl conposition avl ng arac I ¢ include

intraoral rapigldsniSiolup) %H@Qﬁﬁ{ﬁatdf‘fia’ﬂ@f&l a@piadw di sb e egrapl e
tablets, etc. 5 The cellul ose powder of the present Tnvention 1S very

sui t abl e al sgHigledaad retiddi: i @XaP| @&uddr@nw escEpEhrdidvdng a coating
film Wen a m xture of
vitamin preparation or the like, and the preparation of
10 intraoral rapidly soluble tablets, granule-containing
tablets, or the like.

The tablets referred to herein are molded
products containing the cellulose powder of the 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 Kikusul Seisakusho



coated granul es, the cellul ose powder of the present invention and
optionally other additives are nade into 10 tablets, a practical hardness
can be attained even if the conpression stress is greatly reduced.
Therefore, danmages to the coating filns by the conpression stress can be
suppressed, so that the mxture can be made into tablets while enabling
the granules to retain their 15 expect£d di ssol ving and rel easing
properties. The active ingredient vulnerable to conpres- sion herein is,
for exanpl e, Lad.adtriowe maigrddile HUKMA AN arsl iqragidesstiody Bhe amiriessi on
stress or heat, or an active ingredient which cannot exhibit expected 20
di ssol vi ng aﬁ@%@ldéﬁé)itng’lﬁﬁ’o@erfthaés AU SAA Ife Rasst iakpa o ti aWof t he
active ingredient is danaged b pressure. The nol ded product contalnlng a
coated acti vemanwgesd Uéﬁ’@(?)Y (glkt ﬁ@slérﬂkq%#tti%nf? mater ialps ol ded
product havi d .pr.oduct forn]d fined above, such as powder,
granul ar pregglléd?l’c}ﬁs u(‘gl S&r eg°‘rsé1rﬁ?| Ct?rmegsra}rﬂﬂ é@}a & $%34S ke and

t t t] 43
nar edi ent( oy opEresa g BcniGe i 2% Rretihia evthe active
i ngredient(s co th t.he Y
. . %x% %‘1%’1 e‘é‘?ﬁ ®o. %Lt%d ‘% ture ’Hf ¥ Al sion

ingredient(s) is coate randl’ating a X e active

i ngr edi ent(s()iraﬁearig %g%p%%l%t%%}mw Qr 3td1%nmnﬁtrﬂre ther eqf 1 ihg e coating

agent is use maski'ng a taste, I nparting sus alne -rel ease
properties OhoRed’ G tBORRIFRE, Q¥ ewt@\b%ﬁtl@%éyacatﬂl%, and i ncl udes,

for exanple, cellulose type coating agents (e.g. ethyl

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 amount. 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.),



10 cel lul ose, hydroxypropyl nethyl cellul ose phthalate, carboxynethyl ethyl
cel | ul ose, hydroxypropyl methyl cellul ose acetate succinate, cellul ose
acetate succinate, cellul ose acetate phthalate, and cellul ose acetate),
acrylic polymer type coating agents (e.g. 15 Eudragit RS, Eudragit L and
Eudragit NE), shellac and silicone resins. These nmay be used singly or in
conbi nation. As a nethod for using thege coating agents, a well-known
nmet hod may be used. The coating agent may be dissolved in an organic
sol vent or 2@tsuspdvddpudh wdiepropny woutd mf ddentcauzspemstl in water may
be freely granul ated together with one or nore active ingredients for
medi ci ne and daSisaribegh Entar e Wath ket himirHadsley dfineedr oportaloke of the
25 cel I ul ose powder of the present invention blended in the nolded product
cont ai ni ng o3P LS ENEFRAEd & iafke THGUH erfile dH ¢rRCFEsEhtingvent i on
t he suppressio f theégﬁﬂgge to the coating filmby the cellul ose 44

&

powder becomé?ser]'r}bﬁé’s@f N PERFENr g0 ot d d¢ "B eflded §8 preferably

1 to 90 % Mhen the proportion Js less than 1 w%. .no sufficient effect

can be obt aidr%és&.nt\ﬁ‘?gr?pct & 510 tq %’n tioss2rPDrW§: °t’haar{“g0t}i‘/ﬁ (Vgsl“ljh 55t oporti on
of the active j.ngredient( j¢ undesirably insufficient. The proportion is
nor e prefera%l%?q‘% '?)gl %D v?tf%t%ln particular, 5 to 70 wt% The cellul ose

powder of the present iIrJqu@t iﬂéf&%l@ ﬂbs%d& y@%&ml@&ﬁ&qsaisn for
exanple, a 10 reinforcing agent for a sugar coating In sugar-coated;
tablets, an eudnidakid ithe I OMEri Hdt tdHSION and the fluidizing
agent at first, mixing therewith the cellulose powder
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 once. 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 Dbe left in the molded product. The term “rapidly-
disintegrating property” means that a molded product is
disintegrated within 1 minute in a medium such as

water, artificial gastric juice, artificial intestinal



granul ation, or a granulation assistant in crushing granulation,

fluidi zed-bed granul ati on, high-shear granulation, tunbling fluidized-bed
ranul ation or the 15 like, and permits preparation of a granul ar pharm-

ceutical conposition or granules to be conpressed into tablets. For

preparing the granules to be conpressed into tablets, a dry granul ation
nmet hod may be adopted. In addition, tédbletting by the nmethod wherein the

20 cel lul ose powder of the present invention is added to such granules

that are obt i€ by W |Qkndvh ethod Phaianadru ki ga lireonre o messi on
nol ded (an extra granul ation nethod) is also applicable. Since the

cel | ul ose poWFer T U 7 edehiaG iRttt ioh IRl MYyt n ek brramd it i on
properties, the rate of granul ation can be reduced even when a highly

wat er - sol ubl €° SRS %ﬂﬁ?%&¥$iuﬁ%ﬁﬁi§ﬁ‘éi§kﬁ%ﬁﬁﬂ%ﬁ%@. It,

t her ef ore, r%%ﬂﬁﬁﬁithe formati on of coarse particles 45 and, thus,

contributes t Sn&ase of granul ation vyield. The cellul ose powder of

t he prese i nvention ive ul k ranul atl roduct because of its | ow
den HL e P B A O R e S i

particle sity and hence contribu a

granul es for ;O3S ot AR Shiddoedt b UG GOMPESS LoDl dabi Tit Y.

Furthernore, the cellul ose powder the present’ i nventiorr ndy be bl ended

into a powdergddhOledeledch HaAFirRXHME tRIEENN bl GpkdiNG Ofi L 4PFOVEE t he
fluidity, or it may be blended 710 into capsules in order to, for exanple,

i nprove the otegreee gfardilldd NE:helhe ANESAY Pgowdst ION tife gRSSdded in
detail by way of the foll ow ng exanples, which do not |imt
invention and optionally other additives are made into
10 tablets, a practical hardness can be attained even if
the compression stress is greatly reduced. Therefore,
damages to the coating films by the compression stress
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



t he scope of the invention. Method for nmeasuring 15 physical properties in
t he exanpl es and conparative exanples are as follows. 1) Average

pol ymeri zati on degree A val ue neasured by the copper ethylene- dianm ne
Solution viscosity nethod described in the 20 crystalline cellulose
identification test (3) in the 13th revi sed Japanese Pharmacopoeia. 2) L/D
of particles before drying The average4t/D value of particles in a
cel l ul ose dispersion before drying was neasured as 25 foll ows. The

cel | ul ose di spgrsidienids)sidfarede hrsouglated % idthared aridimsic noeertsi (1£48801- 1987)
and a photo- m crograph of particles that had passed through a 75-pm
screen and h@ddeepdi ta¢ &iftd VB8 iparsshient (Wds awbjastdiddl w6 ane | mage

anal ysi s processing (apparatus: F%Per 700, software: |magehyper,

manuf act ur ed PR Est stldlest fid@s) the pptéve Hagmdiaites wds dfdtrstl as t he
ratio between the |aqng side and short side (long side/short side) of 5 a
rectangl e havin§eRe N9 &t T IEmey thec tesiigies 1ngsadidid iPed about
any of the partjcles. verage L/ D val ue of the particles, the

As th
average o _tﬁ@d B/ ISO\?&IH?@S ag;fe P 1PEadt 1 B3 e ATl es Rias used.  3)
Loss 1In “e'gg%aQQn%r%b%%Fg%% %%é%ft%%rlé%@%%?&?“%%%%%ﬁ%hg%H%%V%&esgﬁgé L?r

3 hours, the Toss7in ht™ was éxpressé d
L omer o AR ES AR oo T g 1 b RSS9 19

properties, or preventing moisture, and includes, for
example, cellulose type coating agents (e.g. ethyl

10 cellulose, hydroxypropylmethyl cellulose phthalate,
carboxymethylethyl cellulose, hydroxypropylmethyl
cellulose acetate succinate, cellulose acetate
succinate, cellulose acetate phthalate, and cellulose
acetate), acrylic polymer type coating agents (e.g.

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 containing one or more coated active
ingredients of the present invention, the suppression

of the damage to the coating film by the cellulose



Shaker Moddel A, nfd. by Hei koh Sei saku-sho Co., Ltd.), 10 g of a sanple
was sifted through a JI'S standard screen (Z8801-1987) with a screen
opening of 250 ~imfor 10 m nutes, and the weight of particles remaining
on 20 the 250-~i m screen was expressed as a percentage by weight based on
the total weight. 5) Average L/D value of particles of 75 pmor less A
phot om crograph of particles that had 4¢assed through a 75-~Lm JI S standard
screen in sifting 2S with Air Jet Sieve (Mdel A200LS, nfd. by ALPINE) was

subj ect ed t opowage eaiopsiss mprrec efSauy i(vepparTateu oroddypeirory iy ksof t war e:

| mgehyper, manufactured by Interquest Inc.). L/D was defined as the ratio
bet ween 47 tHendesg i derefiegadtar tl Sid@(( wdrdg silthersHdve miate)rtdfon a
rectangl e having the snallest area anong rectangles circunscribed about
any of the past il6sss thag tlhé*’t%avéoa@élﬂ_f/gllgwtu@f(ﬁeqmél%arhq cles, the
average of the 5 L/D values of at |east 400 of the particles was used. The

average L/ D PRtdSKoul Fhse hdss wreporarioegy isr enrsudiamedd m thedhsarti cl es
di screte so that they are not entangl.ed with one another, 6) Apparent

speci fic vol BFEPLERPH Cfo TAS V& ARGrE W T Glghsy YaddF athito a
100-cm gl as ri. cyl i-nder__over .a per.iod of 2 - 1.nut by the use
of a neteri ngngglg?grcll%r%tt'heqﬁ g,mpz?ﬁf 1toﬁle ltsopr)aos‘}fr gceef%dﬁ‘aralﬁle Sggﬁjer | ayer
was made |evely st ha saft jhrysh such as,a wniting brush, after which 15
the volune of the powder sanpl é wds read. The apparent specific volune was

expressed as a val ue ol e iiosd Yol Wie ciAd Al Dbt 4] ont. of

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 1like, 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 obtained by a well-known method
and the mixture is compression molded (an extra-
granulation method) is alsoc 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



sanpl e. The weight of the powder was properly determned so that its volune
m ght be approximately 70 20 - 100 cni. 7) Apparent tapping specific
volunme [cm /gl Using a comercial powder physical property neasuring
hachi ne (Powder Tester Mdel T-R nfd. by Hosokawa M cron Corporation), a
100-cm cup was filled 2S with powder and tapped 180 times. Then, the
apparent tapping specific volume was cé&Pcul ated by dividing the volume of

the cup by the weight of the powder |ayer remaining in the cup. 48 8)
Angl e of repGQ& [ F1HPhe SRATE % et SRS dndde aGfe &fudER Y at#ahs of an

infrared noi st.ure neter el, FD-220, nfd. y KETT Science Laboratory;
1g, 10500)) \Xé§l§dj afe, Fa 1t d5e; P-Ow’&i.eg%ofTﬁg‘FeWéF,ntuﬁﬂngr’atlé’dl hmeT erel al
powder physi roper.t ri . c? e (Powder.  Test . e -R, .
by Hosokawa %ﬁ%?%n%C%pégygpﬁéﬁf}%%ﬁg% 5%€g&tf %Caﬂﬁﬁéf%{ &5 61%wi ng

conditions: PalRitne buRsh(MRMerAhcd TRLATR, ACANAY ¢ Ol gener ati ng 10

static electricity) an-orifice diame Vi bration

graduati o lpPepibatabgl 8% @frahh8 sl irdgeldnes okl %n@%%%%%ﬂylﬂqxaﬁﬁﬁ wer e

[
ridgel i nes; neasurenent distance 30) of a heap forned by the

nmeasured. TheigRgkemplcs8ReHE mbAiawas i8I 3884 nasnidhe, 13 naver age of three
measurenments. 9) Conpressibility [9%4 Conpressibility was cal cul ated by the

fol l owi ng equalilanoed) phywdesi b the appacert ispeeitiion megl wee and apparent
t appi ng specific vol une defi ned
blended into a powder in order to, for example, prevent
blocking or improve the fluidity, or it may be blended
10 into capsules in order to, for example, improve the
degree éf filling.

The present invention is described in detail
by way of the following examples, which do not limit
the scope of the invention. Method for measuring

15 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 (Z8801-1987), and a photo-
micrograph of particles that had passed through a 75-pum

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



20 above: Conpressibility = 100 x [(|/apparent tapping 25 specific vol une)
- (17 apparent specific volune)] / (1/apparent tapping specific volume) (3)
10) Average particle size [~tn Using a |lowtap type sieve shaker (Sieve
Shaker Model A, nfd. by Taira Kosaku-sho Co., Ltd.) and JIS standard
screens (ZB801-1987), 10 g of a powder sanple was sieved for 10 mnutes to
neasure the 49 particle size distribugtéon. The average particle size was
expressed as a particle size corresponding to a cunulative wei ght

per cent age oftb0%ade] JanAttvwslsy apmcsyicid | arpafaoes arkwprdn?I@Y), 5 Using a
dynam c water vapor adsorption apparatus DVS-1 (nfd. by Surface

Measur ement Syfittetpse Lt@%geé%iﬂ?%t SRRt e AP adsor ptIws fgakic the anount

of wat er vapor adsor ed sanpl e was nmeasured in a ran of 0 - 30% RH
according to H%ts]tcéﬁg‘-‘pfﬁsd%%% %%I‘HW L q ﬂ@@\%ﬁ%‘? vapor

specific surf area S ca | at ed a BET rret The cal cul ati on was
carried out Jecstlj] 056% @t?r}%esal l%?ﬁter ]ai As the
sanpl e, O. O1 - sa e obt %% b rean wat er fron1about
0.10 g of 15 celq qﬁzo elepg1 yhveacstﬁn n‘-‘y $%h a?’)mo St ieb

100C for 3 hauns i rFilbaeQieand?Jtt P%mfooefe&?é %aﬁﬂpﬁ%.omﬁé‘%ﬁéjbl ected 1o

t he nmeasurenent. asuring steps he sanpl'e was a to Stand at each

of 20 the folJpuqo /&) &fd R Hmdid igs-dinddie fid |aAe of the

L/D values of at least 100 of the particles was used.

3) Loss in weight on drying [$%]

10 After 1 g of powder was dried at 105°C for 3
hours, the loss in weight was expressed as a percentage
by weight.

4) Proportion of particles capable of remaining on a
250-um screen [%]

15 Using a low-tap type sieve shaker (Sieve
Shaker Model A, mfd. by Heikoh Seisaku-sho 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-pum screen was expressed as a percentage by
weight based on the total weight.

5) Average L/D value of particles of 75 um 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



measurenent tinme and the anobunt of water vapor adsorbed onto the sanple
was neasured. Relative humdity Measurenent tine 0% RH 200 min. or |ess

25 3% RH 150 min. or less 6, 9, 12, 15, 18, 21, 24, 27 or 30% RH 100 m n.
or less. so 12) Nitrogen adsorption specific surface area [ M2/ g] Measured
by a BET nethod using a Flowsorb 112300 manufactured by Shi madzu Corp. and
nitrogen as an adsorption gas. 5 13) AVerage yield pressure [ MPal The

wat er content (nmeasured by neans of an infrared noisture neter (Mdel

FD- 220, nfd. B¢ RETE s3cicermdd |Sisurtatode Wengd a3 d®)shgrpovitg) vl
adjusted to 3.5 - 4.%2;; Then, 0.5 g of  a sanple of the powder 10 was
placed in a @ &SGrREMFEFEdDYhE IRl et siarsiond destaifit eri al SUK

2,3) and conpr.essed wi.th flat unch vin base area of 1 Cw

( manuf act ur e&lﬁfu“ﬁcfd%ﬁda%%kd&% U E&% rp%rﬁacr?aqaheersi al ASUERE 3) until  the
pressure becane 10 Ma _(a _conpr i.ng _machi ne PCM.1S 1A manuf actured by

Al koh Engi neealr\ﬁeﬁgagéo.ﬁrftvdﬁ%soeiz%fg pa?ﬁfgjﬁqeesdo eesas‘f%ﬁ?greatﬁv%\ée adj ust ed
to 1 cnimgn) o/ SULess 2 and e he gt b b ol fhe poyder, Jayer at  the
stress P weré input 1nto a conputer at a data i'npu rat e of 0, second

and recorded therein. 2Q.Theg delal iionship Retwean d e sidess-dgand In[l/(1
3

- D] calculated fromthe volune V[cm 3] of the powder layer at the

2“222 P was sgitaphipgaiiivbudlly wstvidtedhd Jdawed dy dideartd egy agsion in a
they are not entangled with one another.
6) Apparent specific volume [cm®/g]

10 A powder sample was roughly packed into a
100-cm’ glass measuring cylinder over a period of 2 - 3
minutes by the use of a 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) Apparent 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

remaining in the cup.



P [MPa] range of 2 - 10 MPa by a nethod of |east 25 squares. The average
yield pressure was defined as the reciprocal nunber of the slope k of the
regression line. V [CM3] was expressed as the product of the base area (
1 CW) of the punch with a flat surface and the 51 height h [cn] of the
powder | ayer at the stress P. The height h of the powder |ayer should be
nmeasured without strain in the systemM®f the conpressing machine (the
total strain in the die, punch, Ioad cell, plunger, 5 etc.). D was
cal cul at ed by) thé\ngélem\ﬁm@p@@@atudn (4): D=1[(0.5x (1- W/ 100)) / W
/ 1.59 (4) wherein Dis the packing rate of tablets, Wis the water
content [% neasured by ﬁe&ﬁ§e6fcé R Lot fife@OVSITst (ed S¥Rest Q\bdel FD- 220,
nfd. by KETT SC|egﬁ% 10 La or at or 105' ¢), and the value 1. 5%¥|s t he
] @

true denS|t?eF§F §a5§ﬁ|ép&§guﬁ eteddadsd ilTe 2
t t t . Beck
vater vapor HHSEEGR Eeiﬁgcs( PIBteEy K 9’[' AeSec?, o3 TRsADL 50 ol de
d h ,a b 05 f
D ple at™ 03 fea Porito Soeasal e coiiPE e bt Bt My © ' °

nanUfaCturEQEQ c%@hggggnﬁ%ﬁrh%%sggiggL%%chW%% %@%%dé?“%égt ConpreSSIOn

rate was adj i mrersed in acetonitrile (for liquid

Chro”atOQrapﬂ%HelfQLR48mﬁﬁur%5 @b%%%@danMﬁCQ%%a@d%ﬁ6¥§¥lo%gso&ﬂk§On
measur enent apparatus (Mbdel DVS-1I, mfd. by Mcrotéc N chion Co., Ltd.),

and then dri gdwakr25@C1anddar &%baﬁbwgoaﬁﬂbdbbﬁdgk1%%ERHd %é%dﬂtrOQEn
streamuntil 25 the tablet weight reached sufficient equilibrium(the
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:

Compressibility = 100 x [(l/apparent tapping
specific volume) - (l/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

JIS standard screens (Z8801-1987), 10 g of a powder

sample was sieved for 10 minutes to measure the



degree of variability of the weight for 5 mnutes was 0.0015% mn or

| ess). Then, the relative humidity was set at 55% RH, and the tabl et

wei ght was recorded every 52 1 minute until the tablet weight reached
éequilibrium (the degree of variability of the weight for 5 minutes was
0.0015% mn or less). The relationship between the water vapor adsorption
timet and In [Ce/ (Qe-0) | was 5 graphfcally illustrated, followed by

| i near regression _in a range of 20 - 100 mi nutes by a method of | east
squar es. TheP3F§pelef Sife Fa§itadSuda oni-ne Thgs aVakaYaPa id Clehé ig&t ur at ed
wat er vapor adsorption rate Oe[% of _the tablet at a relative humdity of
55% RH and tWésléxRéﬁéﬁeﬁaﬁﬁraa&§6F6Fﬂ@nsﬂé@eQQF%F%BOWQ%Qgt561ét at a

relative huniditﬁ 8{ SS%JRHh%Bd a water vapor. adsorp- tion tinme of t were
cal cul at ed aSYHIROWTE BELINEOFSFSHERO - C8)°- 0 = 100 X m /D [% (6)

15 wherei n g?}gzcﬁggggl%%p%%i%h%ch%hﬁ3%F%&% %Lg%@%?gﬁfygriIibriun1mas

sufficientl at ‘a“rel ative is a tabl et

wei ght [gE at a reIatb%ggpggi%&%éﬁgg[g?%b@HV%ggfgawggﬁ%ﬁﬁggpr adsorp- tion

time of t, and ns is a ta at th time when equilibrium

was sufficiegpb¥rheashedsat anrbel @i & rudedidol sQfr e ¥Ry skelndHar dness
[N] Using a Schl euni ger hardness nefer (Mdel 6D, nfd. by Freund Sangyo

K. K), aloadtwas appl iedeckOvapd? @Yl afdiidealrpflted R, odue ouatt ablet in
the direction of dianeter, and a load at the tinme of the destruction
thereof was agaguted. viberhacdnessdasy expaepiedwd$ measured in a
range of 0 - 30% RH according to the measuring 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-cm® 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 amount 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.



t he nunber average of |oad values obtained for five 53 sanples. A
cylindrical nolded product of 100% cellul ose powder and a cylindrical

nol ded product of a mxture of equal anmounts of cellul ose powder and

[act ose were produced as follows. In a die (manufac S tured by Ki kusui

Sei sakusho Ltd. frommaterial SUK 2,3) was placed 0.5 g of a sanple, and
conpressed with a flat punch having a>®i aneter of 1.13 cm (base area: 1 cm
2) (manufactured by Kikusui Seisakusho Ltd. frommaterial SUK,2,3). The
cylindri cal Hf&)de&{ﬁlr@&&@t ags orpd ipgoRea L o S iAo 2 ieds [ ddliced by
conpression at 20 MPa and mai nt enance of the conpression stress for 10
seconds (a conpressi ng&ﬁ&ét’ﬁrﬁéi RN ngy & ALSIFERyi neeri ng

Co., Ltd. wa and the conpres- si.on rate was adjusted to about 10

ori iy he 1201 ARAHTESCSRIRIEY shudnd ottt i S Y rount s

of cellul ose_po r actose was produced by conpression at 80 MPa and
ag gﬁgoéﬁﬁgPés%a%ron stress for 10 seconds (a conpressing

mai nt enance O
machi ne P 5 f ur, i ngi ring Co., Ltd. was used 20 and
t he conprgﬂgﬁoﬁ ?gggr%g% gﬁgﬁgggﬁkt%%ggbgt cmmn). 16) Disintegration

tinme [seconds] A disinigegrakit@y (L5 MRS GRIFHBLLWy ety digfo the

general test method and tablet 25 disintegration test nmethod prescribed in
the 13th reviisgdatepanese tirar mReepogMddcinerdizzio)t agrat ikdn ke of

cylindrical nolded articles or tablets in pure water at 370C was neasured
by nmeans of acdiesicet egbatria®®dry4 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 relationship between the stress P and
In{1/(1 - D)] 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



tester (Model NT-40HS, nfd. by Toyama Sangyo Co., Ltd., fitted with a
disc). The disintegration tine was expressed as the nunber average of

val ues neasured for six sanples. 5 17) CV value of tablets [% Ten tablets
were accurately weighed and the CV value was defined as the coefficient of
variation of the tablet weight. 18) Degree of wear of tablets [%4 10 The
wei ght (Wa) of 20 tablets was neasured;l and the tablets were placed in a
tabl et degree-of-wear tester (nfd. by PTFR-A PHARMA TEST), followed by
revol ution atfe2ghtph flemlg of e Lovwrsen Lavate ovide Sty ithg t1'4 he

L e T Sl (ST R R
128, 5 et TR ety 9 58 el Rl AT
dissol uti on tester B0 (M . Nopion Bunk, kogvo Grpdd) . ms 3
Phar macopoel &L 28 The HESat SRR e Do eq b TR T e oo
average of the neasuredg \.gagg(e)sgf\/a@ @alcyl gt ad )95 Examl g Lolwo k(i4l)ggr ans

of commercially avail abl e pul p (polynerization degree: 1030, an
level -of f  polnerirzat iigh tegeRikiZP)r Was srhappad e/ aceds itha30 L

water content [%] measured by means of an infrared
moisture meter (Model FD-220, mfd. by KETT Science

10 Laboratory; 1lg, 105°C), and the value 1.59 is the true
density [g/cm’] of the cellulose powder measured with an
alr comparison type gravimeter (Pycnometer 930, mfd. by
Beckmann AG).
14) Water vapor adsorption rate of tablets Ka [l/min]

15 A cylindrical molded product with a diameter
of 0.8 cm obtained by compressing 0.05 g of a sample at
90 MPa for 10 seconds (a compressing machine PCM-1A
manufactured by Aikoh Engineering Co., Ltd. was used
and the compression rate was adjusted to 29 cm/min) was

20 immersed in acetonitrile (for liquid chromatography)
for 48 hours, placed in a 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 the tablet weight reached sufficient equilibrium (the
degree of variability of the weight for 5 minutes was
0.0015%/ min or less). Then, the relative humidity was

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



5 of a 4N aqueous hydrochloric acid solution, and then hydrolyzed at 600C
for 72 hours with stirring (rate of stirring: 10 rpm) by a lowrate
stirrer (30LG reactor, nfd. by |Ikebukuro Hohroh Kogyo Co., Ltd.; blade

di aneter: about 30 cm. The resulting acid-insoluble 10 residue was
filtered by the use of a Buchner funnel, and the filtration residue was
washed 4 tinmes with 70 L of pure wate?Z neutralized with agueous anmmoni a,

and then placed in a 90-L polyethyl ene bucket. Pure water ,mas added
thereto and th8PE&E td ImScureies mgdd fSHQﬂﬁ?%Q(ﬁﬂq%ﬂ W spersi on

havi ng a concentration of _ 10%, H:_ .7, _ I S/c whil e bein
ey (ratg PR 05 VR R B Fhe G A ] At e00G
. DY L ol Ps LAt about ;&@r@o@ﬁ% Xt
|sperS|on yln r,
| et tenper-. at 8 Q tlet te r-at to
Lgt ain chI qugﬁ%&é’e?’ak%ﬁ ééfs%%lrﬁ Wel gl{tlmoen tdrayldﬁgl% Mf/é%g—b%)-é 891 shows

physi cal propgr f Iyl p I ides of a
cyllndrlcgl o F@gﬁag}gggé€%ggﬁgﬁﬁgh g¥ﬁgb§§¥§55|ﬁg¥%%%€6c u oégp powder

A. Table 2 shews phwgieCalr popenigenifutds &Y ianddtarla M deddr oduct
obt ai ned by conpressing a 56 m xture of equal anmounts of cellul ose powder

A and | act osguaeanpl ehe Galdpd eTe thewdeigrB (Jiess liihaveightt auerdrad ng: 5
4.29% was obtained by the sane procedure as in Exanple 1 except for using
comer ci al | ykavai ITakl eaSHrpitlgad water vapor adsorption rate 0Oe[$%] of
the tablet at a relative humidity of 55% RH and the
10 water vapor adsorption rate 6[%] of the tablet at a
relative humidity of 55% RH and a water vapor adsorp-
tion time of t were calculated as follows:
Be = 100 x ms/m, [%] (5)
6 = 100 x mt/m, [%] (6)
15 wherein m, is a tablet weight [g] at the time when
equilibrium was sufficiently reached at a relative
humidity of 0% RH, mt is a tablet weight [g] at a
relative humidity of 55% RH and a water vapor adsorp-
tion time of t, and ms is a tablet weight [g] at the
20 time when equilibrium was sufficiently reached at a
relative humidity of 55% RH.
15} Hardness ([N]
Using a Schleuniger hardness meter (Model 6D,
mfd. by Freund Sangyo K.K.), a load was applied to a
25 cylindrical molded product or a tablet in the direction
of diameter, and a load at the time of the destruction
thereof was measured. The hardness was expressed as

the number average of load values obtained for five



(pol ymerization degree: 790, and |evel-off polymeriza- tion degree: 220)
and changi ng the hydrolysis condi- tions to: 4N, 40C and 48 hours, the
concentration of 10 the cellul ose dispersion to 8% its pHto 6.0, and its
ICto 35 S/cm Table 1 shows physical properties of cellulose powder B
obt ai ned and physical properties of a cylindrical nolded product obtained
by conmpressing 100% cellul ose powder 8 Table 2 shows physical 15
properties of a cylindrical nolded_product obtained gy conpressing a

m xture of e§a@BPLl&Founfscyi lBEFLGResBOLHSRdOr cBU&Hd Ofadt0dSe. Exanple 3
Cel | ul ose powd |l oss in weight on_drying: . 20 _3.8% was obtai ned by the
same proceduF@ﬁiggp CERQHAFE 21 xéeﬁﬁlFBQr&%éﬁgWﬁédFﬁeH%QQ¥QH odt i@ ri ng
during the reagtion %o 5 rgnl t he concentration of the cellulose

di spersi on t B¥5% Er 8fe©8H2dt PPPHAG St 8 SﬁéggﬁPﬁﬁ PRYAeE @5& sion: 50 rpm,
its pHto 6. nd its IC to 40 25 S/ ¢m, . Tabl e sho physi ¢ properties
of ceIIquse§aﬁgﬁESr% erngggge ngsp%§%98gﬁ‘pr§8eﬁt£§$ g%agu%%c
cylindrical d,.pr bt.ai. C ressi.ng %. _gel se ,powder
e hndricgl pmlgadcly Rdyal. obLal acs kocomh e33iho 00 Seldl 05 o

obt ai ned by §4PpEaSLATy. 3 ol ¥uge sahoggual n?r%ﬁb%e%fseaewﬂ'h%e powder C

and 5 | actose. Exanple 4 ul ose powder (loss™in weight on drying:
3.2% was obtahpeguR¥nt havﬁﬁ?Eapa@;g&@%@ 3% in1Bxaapl(®ase @xeapt if or

changi ng the concentration of the 10 cellul ose dispersion to 16% its pHto
6.9, and itsch§ (manufactured by Kikusui Seisakusho Ltd. from
material SUK 2,3). The cylindrical molded product of
10 100% cellulose powder was produced by compression at 20
MPa and maintenance of the compression stress for 10
seconds (a compressing machine PCM~1A manufactured by
Aikoh Engineering Co., Ltd. was used and the compres-
sion rate was adjusted to about 10 cm/min). The
15 cylindrical molded product of a mixture of equal
amounts of cellulose powder and lactose was produced by
compression at 80 MPa and maintenance of the compres-
sion stress for 10 seconds (a compressing machine PCM-
1A manufactured by Aikoh Engineering Co., Ltd. was used
20 and the compression rate was adjusted to about 25
cm/min) .
16) Disintegration time [seconds]
A disintegration test was carried out
according to the general test method and tablet
25 disintegration test method prescribed in the 13th
revised Japanese Pharmacopoeia. The disintegration
time of cylindrical molded articles or tablets in pure

water at 37°C was measured by means of a disintegration



to 65 S/cm Table 1 shows physical properties of cellulose powder D
obt ai ned and physical properties of a cylindrical nolded product obtained
by conpressing 100% cel |l ul ose powder D. Table 2 shows physical 15
properties of a cylindrical nolded product obtained by conpressing a

m xture of equal anounts of cellulose powder D and | actose. Exanple 5
Cel l ul ose powder E (loss in weight on dfying: 20 4.0% was obtained by the

same procedure as in Exanple 2 except for changing the hydrolysis
conditions t et QesdudTiAfiteenimhd ¢ Raci P et I YATE and~4d- hour s,

t he concentrat.iqn of .the cel.lulose dispersion to 8% its pHto 6.3, and
its ICto 388ft§/ d 14t 2 Jﬁ?cﬁ/?/s 25 i TSR ST AT | ul ose powder

E obtai ned and hysi cal properties of a cylindrical molded product 58
obt ai ned by cedﬁ%%é{'?s/ssel gaslgcﬁ%oéjéﬁ“ﬁﬂrosaevepr eron%.va(lja‘b?se m'éa%“ifg%é %?ﬁ/si cal
properties cﬁsf%(ggdlygg cal nolded product obtained by conpressing a
m xture of equa amount's of cel | ul ose powder E and | actose. 5 Exanple 6

Cel | ul ose powdsr WS 10R! 8jed, . dhe same  procedure as in Exanple 1
except for using comrercial SP pﬁ p (pol ynerization degree: 870, and

level-of f  pol yneri zat inam, degyiefis 22e ANGGhANG) N £t Oully drigd ySi s

conditions to a 3N aqueous hydrochloric acid solution, 40C and 24 hours,

the rate of s /MAlMG WY IRE it rBAHORJE fliTIdil dheyLonceids ajf on of
the cellulose dispersionto 8% its pHto 5.7, and its IC to 30 S/cm

Tabl e 1 showsthghysibdat predpgrtt.i es of
18) Degree of wear of tablets [%]

10 The weight (Wa) of 20 tablets was measured,
and the tablets were placed in a tablet degree-of-wear
tester (mfd. by PTFR-A, PHARMA TEST), followed 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 equation (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 Bunko Kogyo Co., Ltd.). As a
test liquid, the first liquid among the test ligquids 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.




15 cel lul ose powder F obtained and physical properties of a cylindrical
nol ded product obtained by conpressing 100% cellul ose powder F. Table 2
shows physical properties of a cylindrical nolded product obtained by
conpressing a m xture of equal anounts of cellul ose 20 powder F and

| act ose. Exanple 7 Cellul ose powder G was obtained by the sanme procedure
as in Exanple 1 except for changing thge hydrolysis conditions to a 3N
aqueous hydrochloric acid 25 solution, 40C and 20 hours, the rate of
stirring duExagptlee Ireaction to 20 rpm the concentration of the 59

cellul ose dispersion to 6% its pHto 7.1, and its IC to 180 S/cm Table 1
shows physical propert it &fllagglang ¢fe GoomesrCic ldbt & reld &k piiysi cal
properties of _a cylindrical nolded product obtained by conpressing 5 100%
cel | ul ose poR¥eP EPOEABIeE 1ZadHGRs Garscall 03operd iV~ eyl i ndri cal

nol ded product _obtai.ned b conpr essi a mxture of equal ampunts of

cel | ul ose p&?&}éﬁmeéléﬁ&lloghd@&%eéo atiare C@Gﬂﬁﬁ‘l&f quﬁ? mfertd &t sP

220) s “hy@rory 28 TH0 oL PH R A o S hy e GEH Eabi Bt ut ton at
stirrer (0L G RRdrRe M O B I Remtino ot oihesnd G o | bl de
di aneter: abqyti 3Q,gM 1 0ThehieH td NGAGIHd-d nsolubde (Jaduesas, £l tered
by the use of a Buchner funnel, " and the filtration residue was washed 4
times with 7&ifd. by Ikebukuro Hohroh Kogyo Co., Ltd.; blade
diameter: about 30 cm). The resulting acid-insoluble
10 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 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 outlet 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 molded product obtained by compressing a



of pure water, neutralized with agueous ammni a, and 20 then placed in a
90- L pol yet hyl ene bucket. Pure water was added thereto and the resulting
m xture was made into a cellul ose dispersion having a concentration of
17% (pH 6.4, and IC 120 .tS/cn), while being stirred (rate of stirring:
500 rpm with a Three-One Mtor 25 (Type 1200G 8M M nfd. by HEIDON;, bl ade
dianeter: about 5 cm. The cellul ose @ spersion was dried in a drum 60
dryer (Model KDD-1 of Kusunoki Seisakusho Co., Ltd., steam pressure: 0.35
MPa, drum suffiZédreeRperaiigle amold¢es, ofuAsdrl udoseewrsiwggtods afd drum 2 rpm
and tenperature of the dispersion in a reservoir: 100C) 5 and then ground
with a hamer3fitPSe-and coarse particles were renoved by a screen with
opening of 425 mto obtain cellul ose powder H (loss in weight on drying:
3.9% corresponding to Exanple 1 described in JP-A-6-316535). Table 1
shows physic%&a§£g§erties of 10 cellul ose powder H obtai ned and physi cal

properties o | #ndrical mol ded product obtai ned by conpressing

cel l ul ose powder H. Tahl sical -properties .of a cyli.ndrica
nol ded product obt ai negeebiy}%&§%%\r,\%§sid%§ %a (r%ioxststtjrlé1 o"‘?eleqqhacalona Ut “of

| I ul 5\ H, and l; ti ; ' f
cel | ul ose Spouen H,A30oL5 iackoss. (mmatal e XAl & 2 s id o ans o

comer ci al SP pul pol ynmer- ization degree (
pol ymeri zat i @nex@d@ghedor24Q) niRSoahRRad 1aRd Lhen dr Alp/zed d n 30L of 20 a

0. 14N aqueous hydrochloric acid solution at 121C for 1 hour with stirring
(rate of stirpongme2qzaRAbnbYedree: 790, and level-off polymeriza-
tion degree: 220) and changing the hydrolysis condi-
tions to: 4N, 40°C and 48 hours, the concentration of
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 lactose.

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
25 uS/cm. Table 1 shows physical properties of cellulose

powder C obtained and physical properties of a



|lowrate stirrer (30LG reactor, nfd. by I|Ikebukuro Hohroh Kogyo Co., Ltd.;
bl ade di aneter: about 30 cnm). The resulting acid-insoluble residue was
filtered by 25 the use of a Buchner funnel, and the filtration residue was
washed 4 tines with 70 L of pure water, neutralized wth aqueous amoni a,
placed in a 90-L polyethylene 61 bucket, and then nade into a cellul ose

di spersion having a concentration of 37% (pH 6.4, and IC. 64 S/cm,
while being stirred (rate of stirring: 500 rpm)  wth a Three-One Motor
(Type 1200G cSMERHrical By lsledEppoduds aivd adingde bt :coamaias 5 ngnl00fhe

cel lul ose di spersion was subjected to spray drying (dispersion feed rate:
6L/ hr, inl et CeldNpOEst BrPEdersd -t o TAPAE, 2afdionist P& ticipdetanatier00) ,
after which %garse articlei wer.e renmoved by&% 10 325-nesh screen to obtain

cel I ul ose poRdef FYELBEEICRL RRlGkE BF oAt taPRd & IRBFFRTIES o
Exanple 1 in_ JP-B-40-26274). .Tabl e shqws i cal propertjes of
cel | ul ose poRd& X|u68t8&ng gﬁdaﬂﬁyg%éap%pﬁ%££QEQi§(ﬂ%wi%QAAi i ca

nol ded prqdugt, .@ht@i ned by conpressing 15 cellul ose powder |. Table 2 shows
physi cal properties’ of a cylindrical nolded product obtained by
conpressing a mxture of equal anounts of cellul ose powder | and | actose.
Conparative Exanple 3 20 A pulp sheet of needle | eaf tree and broad- | eaf

tree for dissghuth@ng(a-cellulose 90.5% f3- cellulose 4.7% cuprammoni um
relative viscosity 4.70, and whiteness 93) was disintegrated, inmersed in

12 L of a sodi um hypoechanilbees @lowidedn I qvaislsaline wellg@id &8 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 equal amoﬁnts 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 conditions to a 3N

aqueous 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 uS/cm. Table 1 shows
25 physical properties of cellulose powder E obtained and

prhysical properties of a cylindrical molded product




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 water,
centrifugally dehydrated, 62 and then dried by air blow ng at 105C. The
pul p dried was ground with an oscillating ball mll for 30 mnutes, after
whi ch coarse particles were renoved with a 100-nesh screen to obtain
cellul ose powder J (loss in 5 weight oh8drying: 2.0, corresponding to
Exanple 2 in JP-A-50-19917). Table 1 shows physical properties of

cel | ul ose powddrineshty rrednREeRP PHYSi A3 propetioss piwder gl i ntrbkal

nol ded product obtained by conpressing cellulose powder J. Table 2 shows
physi cal progerthi®as RRYGH G lo\RERATEEs mf dedpkbitict cabteg Her by

conpressing a m xture of, equal amounts of cellul ose powder J and | actose.
Conpar at i ve B E%&ﬂﬁ%%cﬁ&f Q@%ﬁﬁfl(%l%/r%ﬁf’ftz%%)o‘hf RGPrek: 15 840,

and | evel -of f__pol ynerizati.an .degree: 145)_ was, hydrolyzed in a 0.7% aqueous
hydr ochl ori ¢ &Y <$0I19 iccﬁ*ﬁualtos%zé@“f $T P50 rﬁj%lcg%cfs%nd the hydrolysis
resi due 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 theret ¢, 8q Jihats the volume ratio of ethanol to the ground product of
the cake beconmes 1. The resulting mxture was filtered by expression and

then air-dried. The re@gltﬂﬂg)éyiﬂddé}pvw%ag\%&{m A g%ﬁgmr mll

and coarse 25 particles were renoved with a 40-nesh screen to obtain

cel lul ose poywIRIcdiudeOSSs iih WRIME1 ON dMdKE BHDOMsiEPréfsponding to
Exanple 1 in JP-A-56-2047). Table 1
SP pulp (polymerization degree: 870, and level-off
polymerization degree: 220), and changing the
10 hydrolysis conditions to a 3N aqueous 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 amounts 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 aqueous hydrochloric acid
25 solution, 40°C and 20 hours, the rate of stirring

during the reaction to 20 rpm, the concentration of the



63 shows physical properties of cellul ose powder K obtained and physi cal
properties of a cylindrical nolded product obtained by conpressing
cel l ul ose powder K. Table 2 shows physical properties of a cylindrical 5
nol ded product obtai ned by conpressing a m xture of equal anmounts of

cel lul ose powder K and | actose. Conparative Exanple 5 Cellul ose powder | of
Conparative Exanple 2 was ground with5@& pneumatic grinding mll
(Single-Track 10 Jet M1l Mdel STJ-200, nfd, by Seishin Enterprise Co.
Ltd.), and cé&lddlpgset iddispenidod tomdred iBs PHEreeh Lwiatd a topelfi ng of 75
mto obtain cellul ose powder L _ (loss in weight on drying: 4.1%
correspondi n§<t & 8 OEXSMSe 1 Tiap LepLaskpwss PRyl cafafOre SHeE Physi cal 15
properties of | Lul ose powder_ L _obtai ned and physical properties of a
cylindri cal (igél&oﬁreoé’ﬁ Shaidrdd 1mpd RIS AT F e AYRTSEe ovrfer L.

Tabl e 2 shows physi cal. roperties of a cylindrical nol ded product obtained
by conpressifng lﬁﬁdgtlﬁra Sﬁé’iﬁﬁp%’%ﬁ ?b&falébqoftﬁyos@% L and

| act ose. rati I | lul o owder .E of anpl e 5 was ground
with a rragr)lg??g °bé:?éleilﬁil%lrg%f rOQI h(g’utJr szfa Obtai% Owcselﬁ%so]sceaﬁpomder M (1 oss

i i ght g : : i i
in weight ongdy 'el\'}/?leé 3] ad%glnlg%ﬁqrgscﬂaézﬂ\%%egﬁﬁfog?ct})roa Cyllﬂe‘r%g 3 64

cel | ul ose powder obt ai ne propert 0 I ndrica

mol ded produgbn@PRleaisned BY raXBRSYNe LAl l&m&owrceﬂ\ﬂu%ﬁm e 2 shows
physi cal properties of a cylindrical nolded product obtained by

conpressi Nng oidetruce adfd lactose.

Comparative Example 1

10 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,

15 mfd. by Ikebukuro Hohroh 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

20 then placed in a 90-L polyethylene bucket. Pure water
was added thereto 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

25 (Type 1200G, 8M/M, mfd. by HEIDON; blade diameter:
about 5 cm).

The cellulose dispersion was dried in a drum



equal amounts of cellul ose powder Mand | actose. 5 Conparative Exanple 7
The sanme process as in Conparative Exanple 2 was carried out except for
changi ng the hydrolysis conditions to a 7% aqueous hydrochloric acid
solution, 105C and 20 m nutes. After the filtration and washing 10
i sopropyl al cohol was added to the filtration residue washed, and the
resi due was dispersed with a Gohrin Hedrogeni zer Mddel 15M manufactured by
Ni hon Sei ki  Sei sakusho Ltd. The solid content of the resulting dispersion
was adj ust eddryger0%iofielll &led by fs Fumpntk idSEisgkuGdar s parltidl,es were
removed by the use of a screen with opening of 250 mto obtain cellul ose
powder N (| ossepm wEeghuren d@rypiondtPa3. shigune girdssendierpenadudbenpl e 2 in
JP- A-2-84401) . Table 1 shows physical properties of cellul ose powder N
obt ai ned and lgRyS§i cBMTPErpLSperEricdsitdPrg &fl idvamiica WS -dédPr oduct
obtained by  conpressing cellulose powder N. Table 2 shows phoé,si cal
properties ofeEPEEAIEGr PlalthifoCds® SFcddtic i okt &iSTed IR ot e <$Si ng a
m xture of. equal ,amounts of, cel | ul. ose powder. and , 25 | actose. 65
Conpar at i Ve %Q‘gnﬁﬁg%gﬁgiuﬁl& Xilrtth& ?’§im§'\?§, H%&ﬁr’s@%rciolacrlsees were renoved
fromcellulo I f tive aml AT (5 craen and
fine particl Egr\‘%g\rég%rsegg\%eed%g%%@r Ig}&r Sﬁ:gvm t e%avég\ﬂmog)g?%e% {Bofsoélbﬁ:i n
cel | ul ose poyger 0 IR Wi gt LY RO (14::Q%; LN onding to
Exanple in JP-A 5?19%§§§3)C_. able 1%SIE])P?)(((;&\/?}S£J 3‘%}&?’5’% lnpréerpl rti e%g{ of cellul ose
powder 0 obt gir-jed4and BRYSieRresponding to Example 1 described in

JP-A-6-316535). Table 1 shows physical properties of

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 molded product obtained 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-off polymerization
degree: 220) was chopped and then hydrolyzed 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



properties of a cylindrical nolded product obtained by 10 conpressing
cell ul ose powder 0. Table 2 shows physical properties of a cylindrical

nol ded product obtai ned by conpressing a m xture of equal anmounts of

cel lul ose powder 0 and |actose. 15 Conparative Exanple 9 The sane

cel lul ose dispersion as obtained in Exanple 5 was stirred (rate of
stirring: 4,000 rpm wth a TK honom &kr and then subjected to spray
drying (dispersion feed rate: 6L/hr, inlet tenperature: 180 to 20 220C,
and out | et t%\ﬂﬁéﬂeétruraél:d ginemo MEgE) Yot del lwla g bissegoiddr P (1 oss in
wei ght on drying: 3.80). Table 1 shoms_PhysicaI properties of cellulose
powder P obt'@VAEd andoparditeatinromdr tli'es G a A4 mhd c&f: &bl ded product
obt ai ned by canpressing.cell ul ose powder 25 P. Table 2 shows physi cal
properties” oftS{ Byl HirilEalPeha rﬁ@&[ﬂu&&at@otoaﬁ rﬁé&wr}ﬂfnﬁﬁ%sﬁm@ a

m xture of e | anmpunts of |lulo owde actpse.. 66 Conparative
Exanmpl e 10 C&mrer & al .r)?ea_féﬁ iﬁ@%ﬁs@ﬁ%%@n@?ﬂ%qﬂﬁn R¥egree: 790,
and | evel - f%EQﬁdﬂmﬂﬁéﬁﬁ%%ﬂaﬂ% Qgeégﬁﬁﬁ_¥@§achopped and t hen hydrol yzed

in a 10% 5 aqueous "hydrochloric aci'd “so iondt” 105C for 5 mnutes, and

the resulting acid-i ”SGI’hFémc"elrlgﬁio%Lée v ﬁggéikgrgﬁstg@@&@@% hen

subjected to pH adjustment and conce ( to obtain a
cel lul ose pagdriaG/ %x@/iﬁ@e%ﬁ%é}%\/ﬂd}g Pl d £ Lo r Ofiplii% a pH 10 of

6.4 and an el ectric conductivity of 120 S/cm The dispersion was dried in
a drumdryer tlMpeelathDie:1,180 do 220°C, and outlet temperature:
70°C), after which coarse particles were removed by a
10 325-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 molded product obtained by compressing
15 cellulose powder I. Table 2 shows physical properties
of a cylindrical molded product obtained by compressing

a mixture of equal amounts of cellulose powder I and

lactose.

Comparative Example 3

20 A pulp sheet of needle leaf tree and broad-
leaf tree for dissolution (o-cellulose 90.5%, B-
cellulose 4.7%, cuprammonium relative viscosity 4.70,
and whiteness 93) was disintegrated, immersed in 12 L
of a sodium hypochlorite solution (available chloride:

25 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,



by Kusunoki Ki kai Seisakusho Co., Ltd.: steam pressure: 0.35 MPa, drum
surface tenperature: 136C, nunber of revolutions of drum 2 rpm and
tenperature of the 15 dispersion in a reservoir: 100C) and then ground with
a hamer mll, and coarse particles were renoved by the wuse of a screen

W th opening of 425 .tmto obtain cellulose powder Q (loss in weight on
drying: 4.50, corresponding to Conpar@ive Exanple 8 in JP-A-6 20 316535).
Tabl e 1 shows physical properties of cellul ose powder Q obtained and

physi cal prop&¢ itdsnofrigccyayi mdri Ediowisiaded: ot dhaimEd wried
conpressing cellul ose powder Q Table 2 shows phy5|cal properties of a
cylindri cal ﬁ‘&lsdgﬂob‘P@dﬁ’ét RoPaiodsd W tddPpResdsi fg 125 70 mid& ure of equal

t f [.1 ul d | t 67 .Conpar ati ve Exa 11 Ten
aranms of choBidl Osemn?(r)f&eéll 13\%qoa?%%@osé%ﬁtdlﬂl&s("pm%%%%%ﬁvﬁégree:

1030, and Ievel % ngﬁﬁg |ontge ree Sémas | r n ted mnth ab
0. 25N sol uti én o ﬁ & oM 6 e C|§|ﬁ% E1Re

hydrol yzed a f te r ty t e shear
rate of t%e he%%ﬁttl %E]l #gﬂnl%g Zise(lj \ggoﬁ:ggta%?g@l%&%g £ %h F;J{Lﬁ r}lydr ol ysis

resi due was @’fp'—%dS@ﬂlbmws) at T‘é%@ef Q24,10 %10 éﬁ%ﬁéﬁfiﬂ 4y ose

powder R (loss in weight on drying: 2.5% corresponding to Exanple 8in

RU2050362) . cEahh@ okespowalehysicktla itledPeiid ¢hyvafi Gal Ighre-piadeyr R
obt ai ned and physical properties of a cylindrical nolded product obtalned

by co_rrpge_SSI :ag cglihdrase Ipgadered Brdductaldir a2 nsehows, pined reads iffpperti es of
a cylindrica
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 Example 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
cellulose powder K (loss in weight on drying: 3.0%,

corresponding to Example 1 in JP-A-56-2047). Table 1



nol ded product obtai ned by conpressing a m xture of equal anounts of

cel lul ose powder R and | actose. Exanple 8 In a pol yethyl ene bag, 20 wt % of
cellul ose 20 powder C of Exanple 3, 19.5 w % of | actose (Pharnmatose 100M
available fromDW Corp.), 60 wt % of ethenzam de (nfd. by Iwaki Seiyaku
Co., Ltd.) and 0.5 wt% of light silicic anhydride (Aerosil 200, nfd. by
Ni ppon Aerosil Co., Ltd.) were thoroughly m xed for 3 mnutes, and 25
magnesi um stearate (nfd. by Tai hei Kagaku Sangyo Co., Ltd.) was added
thereto in ashawsuphysiic®ls prokdrdsied afh add ulsisd peidgn Bf the ni xed
powder, followed by 68 slow m xing for another 30 seconds. Table 3 shows
the angle oPbtedesd ana b vsesidlt iINFPRAEDEE HAMder .CYRHinAGHGeEld powder was
conpressed intq tablets each weighing 100 ng with a rotary tabletting
nmachi ne 5 ( t L B oM 98 3L C i B aR RPWAR . ) at a

83 cP
turntabl'e rotati %n I@ﬁ%e\%w%%y%ﬁ\%%wc%ﬁgﬁes%\éeé;g_ce of af;li]OOO N by
the use of a"t1R . THHE ysi ca
Pt epar ed By (RSB R TP E re AhE T PIBETE B e dpe O AR g cel | ul ose
powder E of gl %.m?%ln-E%bloef %eﬁq%\éyf%s:%hgaotvg%@ & OJné[OelpaOéceosoé _ the m xed

powder and physi cal properties ets. nparative Exanple 12
M xed powder and tablets were prepared by the sane procedure as in Exanple
8 except for using

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 coarse 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 cellulose

20 powder L and lactose.

Comparative Example 6
Cellulose powder E of Example 5 was ground
with a magnetic ball mill for 12 hours to obtain
cellulose 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



cel l ul ose powder H of Conparative Exanple 1. Table 3 20 shows the angle of
repose of the m xed powder and physical properties of the tablets.
Conparative Exanple 13 M xed powder and tablets were prepared by the sane
procedure as in Exanple 8 except for using 25 cellul ose powder | of
Conparative Exanple 2 in Exanple 69 8. Table 3 shows the angle of repose
of the m xed powder and physical propetties of the tablets. Exanple 10 In
a polyethylene ba 60 W % of 5 acetam nophen (fine powder type, nfd. by
Yoshi tomi ~ Fi Beldederreductoobtpigey awdcemsrﬁﬁ@%@ﬂ ciegHi2 1gisiei ®owdeznhydri de
(Aerosil 200 nfd. by N ppon Aerosil ., Ltd.) were m xed for, 3 _m nutes
to previously nﬁ?@@é 2t R OWFUPBW§9C§ﬂ Pﬁ@p&FﬁdeSTﬁéna o hitgiréradel | ul ose

10 powder C of |l e 3 and % of corn starch i | abl & from N ppon
Starch Cher aaﬂgxegngreéac? fBtatnadabd CRBPEESSIRG Po ée&ﬁwet Rdr ough. mi xi ng
for 3 mnutes the ihé ggelba Va nesh#n1st§ 3 (nfd. by Tai hei
Kagaku SangySqES ey, % Gded-1S tﬁg & A5t O S wt % based
on the total melght of the m xed powder, followed by slow nm xing for
further 30 seconds. Table 4 shows the angle of repose of the resulting

m xed pom@erCo%gb§agh§ngnggg% was conpressed into tablets 20 each
wei ghing 100 ngwmth a rotary tabletting machi ne (CLEANPRESS CORRECT

12HUK, nfd. by Kikusui rThei sakdsbeockkd. hsatinacoupatralliere ehalparaly speed of
53 rpmand a conpressive force of S 000 N by the use of a 11R punch
was carried out except for changing the hydrolysis
conditions to a 7% aqueous 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 obtained by compressing a

mixture of equal amounts of cellulose powder N and

25 lactose.



with a diameter of 0.6 cm Table 4 shows physical 25 properties of the
tablets. As the disintegration tine of the tablets, a val ue obtained
without a disc is shown. As the rate of dissolution of the drug 70
¢contained in the tablets, a value obtained at a nunber of revolutions of a
paddl e of 100 rpmis shown. Exanple 11 In a pol yet hyl ene bag, 30 wt % of
cellulose 5 powder C of Exanple 3, 9.5 % of crospovi done (Colidon CL,
nfd. by BASF), 60 wt % of acetam nophen (fine powder type, nfd. by

Yoshi tonm Fi fompagritiale xampilted8 and 0.5 w % of light silicic anhydride
(Aerosil 200, nfd. by Nippon Aerosil Co., Ltd.) were mxed all at once for
10 3 nminutes. Magnesi uMSstigaldtte JaH &1eBF TN KRFAN C 1S FRFCo. , Ltd.)
was added thereto in _an ano ql of 0.5 w % based on the total melght of the

m xed powder I i r e 5
remPéfeldmﬁééPmbf M OrFiex H‘Pd’dfe& HfL?rft KEPEF adddEh dt ARz

shows the an i‘ reg%se of the result Jl owder. This m xed

powder was c nﬁ'r"‘g séd PPl 5510 aNga %rJré: ﬁ%%e\mrteﬁnoé’ tary

tablettin hln 9} yFRE CCRRECT 12HUK beﬂg usui Sei sakusho

Ltd.) at rertr§ FE™ 8t &N Snal Efe&F IS 53 | r?n (51 §y 5T essi ve force

of 5,000 N b§| g use gf 3 %Rﬁ”’%g%g&mo\gt tsdr}y}gl@[ E?Q%II q:forq_, gstp ‘B%}JI e 4

shows physic propertles 0 i ntegr

the tablets, +3 vahhei@btial QJ‘PdAwltlhql!;tzz%ﬂ'.SC I‘a&:le’sflOVEhO\N?sIS p@%ﬁéa@ 12 | n a
pol yet hyl ene bag, 60 wt % o

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 obtained by compressing a
mixture 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 outlet temperature: 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 amounts of cellulose powder P and lactose.



71 acetam nophen (fine powder type, nfd. by Yoshitom Fine Chemcal Co.,
Ltd.) and 0.5 W% of light silicic anhydride (Aerosil 200, nfd. by N ppon
Aerosil Co., Ltd.) were mxed for 3 mnutes to previously inprove 5 the
fluidity of the drug. Then, 30 wt % of cellul ose powder C of Exanple 3 and
9.5 wt % of crospovidone (Colidon CL, nfd. by BASF) were added thereto,
followed by thorough mxing for 3 mnéées in the polyethylene bag.
Magnesi um stearate (nfd. by Tai hei Kagaku Sangyo 10 Co., Ltd.) was added
thereto i n afoawpeunatigle Exmmmmlo ldhased on the total weight of the mxed
powder, followed by slow m xing for further 30 seconds. Table 5 shows the
angl e of repose of theCoBSEnGiRg I »asth igkder SPrs iy thad WiRdter was

conpressed into tablets 15 each weighing 100 ng with a rotary tabletting
machi ne (CLEK@ﬁRE@SdQQWQQﬂ“H%HUEn 1 VSy HEh RUYRSH Fidisib  Ltd.) at a

the Use of aCEERSRInCR WA PR GchiERSTD FOEOLARS 45 Fovk hysi cal
20, Broper Y S R A S 3 LIS A ol ghe tablets, @
L2 s TSP BRSPS, 00 SO PSS, B € o e S, Tabl
properties offihallrels RS e tHAPGulA RAMEIo B fiskhent
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 uS/cm. The
dispersion was dried in a drum dryer (Model KDD-1, mfd.
by Kusunoki Kikail 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
cellulose powder Q. Table 2 shows physical properties
of a cylindrical molded product obtained by compressing

25 a mixture of equal amounts of cellulose powder Q and

lactose.



In a polyethylene bag, 70 wt% of acetam nophen (fine powder type, nfd. by
Yoshitom Fine 5 Chenical Co., Ltd.) and 0.5 wt% of light silicic

anhydride (Aerosil 200, nfd. by N ppon Aerosil Co., Ltd.) were mxed for 3
mMnutes to previously inprove the fluidity of the drug. Then, 25 wt % of
cellul ose powder C of Exanple 3 and 4.5 wt % of sodium 10 croscarnel | ose
(Ac-Di-Sol, nfd. by FMC Corp., sold by7 Asahi Kasei Co.) were added
thereto, followed by thorough mxing for 3 mnutes in the pol yethyl ene
bag. MagnesfamrratrasidceEgam@leby1Tai hei Kagaku Sangyo Co., Ltd.) was

added thereto in an ampbunt of 0.5 wt % based 15 on the _total weight of the
ni xed powder, followedTB} 9ERB& RtxCREPPEA FOFFREC130 1¥eldiddabtsnl e 6

h th I f f th | ti i xed .__Thi i xed powd
wes. conpr eseod PHEB { BOTSRE T 2acn CRoPGHFRG 1180 g AAPh LS FOCESF 1 abl ot ti ng
machi ne 20 EANPRES%. CT 12H?g )nfd. leKikus i eLﬁﬁﬁusho Ltd.) at
a turntabl e PEraTEASEF %88e ©8f ©53 R1a d%a*t ggﬁSPQ iv&Or Ee of 10,000 N

1,150 RTINS S5 b i, o

physi cal “propéerties o i'si ntegra ime 25 of the

tablets, a VQ&HSPQQE hﬁe@hQEtHQHEgﬁyQEECaES oShow {3 ﬁﬁ%ﬁ&%@ 15 The

process of Exanp was repeated éxcept or using ce ose ppmder E of
Exampl e 5. TahlieebpeshgWsttiReecangbe tohtr epesanehirt hatesH thag m xed powder

5 and physical properties of tablets made of the m xed powder. As the
di si ntegrati @laticiagehatbeitablaier decame 10 s™. Then, the
hydrolysis residue was dried on trays at 40°C for 24
10 hours to obtain cellulose 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 (Pharmatose
100M, available from DMV Corp.), 60 wt% of ethenzamide
(mfd. by Iwaki Seiyaku Co., Ltd.) and 0.5 wt% of light
silicic anhydride (Aerosil 200, mfd. by Nippon Aerosil
Co., Ltd.) were thoroughly mixed for 3 minutes, and
25 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




val ue obtained without a disc is shown. Conparative Exanple 14 The process
of Exanple 10 was repeated except 10 for using cellul ose powder H of
Conparative Exanple 1. Table 4 shows the angle of repose of the resulting
m xed powder and physical properties of tablets nmade of the m xed powder.
As the disintegration tine of the tablets, a value obtained wi thout a disc
is showmn. As 15 the rate of dissolutiosBof the drug contained in the

tabl ets, a value obtained at a nunber of revolutions of a paddle of 100
rpmis shownslownparaniovd oEx ameitéers SPhsegoacsss JrabBeardplsdiond wds r epeat ed
except 20 for using cellulose powder | of Conparative Exanple 2. Table 4
shows the anghglsf 0&e§@§@3@f offth & hee S@Istilig nanmige hdpdee fand physi cal
properties of tablets de of the m xed powder. As the disintegration time
of the tablets, a val (& ShfdXFed RINFGul'as FoRPLeS S&bviRtoadass qlfe rate
of dissolutign of the.dru ntained.in th t abl et.s, .a val ue.abtained at a
nurber of reg8rit ey 0y BARSIR FOT A HmErD B GRS | ve
Exanple 16 T K 0 I epeat pt.  .f.or i ng

cel | ul osegpougégﬁgﬁ%éof%g%@vgZ@ée/r‘rvg?“efrdl'. %%5%?‘%%;&5 Ss losv?rskut%ﬁleo angl e of
repose of the,resulting.m I ysicals pr. rti f, tablets
made of the%r%dXZdapO\%dg?r%%b?%\é\qgitgﬁgﬁggﬁat%#%%% {%rrfg%?f rlll:)h‘?fz aq}tdat?l ets, a

val ue obt ai nednirblRaut,ca rdirse o SHowWd NCRTPRLAL e Branplig rl hukdnThe
process of Exanple 11 was repeated except
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 of 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



for using cellulose powder | of Conparative Exanple 2. Table 5 shows the
angl e of repose of the resulting m xed powder and physical properties of
tabl ets nade of the m xed powder. As the disintegration tinme of the 15
tabl ets, a value obtained without a disc is shown. Conparative Exanple 18
The process of Exanple 12 was repeated except for using cellul ose powder H
of Conparative Exanple 1. Table 5 sho®® the angle of repose of the
resulting 20 m xed powder and physical. properties of tablets nade of the
m xed powder 8 -As TaRd &dissiShodsy o tdhfe odf GHROST 44 il ™i%Rd ue obt ai ned
wi thout a disc is shown. Conparative Exanple 19 The process of Exanple 12
was repeat ed POYESSt 2Pt PR 15&n TR 16 Jovkds tla%fet@'rrpar ative Exanple

2. Table 5 shows the angle of repose of the resulting m xed powder and
physi cal properties of tablets made of the m xed powder. As the
disintegrati%paggﬂ%Eg% the 5 tablets, a value obtained without a disc is
shown. Cbnpargtl e anpl e 20 The process of Exanple 14 was repeated except

for using cellul ose powder af Q?gg i 5ﬁﬁﬁg; Y Tabl e 6 shows the
angl e of repose of the_reSUHﬁrﬁf %%giéﬁﬁg der éﬁa%ﬁ%ysipal properties of
tablets made ;08 t b1 oEd FAWHEHoWAR %ﬁ@,s'ﬂégr@'mﬁﬂ%iofmtdbe

tabl ets, a value obtained wthout a disc’i's shown. nparative Exanple 21
The process ohemxampl €cl4 wasi.nepert ed £xaeptor 15 iy disiing «<el | ul ose

powder | of Conparative Exanple 2. Table 6 shows the angle of repose of
the resulti ngnhydride (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
10 powder C of Example 3 and 9.5 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
15 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
20 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
with a diameter of 0.6 cm. Table 4 shows physical
25 properties of the tablets. As the disintegration time

of the tablets, a value obtained without a disc is

shown. As the rate of dissolution of the drug



m xed powder and physical properties of tablets nmade of the m xed powder.
As the disintegration tine of the tablets, a value obtained without a disc
is showmn. 20 Exanple 16 (Preparation of nucleus particles) Into a rolling
fl ui di zed-bed coating apparatus ("Miltiplex" Mdel MP-01, nfd. by Pow ex;
using a Wirster columm with side air) was charged 0.7 25 kg of trinebutin
mal eate (available from Sumitonmo Fine 76 Chem Co., Ltd.), and sprayed
with a 5 wt% hydroxy-_ propyl nethyl cellulose (TC5E, avail able from
Shin-etsu CIfEREATSD. 10 1Hhe Fahifder SoIMRivh RpEReAist dprvddee: 0. 13
MPa, spray air_flowrate: 35 L/mn, . side i ressure: 0.10 MPa, charged
air tegperat &%:r%u%@%ﬁ%m&é:l% P ¥S 13 5wt ate: 40 nB/ hr,
and binder solution feed rate: 7 g/mn) until its proportion becones 3
w% (in terns of solids) based on the weight of trinebutin naleate,

foll owed by pre 10 granul ation. Coarse particles were renoved fromthe
pre-granul ation product by the use of a screen having opening of 250 m

and 0.7 kg of the resi igﬂﬁ{ i t J i t appar at us
and sprayed with a fi ﬁlri:lpca\ggjt%ll g .%ﬁeﬁf (r:}%)a%s’i Qﬁ ﬁgg%?ngﬁf%% of an
aqueous ety lpGRIdlOSE H:eRfIY o) . "Aquacoat "o I3 A0 g d. Ay fMy Corp.
sol d by Asahip Chem cal Industry Co.” solid Coan ent Ogglvw% , (%%191%@ of
triacetin, 3&rl w%.ofbya BiEmt,%6aqueou o Maidtalinsldt | of b A W % of

wat er (spray air pressure: 20 0.10 MPa, spray air flowrate: 30 L/mn, side
air pressureyp®,0vida bychargged calir RienpeTtadmiresl @S, Ltd.) and
0.5 wt% of light silicic anhydride (Aerosil 200, mfd.
by Nippon Aerosil Co., Ltd.) were mixed all at once for
10 3 minutes. 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
5 shows the angle of repose of the resulting mixed
15 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
20 compressive force of 5,000 N by the use of a 11R punch
with a diameter of 0.6 cm. Table 4 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




exhaust tenperature: 36C, air flow rate: 40 nB8/ hr, and binder solution
feed'rate: 8 g/mn) until its propor- tion beconmes 30 wt% (in terns of
solids) based on the 25 weight of the trinmebutin nal eate pre-granul ation
product to obtain coated granules. The coated granules were dried on trays
at 40C for 30 mnutes and then subjected to curing (filmformation by
heating) treat 77 ment by drying on tfhys at 80'C for 60 minutes to
obtai n nucl eus part,icl es A% Table 7 shows the rate of _dissolution of

e

trimebutin nEICEIAEINPRRFE dis NPamaudeds tyRear tehd -1 B i iprksidid ati on

of nucleus particle-containing tablets). In a die (manufactured by Kikusui
Sei sakusho I_Ctl"@.mlfcra&mcr?at'erllté“q )98 %)° WHS pﬂfaééd?(fﬁ: SRS sanple

i sti f S9 wt.% of,_cel | ul f  Examle 2...26.wt % of |
el ol be A ey e, e s e L By i B L e e o Dy e
Corp. | l d i Kasej i t I, h havi
COnp. o 30 S AT R L0 AN GO B85S DA | o SO Vi 10

mterial YK hedrLulie ¢ LOPRIRSIARS! T MBRASIRINY Afed Bly A0 N for 10

15 seconds to obtain nucl eus particl’e-contalning tablets

conpr essi ng We&ec REME:A rpaRUfAGHY ed Pyt Aok gidieeidiy Co., Ltd.

was used. Table 7 shows the tablet hardness of nucl eus particle-containing
tablets A anddoha doat €19f midss @WIEAPF)Ofwdrd nRidd -4 eat sl idwdnicl eus

particle-containing tablets A after 1 mnute. Exanple 17 Nucl eus
particl e- conbai nihogouail elikxiBgworr 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 Kikusuil 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
with a diameter of 0.6 cm. Table 4 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




obt ai ned by the sane procedure as in Exanple 16 except 25 for changing
theit conposition and the conpression stress as follows; cellul ose powder
B of Exanple 2: 59 wt% nucleus particles A- 26 wt% corn starch: 10 w %
78 sodiumcroscarnellose: 5 w% and conpression stress: 1,500 N. Table 7
shows the tabl et hardness of nucl eus articl e-containing tablets A and the
rate of dissolu- tion of trimebutin nal@ate in nucleus particle 5

cont ai ni ng tablets B after 1 mnute. Exanple 18 Nucl eus particle-containing
tabl ets C weP@%Ightai ned by the same procedure as in Exanple 16 except for
changing their conposition as follows; cellulose 10 powler B of Exanple 2:
59 Wt % nucleus particles A- 26 w% partly pregel atinized starch ("PCS"
PC-10, avai ablelfrgqlAsahl Kasei Co.): 10 w % and sodi um

croscarnel | 0§882™8*{t % Table 7 shows the tablet hardness of nucl eus

particl e-containing tthe%sgg §QQh§§e%Qe e7%féﬁgs%@ ution of trinmebutin

mal eate in nucleus particl talnlng "et's after 1 minute. Exanple

19 (Preparat i %@t%ﬂlﬂ%&h@ﬂs (RARL gb%)erAt%@er&nff@ wly%%l(togal fiidle CP-305,
20 avail able from Asa Kasei Co.) was charged intoa  rol

f1ui di zedsbegnepathngcanparabus anMulot.ispkex” ofNQQ%lhtN@'la.icﬂgd by Powr ex)
and sprayed with a drug- coating solution consisting of 10 parts of

riboflavin, a3dnyhiak hpdrexypropyl, &fld.ulkes&ipoonypercavailahl,e 25 from
Ni ppon Soda Co., Ltd.) and 88 wt% of water, to obtain |layering granules
cont ai ni ng 2Lwd% ofvere 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 Kasei 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.



79 riboflavin. Into a rolling fluidized-bed coating apparatus

("Multiplex" Mdel MP-01, nfd. by Powex) was charged 1.5 kg of the

| ayering granules, and sprayed wth a filmecoating |liquid consisting of
32.0 wt % of an 5 aqueous ethyl cellul ose dispersion ("Aquacoat"” ECD 30,

nfd. by FMC Corp., sold by Asahi Kasei Co.; solid content 30 W%, 2.4 W%
of triethyl citrate, 30 w%of a 10 w8 aqueous hydr oxypr opyl met hyl

cellul ose solution and 35.6 w% of water (spray air pressure: 0.16 MPa, 10
spray air f1 é¥a@le 40 L/nin, charged air tenperature: 75C, exhaust

tenperature: 36C, air flowrate: 75 _nB/hr, and bi nder solutjion feed rate:
21 g/min) until its pr&lﬁoﬁ]ﬁo&?s&emwl\& &%i"?‘?% FIRETFETAFLBL Dbased

coat od gr anulss Wiread B <Y BR: Be ae @cs,%f“’- o e Yhen
subj ected to %wsl ng, (] Ig?ef _(I)Or%qtep %sbz)évgec?he raSt J‘r%oqgf{& C@Opowrae tes to

obt ai n nucleus partlc es sso utiion o

ribof | avis i npg caao %% Baallan AL WA &5 L parad i on of

nucl eus part alnl Teus particle-containing tablets D

were obtai ”%v}?j)ért he Assa@leorda%el%eegraascfda el %@%ﬁtetg ory changi ng
their conposition and the conpression 25 stress as fol |l ows; ceIIquse

powder B of Beame @blaizdd RAthHutUC|EWE P&y tdHdwes, B: 45 parts, sodium
croscarnel l ose: 5 parts, and conpression stress: 2,200 N. Table 8 shows

t he tabl et hardness of nucleus 80 particle-containing tablets D and the
rate of dissol u-
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
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. 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 revolutions of



tion of riboflavin in nucleus particle-containing tablets D after 30

m nuf es. Conparative Exanple 22 5 Nucl eus particle-containing tablets E
were obtained by the sane procedure as in Exanple 16 except for using
cel | ul ose powder H of Conparative Exanple 1. Table 7 shows the tabl et

har dness of nucl eus particle- containing tablets E. Nucl eus
particle-containing 10 tablets E were ﬁgrdly disintegrated in a dissolution
test, so that the rate of dissolution of trimebutin maleate in nucleus
partlcle confaiPdiddd & &f1 00 ERfodiSd ShHes™ -be neasured. Conparative Exanple
23 is Nucleus particle-containing tablets F were obtained by the sanme
procedure as in Exanple 16 except for using cellul ose powder | of

Conparative ﬁé t2 a gi,ng the conpression stress to 1,700 N
Table 7 sho mpﬁgatéﬂi ﬁ%ﬁp ess of nucleus particle 20 contai ning

tablets F and ;he rate %fﬁ?g tkﬂmfg%qﬁh?ryyn“ég1ggge§ge §g< q%eus

particle-containing tab e ter Conpara |ve

Nucl eus partiggle u%%tgalaymgnto%@ Poude B &1 Z2rhlal ek b d rﬁﬁe%ain.e
procedure as in Exanple 17 except 81 for using cellul ose powder 1 of

Conpar ati ve PRl & Znod t@ﬁa%@ig‘]& Jre eayesH HhsStreansl tihg, 000 N
Table 7 shows the tabl et hardness of nucleus particle- containing tablets

G and the ratgxeld dosseirutanen pofyH dall Praydrt il eat ecdyl dtucingitfe of
particle-containing tablets Gafter 1 m nute.
the mixed powder. As the disintegration time of the

tablets, a value obtalned 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 disintegration 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 the disintegration time of the

tablets, a value obtained without a disc is shown.

Comparative Example 19

The process of Example 12 was repeated except



Conpar ati ve Exanple 25 Nucl eus particle-containing tablets H were obtained
by the sane procedure as in Exanple 18 except 10 for using cellul ose
powder | of Conparative Exanple 2 and changing the conpression stress to
1,800 N. Table 7 shows the tablet hardness of nucleus particle- containing
tablets H and the rate of dissolution of trinebutin maleate in nucleus
particle-containing 15 tablets H after’ad minute. Conparative Exanple 26
Nucl eus particl e-contai ning.tablets

i b d
N o e e g BRI 088 Bhvcr T ote CohRAtA i GRS 2 o edur e
Ex | 2 20 i i 3,.300 ;N.. _Tabl 8 sh
the Labl et ha?ﬁﬂsggagﬁbﬁ%cftgﬁs?%%?%ﬁ”{e%@%egfo S FAAS P End the rate
Sttor 30 mnffadl phUBek, A ohlsTuah P R AL IO AR & |

LoLoou) v) Lnol qaNgs 5, Shngay k- | Nas? ok HQsNh tlelyprcMsoly NN

5 tablets, 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 of 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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Chem. Co., Ltd.), and sprayed with a 5 wt% hydroxy-
propylmethyl cellulose (TC-5E, available from Shin-etsu
Chemical Co., Ltd.) binder solution (spray air
pressure: 0.13 MPa, spray air flow rate: 35 L/min, side
5 air pressure: 0.10 MPa, charged air temperature: 75°C,
exhaust temperature: 37°C, air flow rate: 40 m’/hr, and
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-

10 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
(“Agquacoat” 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 ailr 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
binder solution feed rate: 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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77
ment by drying on trays at 80°C for 60 minutes to
obtain nucleus particles A. Table 7 shows the rate of
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 Asahi 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 dissolution 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 composition and the compression
stress as follows; cellulose powder B of Example 2: 59

wt%, nucleus particles A: 26 wt%, corn starch: 10 wt3,
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sodium croscarmellose: 5 wt%, and compression stress:
1,500 N. Table 7 shows the tablet hardness of nucleus
particle-containing tablets A and the rate of dissolu-
tion of trimebutin maleate in nucleus particle-

containing tablets B after 1 minute.

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
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
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,
available from Asahi Kasei 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 cellulcose (L type, available
from Nippon Soda Co., Ltd.) and 88 wt% of water, to

obtain layering granules containing 2 wt% of

44
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riboflavin. 1Into a rolling fluidized-bed coating
apparatus (“Multiplex” Model MP-01, mfd. by Powrex) was
charged 1.5 kg of the layering granules, and sprayed
with a film coating liquid consisting of 32.0 wt% of an
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,
spray air flow rate: 40 L/min, charged air temperature:
75°C, exhaust temperature: 36°C, air flow rate: 75
m’/hr, and binder solution feed rate: 21 g/min) until
its proportion becomes 50 wt% (in terms of solids)
based on the weight of the layering granules to obtain
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
particles B after 30 minutes.
(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
stress as follows; cellulose powder B of Example 2: 50
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

Nucleus particle-containing tablets E were
obtained by the same procedure as in Example 16 except
for using cellulose powder H of Comparative Example 1.
Table 7 shows the tablet hardness of nucleus particle-
containing tablets E. Nucleus particle-containing
tablets E were hardly disintegrated in a dissolution
test, so that the rate of dissolution of trimebutin
maleate in nucleus particle-containing tablets E could

not be measured.

Comparative Example 23

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-
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

obtained by the same procedure as in Example 17 except

r

a



NUONMaOIlJ NOrriCovloOW)0)nmJ )OOV QfI0OONTA 44 (d u _
MWLNU NNLNNNLNNNu)N O 4 14 Or o 0O OLn O 10 1 N CoOOM'oOr 0000MuU) J "
4 NNNNM C
81

for using cellulose powder I of Comparative Example 2

and changing the compression stress to 2,000 N. Table

7 shows the tablet hardness of nucleus particle-

containing tablets G and the rate of dissclution of

5 +trimebutin maleate in nucleus particle-containing

tablets G after 1 minute.

Comparative Example 25
Nucleus particle-containing tablets H were

obtained by the same procedure as in Example 18 except
10 for using cellulose powder I of Comparative Example 2

and changing the compression stress to 1,800 N. Table

7 shows the tablet hardness of nucleus particle-

containing tablets H and the rate of dissolution of

trimebutin maleate in nucleus particle-containing

15 tablets H after 1 minute.

Comparative Example 26
Nucleus particle-containing tablets I were

obtained by the same procedure as in Example 19 except

for using cellulose powder I of Comparative Example 2
20 and changing the compression stress to 3,300 N. Table

8 shows the tablet hardness of nucleus particle-

containing tablets I and the rate of dissolution of

riboflavin in nucleus particle-containing tablets I

after 30 minutes.



83 Table 2

NUL u L

r-4r-i

82

ST 99T | €L20°0 6¢€ S 1 16 14 SL £'cC 9°¢ 6°T 8 0°¢ 96¢E d Tt
81¢ PLT | LLTOTO Ge 80 ¥8 ] <8 't G'G 9°F ST 9°'G 08¢ 0 0T
61 0ST | 992070 44 <'T 6 1344 0€ Z2'c 6°¢C 9°1 0 L2 0ce d 6
0ce 0TZ | 8810°0 24 v°c ¥8 65 0S 8°c €9 Gz 0 6'C 44 o 8
0S¢ 06T | S8T0°0 9€ 1°%¢ Z8 sS 8y 8°Z LS Gt 0 A4 0ce N L
q 00T | SO¥0°0 137 9°0 ¥6 €9 6T S°'T 0°¢ LT 0 0°¢S oce W 9 | srdiexy
484 LLT | SLTO'0 (X3 € ¢ £8 LS 41 £ 0°g 9°T 0 6°¢C 0Z¢ ! S aATa
L 0ET | 0GE070 11 2°0 98 113 )74 9°1 0°¢ 9°T 0 S°¢C SPT A v | —exeduo)
062 88T | OLTO"O (43 670 [£2] <9 0§ IR4 'L L'V € 8°s 88% r €
Zt T9T | 90£0°0 ()7 0°1 £6 44 6V €' 1€ 8'1 0 6°C 0ce I Z
06T T6T | S610°0 9z 6°T ¥8 96 Ly L°C 28 €°C 9 6°¢C 0ce H T
80T €0¢ | §TC0°0 LZ LT 88 ¥S 8¢ €€ €9 £y € €°S 0347 9 L
S8 8¥Z | 222070 ¥e 9°1 68 15 6¥ 't 8's 0°v Z 0°g SLE d 9
SL 0TE | 9220°0 | X4 ST 06 15 SP 6°C €°g G°¢E € 9'F 0€e q S
GE 06T | 052070 6C 0'T Z6 44 SOT 9°Z vy ez i 23 oLe a ¥ | oTdurexg
oL Z5¢ | 0E20°0 €C PT 06 0§ 0S 8°¢ 1°s 0°¢ T 0'v 0L 2 €
<S T0Z | 0¥20°0 LZ AN 16 8y S¥ L'c L'y S°¢ 0 [ 0Le g Z
ST G8T | 0L20°0 62 °T €6 1% 8t 9°¢ v 1°¢ 0 T°¢ 0ee Y T
(2]
usb Toden USSIDS
(oos] | [N | lum/t] | (o) | o | e | Le] | D) | [B/uo] | (B/go] | sssT | utlggz | Puthap
aurrgy ’ sunTon 10 UM g/, B Uo 2I1039q
uoTaeId aIns osodax | @zT1s @ |[oTyToads | aumToa | Jo soTo |(PuTutERUPI| SOTO So991bsp |xopMod
—93UuT | sssu —-saxd b /] Jo 1oT3aed| butddey |otiTosds | -T3axed Jo —T3aed | uoT3leZT | ISOT
-STq | -PpIeH ey PISTX eaTe 9oejIns | o7buy |abexrsay (Juereddy [jusaeddy | Jo I a1qedeo Jo @I |-TawATod [-nTT=D
DTIToadg soTOTIIR

Taspmod 2s0TNTT92 %001
Jo Jonpoxad pepToll TEOTIPUTTAD
e Jo sotygadoird TeotsAyg

satyaadrod TeotsAyd Ispmod

properties of a ellul osenol ded product of a m xture
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Physi cal

1 a19eL




of equal anounts of cellul ose powder and | actose Hardness D sintegra-
powdér[NJtion time [sec] 1A15412 2B17135 Exanpl e3C22052 4D16115 5E28154
6F21765 7G1l7272 1H164130 211319 Conparative3J158250 Exanpl e4K1006 5L144195
6M704 7N162215 80179190 9P11815 10Q143202 11R13212 Tabl e 3 Powder
physi cal Tabl et properties property Angle of Har dnessCV val ueDi si nt egr a-
reposetion time [O][N][o]][sec]

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
Exanple 3 C 220 52
4 D 161 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
8 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
[°] [N] (%] [sec]
Exanple g8 49 48 0.6 10
9 45 59 0.7 15
Compara-— 10 52 42 1.9 25
tive 11 42 32 0.5 9
Example




Exam 849480. 610 | e p 945590. 715 Conpar a- 1052421. 925 tive 1142320.59 Exanpl e
84 Tabl e 4 Powder physical Tabl et physical properties property Rate of Angle
of Har dnessCV val ueDi si nt e-di ssol u- reposegrationtion tinmeafter 5
[O][NJ[o][sec]minutes [94 Exanpl el051620.81586. 7 Conpar a- 1458511. 23077. 4

tivel546340.91099. 7 Exanple Table 5 Pomder physi cal Tabl et properties
property Angl e of
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 77.4
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] (%] [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 6l 1.1 11
19 45 40 0.8 11




Har dness CV value Disintegra- repose [N[o]Jtion time [0][sec] 1150660. 910
Exanpl e1249740. 611 1350810. 811 1657551. 512 Conparati vel746390. 910

Exanpl e1856611. 111 1945400. 811 85 Tabl e 6 Powder physi cal Tabl et physi cal
properties property Angl e of HardnessCV val ueDi si nt e- Degree reposegr ati onof
wear [O][NJ[Atinme[% [sec] Exanpleld452790.5150.07 1553910. 7180. 02

Conpar at i ve2059681. 1310. 10 Exanpl e21488950. 5150. 70 Table 7 Nucl eus Rate of
particl e- Hardness

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 15 0.07
15 53 91 0.7 18 0.02
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 18.0
18 C 40 21.0
22 E 44 -
Comparative 23 F 43 27.2
Example 24 G 46 25.5
25 H 45 33.9
Table 8
Nucleus Hardness Rate of
particle- [N] dissolution
containing after 1 minute
tablet (3]
Nucleus particle B - - 7.5
Example 19 D 44 9.8
Comparative | g I 44 17.0
Example




di ssolution containing [NJafter 1 m nute tablet[% Nucleus particle A--12.0
16A4219. 8 Exanpl e17B4119. 0 18C4021.0 22E44- Conpar ati ve23F4327. 2

Exanpl e24G4625. 5 25H4533. 9 Tabl e 8 Nucl eusHar dnessRat e of
particle-[ N dissolution containingafter 1 minute tablet[% Nucleus particle
B--7.5 Exanpl e19D449. 8 Conpar ati ve26l 4417. 0 Exanpl e 86 | NDUSTRI AL
APPLI CABI LI TY Since the cellul ose powd®#s of the present invention is
excellent in fluidity and disintegrating property while retaining a good
conpr essi on APYSSRABY AEFLIOAE IddTYul ose powder makes it possible to
provi de tabl ets having hi gh hardness w thout retarda- tion of their

di sintegration, especi &H%e &ién Sienlafe PRdedt € arf s EsEinder a hi gh

i Ki " . , er. makes it possible to
striking pre%%%%%t1o§u&%h%&@%ﬁﬁen&h%nF%Hhﬂb%%%r%8&P<Jlslg%egratf%g

property while retaining a good compression mold-

5 ability, the cellulose powder makes it possible to
provide tablets having high hardness without retarda-
tion of their disintegration, especially, even when the
tablets are molded under a high striking pressure.
Furthermore, the cellulose powder makes it possible to

10 provide tablets which maintain their uniformity in
weight even when their drug content is high and have a
good balance between hardness and disintegrating
property. Therefore, the cellulose powder of the
present invention is very useful for miniaturizing, for

15 example, tablets containing an active ingredient having
a large specific volume, or tablets having a high
content of an active ingredient. Moreover, in granule-
containing tablets containing a coated active
ingredient, the cellulose powder of the present inven-

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.




10 provide tablets which maintain their uniformty in weight even when
theif drug content is high and have a good bal ance between hardness and
disintegrating property. Therefore, the cellul ose powder of the present
i'nvention is very useful for mniaturizing, for 15 exanple, tablets
containing an active ingredient having a |large specific volune, or tablets
having a high content of an active ingvedient. Mreover, in granul e-
containing tablets containing a coated active ingredient, the cellul ose
powder of the present inven 20 tion €hihfts such an advantage that the
conmpression nolding of the tablets hardly destroys the granules, hardly
damages the cdoating fi IGfsl1dflasfe Rpwdf ediadid 9 HEF BYekadfSe a change in
drug-rel easing properties. 87 CLAIMS 1. Cel]ul ose powder,

havi ng an
average pol WeERLZGT Pyl Tsie 5o L°U50 434 fferdiRra9d I(X]?]e?tl?eati o of
the major axis tot 1 nor__axi s) .val ue of articles of 75 moyr |ess of
2.0 - 4.5, af &V & tr%aﬁapare 5 & t%t? HPJZ‘BQF A¥ L a‘fﬁ}a‘feerﬂ{speci fic
volune of 4.Q - 7.0 cnB/9g,-an _appar.enf_ t j specd fic volume of 2.4 -
4.5 cnB/ g, a%cf‘récnlcgr?gﬁ ec’]‘%fwr’j1 posogr of° B5 oafgfj'lr}gss.f‘%’ THe T Bse powder

accordi ng topcallaf_jirglje, siwhered nd he Z}A‘/Oﬁ%grgg colm f’ezdacti (glﬁ%gj;cee is 230 -

450. 3. The cellul ose powder accor or al wherein the

The” S0, Do AR 0 e e alrh, Sabeuphatiiur eyt e er, ¢

angl e of repegfune % .4 - 4.5 cn’/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 cellulose 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



| ess. 5. The cellul ose powder according to any one of <clains 1 to 4,
wher €i n the cellul ose powder having a specific surface area of 85 n2/g or
nore as nmeasured by water vapor adsorption. 6. The cellul ose powder
dccording to any one of clains 1 to 5, wherein a breaking |load of tablets
obt ai ned by conpressing 0.5 g of the cellul ose powder at 20 MPa is 170 N
or nore and the disintegration tinmne o88the tablets is 130 seconds or |ess.
7. The cel | ul ose powder according to any one of clainms 1 to 6, wherein the
br eaki ng | oadPsfaimngs & %ﬂp@ﬁsa]lnﬁéopb%// Eonprageixgioe 0§ efual mi xture of
equal anmounts of the cellul ose powder and | actose at 80 MPa_ _is 150 N or
more and t he ¥ HeGatith Cﬁ]rﬂél]d?set ROVAeh| At 1actoge stk MR | ess. 8.
A process for uci ng cel l ul os owder  conprising: i) hydrolyzing a

nat ur al cel I LH%él%(:% %tog:r I%ﬂre tad“gbtﬁh? S I SGE AT R of 181 1 8% havi ng an
aver age rizati,on ree of 1SO - 450, ii) obtaining a cellul ose

di sper si on Wngai%e]le# er%?gceor}_q&b Pl LS O parti cl es capabl e of remaining

on a 75- to 388 ~tm screhe Poeg o%surfjorlyl ]%]J%ltrgq (ﬁ I%ﬂ?%eg&?%igerm onis 3.0

- 5.5, by conducting stirring in a
subsequent St &hp Angd J d J) drying the t hus obt ai ned cel lul ose dispersion.
9. The process accor I'ng to claim8, wherein the average polynerization

degree is 230 - 450. 1) hydrolyzing a natural cellulosic material
to obtain a dispersion of cellulose having an average
polymerization degree of 150 - 450,

ii) obtaining a cellulose dispersion wherein
the average L/D value of particles capable of remaining
on a 75- to 38-um screen before drying of the cellulose
dispersion is 3.0 - 5.5, by conducting stirring during
the hydrolysis reaction or in a subsequent step, and

iii) drying the thus obtained cellulose
dispersion.

9. The process according to claim 8, wherein the
averadge 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 polymerization 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

according to any one of claims 1 tc 7 and claim 12.



10. The process according to claim8 or claim9, wherein the average

pol yferi zation degree is not a |evel-off polynerization degree. 11. The
process according to any one of clains 8 to 10, wherein the drying is
Spray drying at an article tenperature |lower than 100'C. 12. Cellul ose
powder obtai ned by the production process according to any one of clains 8
to 11. 13. An excipient conprising the8gellul ose powder according to any
one of clainms 1 to 7 and claim12. 89 14. A nvol ded product conprising the
cel lul ose pdwder accorfditegdesl ABPBHE cfor i Hind the Tahdiksg m 12 or

t he excipient according to claim13. 15. The nol ded product according to
claim 14, wRST a€RsHded 58 gauetonss alatlaidngs ohts ni mpdrela® nor e

active ingredients. 16. The .nol ded product according to claim15, wherein
t he nol ded pg'(;dl?cnt TP A £& IR gredf 2‘531' n a proportion of 30

wt % or nore. .1.7. The ded product agcqrding to any one of clainms 14 to
16, wherein the nol ded eo&t?@'tfecd;rﬁrﬁoﬁkcq%tacqqﬁ%f&n%nteo a‘glta}% Yvgr edi ent
vul nerabl e t commre i on. 8, .The | ded ,pr.oduct according to claim 17,
wherein the g\gl[el ve i %glree %S e(ds)priosduccoatlesd.tloafgl.e ec%qad]erbllrgq ottfeter

according to y . : [y o0 18, wherein the nol ded product is
ke % 1nge zlgl.g%ﬁ%ﬁe ejr?fﬁstd

rapidly disintegra ed product according to any one of

claims 14 toqk), whereifhd ke 1A RIRIH AU A cTd4h dFi ng agent.

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.



