1 SPECI FI CATI ON FI NELY PULVERI ZED PHARMACEUTI CAL COWVPOSI TI ON 5 TECHNI CAL
FIELD [0001] The present invention relates to a finely pulverized
conposition conprising a slightly soluble drug and a hydrophilic
surfactant. Mre specifically, the present invention

rel at est oafi nel ypul veri zedconposi ti onconprising 10

223- met hoxyol ean- 12- ene- 3p, 24(43%Vﬂ?$§§6ﬂgtﬁg Is a slightly sol ubl e drug,
and a surfactant, and a finely pul g5|tion conpri sing the above
i ngredi ents and addi tionally a pharnmaceutically acceptabl e pol yner
conpound. 15 BA

[ 0002] 223- Mt hoxy AN PR SRRIAED A ARYAGEN TICAER UPRS B uct

synt hesi zed using as a starting nmaterial soyasapogenol B contained in
enbryo axes i s a pharnmaceutical conpound that has been
devel ope mfﬁﬁmgg%ﬁmpeutic agents for liver diseases (see, for
exanpl e, patmonlpcurrent 1). [10@3bifév$@nto;mﬁtdohs rémsl ithelzay finebe
soluble in g@t Blary d E%anlc sol vent s .and é@ %% ht5§f50|u
conpound t hat Y V&R Y B ERpsLtiag FBW'%’&S’%:‘% Gihbo SB &s9b649

the 25like vhydvphilti Isuzﬁangarat spevgoad §;ﬁd1ﬁcalw¢, tﬂw@O%hlsenbrWerittoh nprove

or al absorptl n_of s |ghtly bIe dr,u n a te to i nprove the
absor babi | i t'¥ ﬂté?ss bet(ﬁ néte '{/18 ’%@E'?S mt?g OFitQr sicORPESING

i ncl usi @0 W 223 anethokysieam-12-ene- 3[3, 24(413) lei, which is a slightly
soluble drug, and a surfactant, and a finely pulverized composition
comprising the above ingredients and additionally a
pharmaceutically acceptable polymer compound.

15 BACKGROUND ART
[0002] 22B-Methoxyolean-12-ene-38,24(45)-diol is a
medicinal product synthesized using as a starting material
soyasapogenol B contained in embryo axes of soybeans and is a
pharmaceutical compound that has been developed mainly as
20 therapeutic agents for liver diseases (see, for example, patent
document 1).
[0003] This compound is less likely to be soluble in water or
organic solvents and thus is a slightly soluble compound that
cannot be expected to be absorbed into bodies of humans or the
25 like without utilizing a special technique.
[0004] In order to improve oral absorption of slightly soluble
drugs, an attempt to improve the absorbability has been made by
amorphization, solid dispersion, or inclusion with an inclusion
compound such as cyclodextrin or cholic acid (see, for example,
30 non-patent documents 1 and 2). A method is also known in which
the solubility is improved by mixing with a base material that
causes self-emulsification.
[0005] Further, a method is disclosed in which a
non-crosslinking surface modifier is added to a crystalline drug
35 having low solubility and the mixture is ground using a grinding
medium by mechanical means (see, for example, patent document



conpound such as cyclodextrin or cholic acid (see, for exanple, 30
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[ 0006] These éenqubpga)gg\rﬁgﬁj paﬂé‘ﬁW@éum‘é\"ﬁ 3)0 grinding of a drug using a

grlndlng ne u ose pr deconposi tion of the drug caused by the
generati & Q%f or th'ﬁﬁQﬁﬁ:GﬂrI@tB@ oetheds; gevwrnaredusite imdingePhpi ng
of the nedl K t t t

Od;rgtgd 4 Sringthatirfedth it Pbee yrqbﬂeﬁ%n%tgi&brﬁbb‘sﬂﬁ)n

grinding. Acc oun makli n

I's orer at e
i mpossi bl e t@f b‘hﬁ rhiQaCQdS@ddw sbe gener rfd'gg@ﬁ t @wpihg @écﬁéﬁ’retﬂc@l ef

G ndi g et ht‘ésgt*‘tééﬁts%te%ﬂtt%ttﬁt@%&t e %ﬁ’%ﬁ’ﬁ‘e‘?’r‘t?ﬁsﬁ%gogﬁg e ent
document 1: Stapienedectpigiientis Ngensartesly 4uringngrinsiugentACOrdialesEPat ent
No. 360%§46,@%f@deﬂuﬁ UgBHlo orﬁ B%gétf mﬁkf %Hrr?ﬁ@éé@?é't@”db%bﬂw%’e” No.

99442/ 2 patent docunent 1: kin no
sei zai gij utpartEWatd Gy havmg contemplated part|cle diameters. Thus
medicinal products cannot be produced by the above grinding

methods.

15 PRIOR ART DOCUMENTS
Patent Documents
[0007]
Patent document 1: Japanese Patent No, 3279574
Patent document 2: Japanese Patent No. 3602546
20 Patent document 3: Japanese Patent Application Laid-Open No.
99442/2004
Non-patent Documents
[0008]
Non-patent document 1: "Saikin no seizai gijutu to sono oyo
25 (Current pharmaceutical technology and its application) I,"
published by Iyaku (Medicine and Drug) Journal Co. Ltd., p.
157-159, 1983
Non-patent document 2: "Saikin no seizai gijutu to sono oyo
(Current pharmaceutical technology and its application) IL,"
30 published by Iyaku (Medicine and Drug) Journal Co. Ltd., p.
158-162, 1985

SUMMARY OF THE INVENTION

[0009] There have been attempted to apply the above
35 methods for improving oral absorption to the grinding of slightly

soluble drugs such as 22p-methoxyolean-12-ene-383, 24(4B)-diol.



25 (Current pharmaceutical technology and its application) I," published
by Iyaku (Medicine and Drug) Journal Co. Ltd., p. 157-159, 1983 Non- pat ent
docunment 2: "Saikin no seizai gijutu to sono oyo (Current pharnaceuti cal
technol ogy and its application) I1," 30published by Iyaku (Medicine and
Drug) Journal Co. Ltd., p. 158-162, 1985 SUMVARY OF THE | NVENTI ON

[ 0009] There have been attenpted to apply the above 35nethods for inproving
oral absorptNonetsf themghiandi heenfsatisfatidry, Sor eixampleyge thestakility,
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Fol lowi ng inventors have further found that these compositions exhibit a high

15 level of elutability and a high level of oral absorbability. The
present invention is based on such findings.

[0011] Accordingly, an object of the present invention is to
provide a composition that has improved oral absorption and
comprises a slightly soluble drug, and a process for producing the

20 same.

[0012] According to the present invention, the following
invention is provided.

(1) A composition comprising a slightly soluble drug and a
hydrophilic surfactant.

25 (2) The composition according to (1), wherein the slightly
soluble drug is a triterpene derivative or a pharmaceutically
acceptable salt thereof.

(3) The composition according to (1), wherein the slightly
soluble drug is 22B-methoxyolean-12-ene-3B3, 24(4B)-diol or a

30 pharmaceutically acceptable sait thereof.

(4) The composition according to (1) or (2), wherein the
hydrophilic surfactant is sodium laurylsulfate, a sucrose fatty acid
ester, or polysorbate.

(5) The composition according to (1) or (2), which further

35 comprises a polymer compound.



invention is provided. (1) A conposition conprising a slightly

sol ubl e drug and a hydrophilic surfactant. 25(2) The conposition according
to (1), wherein the slightly soluble drug is a triterpene derivative or a
pharmaceutical ly acceptable salt thereof, (3) The composition
according to (1), wherein the slightly soluble drug is

2213- et hoxyol ean- 12- ene- 313, 24(413)-diol or a 30pharmaceutically
acceptabl e salt tH&)eBhe compositiga)actioedgmbosiF)i, onhaceior dhagrelyman or

(20}, vher el BB RENAG LB Bilyimersodtum L aurvisul fate, o serose
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2l S e SRR AP SRR, Y i et Soldgonspinergf the
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wher ei n 221 fmthbopyhinean-demene@B aait(et! 35 - d0oto MO aﬂtgjrﬁﬂf‘ago\ﬁé 80
Cramer o700 WBEhASE BRI Lo 160 B et M Secordrng Lo (3.
wher ei n 22P- met hoxldl)earFie- esengfodtioaf 3)adiordings &0 curd)at | y@em%
B hrer o 88 ShePhoil g2 BAR-n 3 R a80 2uBurY, SLELRIG paoi of o
conposi ti on partimieidigmete2tofanptmereftiar) 1tb (i3) ancharacraedative $H%
"5 sol venib s e e oY e Histh S YA Cn e hi g preseure oo
honogeni Ber . (11)(13)he\ prongsesition prachoriing a tonpdShti owharest di ng
Lo 2 by oAl LB SR SRR AR ARSRS Ehctip SRl o568 v
hi gh- pr essurmatioi@gtanrsier ehdot heoréuttdrerl.dissobvidng elimpallgtige 20%pound
in the homo ls [§e diameter of not more than 2.0 wm.
(12) A process for producing a composition according to
20 any one of (1) to (3), characterized by comprising dispersing a
slightly solubie drug and a hydrophilic surfactant in a solvent and
then grinding the dispersion with a high-pressure homogenizer.
(13) A process for producing a composition according to
(5), characterized by comprising dispersing a slightly soluble
25 drug and a hydrophilic surfactant in a solvent, grinding the
dispersion with a high-pressure homogenizer, and then further
dissolving a polymer compound in the homogenate.
(14) The process according to (12) or (13), wherein the
slightly soluble drug is 22B-methoxyolean-12-ene-3p, 24(48)-diol
30 or a pharmaceutically acceptable salt thereof.
(15) A composition comprising a slightly soluble drug and a
hydrophilic surfactant, the composition being producible by a
process according to any one of (12) to (14).
[0013] The composition of the present invention comprises a
35 drug of homogeneous particles that are not agglomerated. The
composition exhibits a high level of elutability within the digestive



(14) The process according to (12) or (13), wherein the slightly sol uble
drug is 228-net hoxyol ean- 12- ene- 313, 24(413)-di ol 30or a pharmaceutically
acceptabl e salt thereof. (15) A conposition conprising a slightly
sol ubl e drug and a hydrophilic surfactani, the conposition being producible
by a process according to any one of (12) to (14). [0013] The conposition of
the present invention cogBrises a 35 dr%ggff honogeneous particles that are
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ffect of th ' : BRI EF DESCRI PTI ON OF THE DRAW NGS
[eooigf] FFi g.&{?éﬂi gm‘lié(iszigyﬂgrg%ﬁ{bgﬁgv@ﬁg the results of a dissolution

test for 5a bul k drug obtained by grinding with a high-pressure 10

honogeni zer I f tQed by grinding with a jet

mll (Conpar%%%?%@ (?Elg*@ﬂ@f‘gh@}gs a graph showing the results
of stability[Givet] time of cunmulative 50%particle dianmeters of bulk drug
TS [r o FREEPes’t $a°d B A e AoPHhBRuR retultslof A XissOMIa
of cumul at i vieesd0férpar itk eddilamebtaisedf %tyulgk’inﬁlﬂg waER i @l BEhPressushensi on
obtaineg by

Indj 5C(0), : hG- aAhHi 4 is
a graph Qhowﬁéﬁ%%;géJ%?g%Pea @i gggjl )St Pgﬂgt%g@ @ta#ri?éh)&g:% a%ﬁl g!srggof
Exanpl e 5 andithi méetynailiu]@smgpfarabivgabsempde Eanpl e 2. [Fig. 5]Fig. 5is a
graph show -t he-resul ts.0 i i . f ¢t ahal uced
using di frerdie gl oi g ?E%a%p‘j@?fﬁgbgmé%)?he Hesdnglof %bﬂﬁ W‘Qg
time of cumulative 50% particle diameters of bulk drug particles in
a suspension obtained by grinding at 5°C (3 ), 15°C (0O), and 25°C
15 (a).
[Fig. 3] Fig. 3 is a graph showing the resuits of stability over
time of cumulative 90% particle diameters of bulk drug particles in
a suspension obtained by grinding at 5°C (3 ), 15°C (0O), and 25°C
().
20 [Fig. 4] Fig. 4 is a graph showing the results of a dissolution
test for fine granules of Example 5 and fine granules of

Comparative Example 2.

[Fig. 5] Fig. 5 is a graph showing the results of a dissolution

test of tablets produced using different exciplents (Examples 6 to
25  8).

[Fig. 6] Fig. 6 is a graph showing the results of an oral

absorption test with dogs for fine granules (®#) of Example 4
produced by a bulk drug that has been ground with a
high-pressure homogenizer, and fine granules (= ) of Comparative
30 Example 2.
[Fig. 7] Fig. 7 is a graph showing the results of an oral
absorption test with dogs for fine granules (®) of Example 4 and
tablets (£) of Example 6, that have been produced by a bulk drug
that has been ground with a high-pressure homogenizer.
35



[Fig. 6]J]Fig. 6 is a graph showng the results of an oral absorption test
with dogs for fine granules ( ) of Exanple 4 produced by a bul k drug that
has been ground with a hi gh-pressure honogeni zer, and fine granules ( ) of
Conparative 30 Exanple 2. [Fig. 7]Fig. 7,is a graph showing the results of
an oral absorption test with dogs for fine granules () of Exanple 4 and
tablets (Lc) of Exanple 6, that have been produced by a bul k drug that has
been ground DFTHIAED PESCRESUION HMDGENINYENTION wherein Rl represents

hydr oxyl, Cl: oxY, Cl-6..al o | o or ti:ana htut ed
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5 drugs according to the present invention include triterpene
derivatives described in Japanese Patent No. 3279574. Among
them, 22R-methoxyolean-12-ene-3p3,24(4p)-diol is preferred.
[0016] Triterpene derivatives may be represented by
formula (I):

10 [Chemical formula 1]

wherein
R! represents hydroxyl,
Cis alkoxy,
15 C,.¢ alkylcarbonyloxy, or
optionally substituted aralkyloxy,
R? represents Cy.¢ alkyl,
-CH,OR® wherein R® represents a hydrogen atom, Ci.¢ alkyl,
optionally substituted aralkyl, or Cy.¢ alkylcarbonyl,
20 formyl,
-COOR® wherein R® represents a hydrogen atom or Ci-g alkyl,
or
-CH,N(R7)R® wherein R” and R®, which may be the same or
different, represent a hydrogen atom or Cy.¢ alkyl, or
25 R! and R? are combined with each other to represent
-0-CR%(R19)-OCH,- wherein R® and R'®, which may be the same or
different, represent a hydrogen atom, Ci.s alkyl, or aryl, and
R3 and R*, which may be the same or different, represent
a hydrogen atom,
30 hydroxyl,
Cl-s alkyl,



or - CH2N(R7) R8 wherein R7 and R8, which may be the sane or
different, represent a hydrogen atomor Cl-6 alkyl, or 25RI- and R2 are
conbined with each other to represent -0-CRO(R19)-0CH2- wherein RO and Rim
whi ch may be the sane or different, repr.Fsent a hydrogen atom C1-6 al kyl,
or aryl, and R3 and R4, which may be the sane or different, represent a
hydr ogen atom 30hydroxyl, Cl-6 alkyl, 7 hydroxy C, 6 al kyl, fornyl,

- COOR11 wherei n RHydepnesentsikal, hydrogen atomor Cl-6 al kyl, or 5-COR
wherein R12 repr esfents Cl-6 al kyl, optionally substitutedaral kyl, Cl-6

al kyl carbonyl , optO6HM'ty substituted arylcarbonyl, C2-6 al kenyl, C2-6

al kenyl car bonyl , oiCOOR*‘dnahkyeisulrst i tapredeaty| a dhkemdeararaiony| or d¢:1-R3 and
R4 together r esent nmethylene, 10=in the formula represents a single
bond or a d(ﬁJEE’L ®ond, provided that, when = represents a double bond, R4

i s absent. [0017] l.pRite priesenh sReti friepaidsents t h€:.ker aikyd) kydptiesally gr oup

Cype. " opect 19 EBres Pralkibr “Frel ey et RoRV L 0Pty SuBsRaees chal

i so-propyl, amhedHonylsohu yhikernd, t Chut yalkeRycaroonylhabogeyptiomatly means

grf;uorl ne, Sc&l)%ﬁtgﬁea g?gjgep [c():r IQOd{/ e atom The term"aryl" as a group

part of B of & BNV CREZREY byl , naphthyl, tol yI,

met hoxyphenyl or tigeahickr? tdhettiar reprsaintyrihethglemegroup or a part of a

o oup PLBICr bl Y Tealo BOGRN 9 Shr oL < BevBpsl gt abks e,

hydrogen at offy\@8edathidt, viien aralrkprésanits apiduiriel bonduRé s ailsent. and

8o L om THE oref ot th Bt esds AR oa ne el smitn Bt rny
group or a part of a group means any of a straight chain type or a
branched chain type. Specific examples thereof include methyl,

15 ethyl, propyl, iso-propyl, n-butyl, iso-butyl, and t-butyl. The term
"halogen atom" means a fluorine, chlorine, bromine, or iodine atom.

The term "aryl" as a group or a part of a group preferably means
phenyl, naphthyl, tolyl, methoxyphenyl or the like. The term
"aralkyi" as a group or a part of a group preferably means phenyl

20 Ci.4 alkyl, more preferably benzyl, phenethyl or the like. One or
more hydrogen atoms, preferably one or two hydrogen atoms on
"aryl" or "aralkyl" are optionally substituted, and specific examples
of substituents include hydroxyl!, Ci.s alkoxy (preferably C;-4 alkoxy,
more preferably methoxy), halogen atoms, amino, dimethylamino,

25 acetoxy, methylenedioxy, and nitro. Examples of substituted
groups include methoxyphenyl, hydroxyphenyl, dihydroxyphenyi,
and dimethoxyphenyl.

[0018] In formula (I), Cie alkoxy represented by R is
preferably Ci4 alkoxy, more preferably methoxy or ethoxy.

30 Specific examples thereof include methoxy, ethoxy, propyloxy,
butyloxy, pentyloxy, and hexyloxy. Ci.6 alkylcarbonyl is
preferably Ci.s alkylcarbonyl, and specific examples thereof include
acetyl, propionyl, butyryl, pentanoyl, and hexanoyl. Examples of
preferred aralkyloxy represented by R' include benzyloxy,

35 phenethyloxy, methylbenzyloxy, and naphthylmethyloxy.



25 acetoxy, nethyl enedi oxy, and nitro. Exanples of substituted groups

i ncl ude net hoxyphenyl, hydroxyphenyl, di hydroxyphenyl, and di net hoxyphenyl .
[0018] In forrmula (1), Cl-6 al koxy represented by Rl is preferably Cl1_4

al koxy, nore preferably nmethoxy or ethoxy. 30 Specific exanples thereof

i ncl ude net hoxy, ethoxy, propyloxy, butyloxy, pentyloxy, and hexyl oxy. Cl.6
al kyl carbonyl is preferably Cl1.4 al kyl carbonyl, and specific exanPIes

t her eof include acetyl, Ipr ofdronyla ()W,Yr—;ﬂHz(bEﬁt arpyesendied hbyandyl s

Exanpl es of preferred aralkylo e res 0 35
phenet hyl oxy‘,gr%@m?ﬁ/bémdﬂfyfégﬁg gﬂéﬁhe?%‘ Bi(phré%éﬁéz  PERGYY, 08V
fornula (1),-CIHOARG- Cegr eserl] edrrmreRbreéenarbé‘f/ehadrqur@azm - CHEORY- 4
al kyl , C120 (phenyl G al.kyl e preferably
hydr oxy et hy P dr é%rﬂ%&eg@'ﬁg@ﬁ é‘r‘gﬁfghé&%ﬁ%ﬂ 6 al kyl and
COOH. 5 [5001 0191]for rruIIaq farmuR (Dakl sadn nmaymbonéﬂnaﬁtwrtéaea\cfmt her
to form - 121 e ibe
di fferent re qunfognhyg ﬁD‘B? (ra!r¢ 1- G%Qréch tg‘(Slrrgig‘r vl wthl-'hﬁ‘efsrﬁrg? B¢
exanpl es themg)fsalmgl gdej;fﬂeeen’a,seep\im&mtbat hy&8ogen mxsme@resekvl,cmra
al kyl , prefera Cl-4 alk ref 0 t ngst he
case where a‘-r'r ng Sfeﬁﬁ@da%ﬁalﬁ%g etg’reeggﬁqgcglcﬂ%&% Q#ea%%éﬁﬁqmﬁ ﬁe ot her
anthryl . or ""a”ﬂ e Tmr%o‘%@fa‘k%" P E'W‘ﬁm“’re B e by 3
antnry thry n formi Yie I'@Pr n y
or R4 |§015 %ﬁiﬁélpaﬁry BYls aldyine (fef a\fvg'%?agj}v { 4) olg e 8 tF{al-lydr oxy
Cl-6 al kyl r r@@,@rmltgdabm ogjedh Fétolrﬁ pyiefler givd y oblyelr or@presemtal RWI nmor e
preferably h r 0X 0 n mu I ept ed by R3
or R4 pref er f? 555’ ééﬁf‘gp é@bﬁlr {M@%éfyér E&Bﬁ%\ﬂ@o?g‘]ﬁﬁp’?lt’ her') in
formula (1), pkéndntirylOR12 represented by R3 or R4 represents Cl-6 aIkyI
ar al kyl Icarbo -6
alkenylcarboﬁyfﬁgﬁr arylﬂﬁWQ@ﬁyl 4&%0 aﬂ@% %é?4§%§¥ég 6? i's preferably
bC2 4 a: kenyl reerecaaerw@lucammrrmme tphef@rafblynmmtiei\omyelthybr obI?ﬂdyDXyEI : yl,
ut enyl , en ent ex 0 y
i ncl ude benzék Ré E f*ﬂ@@h@ }ﬁﬁ%Eglﬁnﬁﬁgﬁ?ﬁg%ﬁ%¥E@Qﬂggﬁd:bﬁéﬁ5?¢ropyl.
Cl-6 aIkyIcaﬁﬁg@ybﬁy@rgbgiﬁyab¢yYﬁﬁxﬁyalkylcarbonyl and specific exanpl es
t her eof i ncl etyl ro tyr peNn d nQyl p4
Exanpl es of ﬁﬂi?ifred ar I(gg H%#g e b%ﬁﬂ%%?”&%@ RQ E?h&%carbonyl.
C2h 6 a:c keny: G@Cerpagfl r@llb,l-e,ge@&sél-@@ehw e@(j{br@i ¢ adiogl. specific exarr}:)l esb I
t her eof _i nc ryl oy carbon r bony
i s pref &fabl é%gi aIken@yagﬁ%OAQIOrgﬁgériﬂh xaﬁg éiR %39%&§ﬁ%% by
al kenyl car bop¥y! ornth&derg:p;@g@n@yl @ pitleyly | tartatigly | C§§ [0RpRIERBOANY R4
toget her repér?ysggrbgr?\}lh e(gs a]kenyl C..s alkenylcarbonyl, or aryl
alkenylcarbonyl. Here C,¢ alkenyl is preferably Cp.4 alkenyl, and
specific examples thereof include vinyl, propenyl, allyl, butenyl,

25 2-methylpropenyl, pentenyl, and hexenyl. Examples of aralkyl
include benzyl, phenethyl, methyl benzyl, naphthylmethyl, and
phenylpropyl. Cie alkylcarbonyl is preferably Ci-4 alkylcarbonyl,
and specific examples thereof include acetyl, propionyl, butyryl,
pentanoyl, and hexanoyl. Examples of preferred arylcarbonyl

30 include benzoyl and naphthylcarbonyl. Cy alkenyl is preferably
C,.4 alkenylcarbonyl, and specific examples thereof include acryloyl,
allylcarbonyl, and butenoyl. Ca.g alkenylcarbonyl is preferably Cz4
alkenylcarbonyl. Specific examples of aryl alkenylcarbonyl include
cinnamoyl! and phenyibutenoyl.

35 [0023] R? and R? together represent methylene,



[0024] In forrmula (1), = represents a single bond or a doubl e bond.

[ 0025] When = in the fornmula represents a double bond, preferably, Rl
represents a hydrogen atom R2 represents -CH2OH, 5 or Rl and R2 are
conbined with each other to represent % CRI9(R19) - OCH2- wherein R9 and R m
are as defined above, and R3 represents "a hydrogen atom [0026]1n conpounds
of fornmula (1), various isoners exist. The present invention enbraces both
the isomers @@24@1 xturesnjf@rmldae(dij, “Theeprassats @ 6MglediNe aile? i ved from
ot her groups ‘L}Uf%ﬂﬁ a () is also considered. These isoners and m xtures
t her eof are ced in formula (). [0027] Corrpounds of formula (I)
preferabl y H@0®5 confi guhahi on ireghesfoediebyepoesents @l doyble spaténi cal

formul a 2] 00 Tha tr V. 2 rmof a
phar maceqt o%nq[@raiﬁ& 5 bt SERE B, AFRLIBE R BT &, RaERints -CRHY
]E)r esegt bsnvleulm i Rh. gReke RAl taeofc@d;}?lmedt em[bbnﬁzaté“r%l oblteres020€paASRASI |y be
ormed by al lovingpaopharmeg X0 SFRPROCNS BEAcfiAcBChb8a! HricP pene

deri vati ves. Br & qJ nic ases SUCﬁ as So Um
hydr oxi de, Rt pesitasority Gr bygd@gealammum hydr oxi de sodi um car bgnat e, ]
pot assi um c sodi u e, I suc
as pi per azi ?@7 m)rpholclpn‘é nﬁkﬁ%ﬁgd%ﬁ%?@ﬁ\ﬁ%l Qih'( Vﬁn(glrjfg réﬁ*n%:tshé?%%
[ 0029] Met homise fpresgsnitniiventisuigsmiorecebabeth it risoigtang Brto nNSUFRS hods
i.e., ype an pe ho t i i ng.
Duri ng (}Jhﬂl ndﬁz‘ﬁﬁeogt \Qﬁh@ ﬁrgg{gﬁég cgfs ?%r%%«gge&%{'ggdgﬁ@%ﬁos HS ctq}%n%grmnﬂ t he
particles. Ifprpalti ¢U) ais, amodrcwnSIdered These isomers and mixtures

thereof are also embraced in formula (I).

[0027] Compounds of formula (I) preferably have a

configuration represented by formula (I-1):

15 [Chemical formula 2]

{1

[0028] The triterpene derivatives may be used in the form
of a pharmaceutically acceptable salt in the composition according
to the present invention. The salts of the triterpene derivatives
20 can easily be formed by allowing a pharmaceutically acceptable
base to act on triterpene derivatives. Preferred bases include
inorganic bases such as sodium hydroxide, potassium hydroxide,
aluminum hydroxide, sodium carbonate, potassium carbonate, and
sodium hydrogencarbonate, and organic bases such as piperazine,
25 morpholine, piperidine, ethylamine, and trimethylamine.
[0029] Methods for grinding drugs are classified roughly into
two methods, i.e., dry type and wet type methods according to a
state during grinding. During grinding, static electricity is
generated due to friction among the particles. In particular, in dry



10 grinding, the generation of static electricity causes adherence of
particles onto a grinder or the |like or secondary aggloneration in which
ground particles are again aggl onerated. Consequently, the particle size of
ground bul k drug particles is increasedqpand, 5 thus, particle dianmeters of
predeterm ned drug particles cannot be obtained. Aggloneration further
proceeds during the storage of the round dru and, thus r ﬂrind'ng i's
not a pref er@iihdingt thd. g@neratier a3 St@ﬂ@eﬂ'?ﬁ%’l'@t‘é&@iﬁe&@ %8 ﬁelgb\erl ng

| n absorbabi ||y 0f (H’c% grgﬂp'd%rdérg%ﬁé'lﬂﬁuwr?ééond@ﬂv 'é@g'lém'em‘@ﬂ@ﬁl e to

10 mai ntain & gi Vén Furt her |gh SUSCEﬁtI bility
t o aggl ormer atvihosh I@'mmd paitidesnare dAgyar epsledesateda ABedYon

apparat us ang,d rb%rbcl‘ee’sée?%fl pﬁﬁﬁnpﬂbhﬁé"@frﬁg g'a?i;lé'le%r 1@@96!’&%@@ i gdduring

t he production: "Accordin arti Sl ze renalns unch ag ed over
time eve® whghwg, headiade amet@rssoflar@@eémm@ adpuarRréiElrRs €anng gE?ﬁ)ortant

ot SRR RAgpenod T 9r BoPELng Gerfieenértoraerobl

i nvol ved in ry" grifrding an thus is e as rlnlng Bod used
in the presetite i graamd odrugi naed, H@A@vedFYaQ*jl@dlﬂgth‘% m@¥ 8r PhafatgP1gr ound

particles arﬁoe%gghomr 3 afckBade 2fh Sﬁ’éﬂﬁfdl@”ssz@h‘?‘e‘ﬁ@fs gfd @“ F&véﬁn@otn a

conpl ete net oes not cause a oneration descyrjbed in
Exanpl es bel absofhialiiby bééhefadurgdin h’@eﬁthée tiactss n&alélﬁlébltflmpg%ﬁ'gk&%nt in
t he wet in r ti oche st ahd iy

mai nt ai r]fgltrj Vﬁaﬁgﬁ'ﬁQZ cgu%gléﬁ L@aﬁgrre@gt%fo%g ?ﬁ*dﬁb’&b eﬁmgﬁ?rem ;@I C

surfactant i susmipiibility 40 @@mamtlméﬁadﬁéov@@h@ﬁm ﬁ@ PEH Cioa0ER

ticl h t t
oGl onrer ati o, PR3O fRlse(is ol HEL Fe, TRRLIHTY 1A IR ield oF o
used in the poesénamdllmrgedurmrg tmenmﬁgduﬁﬁﬁﬂ sd’eﬁquﬂirﬂiffyItBQFftaﬁ‘@a@tﬁ:l%ucr ose
f d
atty aci £ ?%Eg%ﬁ@ﬁrgﬁd‘%@e H@%V@ﬁv@ﬁ@ﬁ%@%ro@ﬁé'@mg Is

Iaurylsulfat e dispersibility i'n water and
physi ocHé&ni csﬂoretlabla lpmmmeuhicr%lyofmpbétaﬂh flacdptug used in the present

acoordi ng tol S Eepect Bf i ENEr Bang! RS WEEORrRinG 18 feeTRDrAlan
conpri si ng apedbight | iyiveodvedl e dheg dapdarinelisar paet AALS |51§U[!@§33Q] Fhed
addi tion amoynp 4gf theSYLT AELATT YRE%Diddlteinvention. Since, however,
also in the wet grinding, ground particles are agglomerated in a
20 solution, the wet grinding is not a complete method that does not
cause agglomeration.
[0031] As described in Examples below, it has been found
that the use of a specific surfactant in the wet grinding can allow
drug particles to be physiochemical stably maintained without
25 causing agglomeration. That is, when a specific surfactant is
added as an additive, even the wet grinding can produce particles
having desired particle diameters that do not cause agglomeration.
[0032] Hydrophilic surfactants are desired as the surfactant
used in the present invention. Among them, sodium laurylsulfate,
30 sucrose fatty acid esters, polysorbate and the like are preferred.
Sodium laurylsulfate is more preferred when the dispersibility in
water and physiochemical stability over time of the bulk drug used
in the present invention are taken into consideration.
[0033] That is, the composition according to one aspect of
35 the present invention is a suspension comprising a slightly soluble

drug and the surfactant.



present invention nmay be 10 to 400 ng, preferably 50 to 200 ny, nore
preferably 50 to 100 ng, per g of the drug used in the present invention,
fromthe viewoints of dispersion of the drug in 5 water and the viscosity
and fluidity of the suspension. [0035] Regarding the concentration of the
conposition according to the present invention, the solid content may be
properly regul ated dependi ng upon the situation. The concentration may be 5
to 50% prefldGit)y 25 t dhmoaadditioneamownt 1f the swifpatadntssd bul k
drug in the suspens from the Vi [ FOR-BHRF &t tE 2 0 mide wet
grinding step an@rﬂjhgga.‘m{b&% @%%Q%u@gmeé usagl gfi n the pre @;nt

i nvention i neiordepeefierghiypred sta el (onmgenpeerdt oatthg I06WE psede i to be
per f or med t 4RE AR O Gl hEASibANOPYHA B raBPiry i ng

hi gh pr essu?ée%%rhg [gggggltrq&’gﬁ?\hﬁhgﬂgaigt\g{ﬁﬁt%%?;ggépe{_ssed t hr oug% fine
slits whibl e whteubadithg viscositypand ifbri¢itweal thgpeuseadsi®n.I s i n whi ch beads
havi ng vari erial .Ze e gh &Skt uspReNsiPAphaiticned by
stirring to fge:r:?nggi m pul \%r zicﬁgébith%(r)l ﬁ%l on rgpb@e:%fs; agai nst gach ot her
and the |ikeaccndi®d tal thappeesaitoringentanngthfcsoliés CORERNHeMRYr e

pul veri zi ng h t LoN L.ghsspe heaff OF r at edrHyy
supplying a érgfp ﬁ'si o#r%eq"ﬂgéég pgrgpl‘g@%ﬂjoﬁ vgggﬁna??gw gﬁggrggﬁge bet ween two
di sks™ bei ng cancarddationariyghespdod> 07008 Ehablyi ¢b- it 4850y énN HERBYeRl zer i s

best suited t 2 Lndi chi #ﬁﬁf i N e i n [
becauseljL or eﬁ%%n SJr@fjt gpg‘iﬂcéﬂﬁo ftgrgrr@élm e y'Bet%? ?_ﬁ%ﬁﬁﬁgﬁ-ﬂér fggz]?xrgm
honogeni zer Viewpatingmof iscudath praciice of ther wetigri degdstaaBdi e G he

amount of ¢ HOGHE Cor oo TANS rRIcARTES Yol B o R e e
horogeni zer inslytefehidhpressure RoOOYRajzatoE A hABDRISABLYVATBING Q02 MPa,
R e i SO e e A
accor di 1§ t capplying elsight pressureoho 35 susprsipnoduzed Bye thelk sinugwiltig
mmy be. proauetrety Sigiqlf ERERES kit SRERLENTE he slen@isRiefvak o7,
wat er, addi ngead dnilts imtwhidre besds han]ngliwriews myatedats agdnwsiaesaare
(r:“ogxr/]em ngﬁlr@?%%%lg‘éq]pi%\gs_@éhﬁgh”ﬂ)lfohﬁe&“bﬁ/p?ﬂ?ﬁHB 2PpHEHIM ‘fdl}-lbeﬁizing
by collision of beads against each other and the like, and
20 ultraprecision grinding machines that perform pulverizing through
the action of high-speed shear force generated by supplying a
suspension into a portion of very narrow clearance between two
disks being rotated at a high speed.
[0037] The high-pressure homogenizer is best suited as the
25 grinding machine used in the present invention because foreign
matter is not formed. The type of the high-pressure homogenizer
is not particularly limited. Grinding conditions for the
high-pressure homogenizer may be properly regulated depending
upon the amount of the drug ground. The treatment pressure of
30 the high-pressure homogenizer is preferably 150 to 200 MPa, more
preferably 170 to 200 MPa, particularly preferably 150 to 200 MPa.
The number of times of treatment is preferably 20 to 40, more
preferably 25 to 30.
[0038] The composition according to the present invention
35 may be produced by the following process. Specifically, the
composition according to the present invention may be produced



S[ 0039] Preferably, the particles of the drug contained in the conposition
according to the present invention have a cunul ative 50% particle dianeter
of not nore than 1.5 timand a cumul ative 90% particle dianeter of not nore
than 3.0 plll. Mre preferably, the cumgpative 50k particle dianeter and

t he cunul ati ve 90% 10 particle dianeter are not nore than 1.0 jim and not
nore than 2.0 Jim respectively. In the present invention, wh

en a
cunul ative duy Vigst digsereing astfgcianddons @/Yert sUthlas watke éadén?béwder
popul ati on, j M6l eqis HdiSkREDHH,aNWIEH ahatomeshtidBabe
100% the pa@{%%g@i%tﬁu%%é %%Pﬁfﬁgp \tm?cﬁpﬂtiﬁe _éurrul ative 15 curve is
50% and t he gihrer.ceaddigainstieg tie alipperaiont SQltan tvHEN canMidiy Prestve i s
90% are "cu ive:hQ% particle dianeter” and "cunul ative 90% particle
di aneter” (%@)B,g\é?’ég%é/cti vely. [0040] The dianeters of drug particles
obt ai nedSby [088%r i ndi nPreferaisy ntlae pasdialgs #f|theedrug contained in the

diffraction/ i Y- . Fefid i el : } hi
machi no.  SpaRi TIPSt AkPRU, B3 e Pl I A PE TEEPANINS ki 0

Co., Ltd. i|sSQtepartickt djanetpood oot Meatatbsnot.a mlénc@’h%@sicyi%ﬁ‘%wec he
resent in j,on i radd { r }

Broducti angﬁtj{%gaﬁggﬁghrﬁggépﬁzr@t{ﬁ@rgggfaeﬁ;?i'gﬂ%ﬁgggrﬁgﬁ% a??%}?bgg%s not

occur" meanshehaundulagiveari0 % gmarice ndenmetss Bnchtté@ G HER e R4 on

o o1 80, PR ETHARAET freeRoR T RoRY BG4 ffh afid AbLRBrERARA 20 of | e

pr eci pi e par er after the ~grinding is nmaintai ned and
that, in a powlereshctivaly. t He phet peesenti dneeptios; whendfugUhBHEthE by
drying the s nsj LS.k S i i r naf wet

gri ndi ng. [M%Vﬁe%tﬁgmdﬁgﬂd%pi%e%ﬂﬁ ?b&ngéglsgﬁﬁgaogréa tﬂ\g(?]ﬁn
step, the sysymuistion,af sidth ithespamid ensize distetbutden 4s 3pajyved, fehied of
time. Even i S S s Liign.and: ens$ii ; t he
present 1 nvell G HE Eericl5. BRMEEL, cfoatPUiit BRIAHIAT B SO | ire
of 5 to0185C antvenis G nsrd ghyspactblerdiamegesteblae poiat et pidal] e

Cvent on ¢ KAMPIRE R, 1 S, 38 D PnalRRRN SO Parbicfe RIBRRIENL | o a
conposi t i on ardt dcdimyativea®otneartishediaroptete(pngs 6aspeEiiealyi-on. The
conposi tion apg ge SUSRENST AL FARMRE dif YHGChAideSdNEbeSined by the
grinding can be measured by a laser diffraction/scattering-type
20 particle size distribution measuring machine.  Specifically, for
example, Microtruck (tradename) sold by NIKKISO Co., Ltd. is

preferred.

[0041] One of features of the composition of the present

invention Is that agglomeration does not occur during the
25 production of the composition. Here the expression

"agglomeration does not occur" means that drug particles are not
precipitated in the suspension and, even though drug particles are
precipitated, after redispersion of the precipitate, the particle
diameter after the wet grinding is maintained and that, in a powder
30 form, the particle diameter of the drug obtained by drying the
suspension Is the same as the particle diameter after the wet
grinding.
[0042] When the grinding step is transferred to a
granulation step, the suspension as such is sometimes stored for a
35 given period of time. Even in this case, the composition and
suspension according to the present invention do not cause



[0044] Granul es according to the present invention can be produced fromthe
suspensi on obtained in the present invention. 10 Drug granul es can be

obtai ned by granulating or drying the suspension. However, when the
suspension as such is granulated or drigd, drug particles in the suspension
are aggl onerated during granul ation/drying and, consequently, the particle
dianeters are nuch larger than the contenplated particle

Accor di ngl y, agglarnera@en @t@gt@r@gﬁ;&@nmraﬁwp@ogéng@ S?Q@ry?(;p@mtams

pref erabl y, he present invention are produced so
t hat aggl orre%r’;tﬁ Ffe%%uﬂrﬂfgdsttrglé\ granul ati on/ dr y{/gﬁEOBOMS] A et hod

effective i n[(HMJB]jl ng th‘é aggnpesitian o®l stl'teb argsangpde ol ¢herd
conpound to élggp%l‘rrbj%n%fo'ﬂ?%c?? téﬁgdfrﬂlﬁﬁléﬁ‘etipétesf%ﬁfhéﬁ‘vﬁfﬁiﬁ?iseéefa)re the

granul ati on. ng to ground drug particles are not
aggl oner & edpob/rﬁdet‘ leonpREUNd| MaY BReMEn tiaNEh@SIAUEPHRVSHEORSHCHEHY ant .

preferably, {de e éﬁ%spﬁﬁpweﬁe Sre¥iesRoli@htidh anfh &l dstfposloh Mend

suspensi on accor ing t résent 1nvention at a stage before t
25gr anul at i oirnejsysngns{omm@]l \bﬁ providlaghiregpanyiess s are preferred as t he

pol yner corrpg(y@yv sed | Fé}‘?u ggré% @chwrtﬂlengréééﬁﬁ‘lﬁ—]\pé@ﬁgﬁtCa[ﬁlw%ltI on.
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t he bul k dr ugusgensienpr ésameveny rbhhe[ﬂmrsqr@iemws adah riﬁs@'f'adlﬂ gLe

phar maceutic f | |m es,
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| act ose, sac D- manni
to add a specnﬂc polymer compound to the suspension according to

20 the present invention before the granulation. According to this
method, the ground drug particles are not agglomerated, and the
particle diameter of the drug can be kept constant. Preferably,
the polymer compound is dissolved in and mixed into the
suspension according to the present invention at a stage before the

25 granulation/drying.

[0046] Water soluble polymers are preferred as the polymer
compound used in the particles according to the present invention.
Among them, polyvinyl polymers and cellulosic polymers, for
example, polyvinyl pyrrolidone and hypromellose are preferred.

30 [0047] The addition amount of the polymer compound used
in the present invention is 30 to 800 mg, preferably 30 to 200 mg,
more preferably 50 to 100 mg, per g of the bulk drug of the
present invention.

[0048] Orally administrable pharmaceutical preparations

35 such as powders, fine subtilaes, granules, tablets, capsules,
suspensions, and liquids can be produced by further incorporating



starch, crystalline cellulose, and partially gelatinized starch.

[ 0051] D si nt egr at or si ncl udecroscar nel | osesodi um car boxynet hyl starch
sodi um car boxynet hyl cel ul ose, | ow 15 substituted hydroxypropyl cel |l ul ose,
and crospovi done. [0052] Bi nder si ncl udehydr oxypropyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose, hypronel | ose, andpol yvi nyl

pyrrolidon. Di spersants include |ight anhydrous si|icic acid, r | ose
sodi um and XaRbAENagEMtICAIY] agsaPtalei & ﬁ$§r'Hch@eCﬁﬁBHE§$9ﬁ1QFE Gte,

cal ci um st ea[ﬁlaésféntaﬂﬁvéﬁ’u@n [ 08%tlscoHA1en aeentisal Nscpdeations can be
hydr oxypr opyl cel | ul

0
hydr oxypr opyRf MW@EWI@Q%@W@@%MP@WI met hyl cel | ul ose
acet at esucci mpg4g hy dr oxyma@ipiiaset hydicel Ingbaramnat hab%@uc@ celskdl os@
acetate pht haI ate, ethylcellul ose, water di sper | on of n\irlmcel | ul Oﬁ
di spersi én of @z‘frﬁﬁlceb!@ﬁ?f @F@Dﬁé@%@'ﬂs rFB@Ma@?yLF% jfh?r tHea Macryiic

aci d copol yn@écé&abﬂ@oc%ﬁ}%rast ﬁ?éﬁtséﬁéﬂmﬂéértlﬁé@dwmﬂm I@a@pmnts
pol yet hyl ene glycol, and triet citrate 0056

et eni n
i ncl ude aspa‘?'ﬁﬁ'ﬁ@grﬁwrsﬂd?’nd§é%c%'§lpleﬁ‘éa§’éﬁil3&' ’C@W%ywm'ﬂgrﬁ’&eﬁ% oan%nd
stevia ext rg;ﬁb%tlc[z@%” Prl‘?‘sq{é’ﬁés‘é?f ' §W|e'éQ§nﬁTg3X¥§@ﬂg§' CprRYedvasiess,

chl or obut an benzyl al cohol 58] Col or ant s i ncl'ude, ribofl avins or
yel | owi ron colorants, flavoring agents and the like may be properly

10 incorporated.

[0050] Excipients include lactose, saccharose, D-mannitol,
starch, crystalline cellulose, and partially gelatinized starch.
[0051] Disintegrators  include  croscarmellose  sodium,

carboxymethyl starch sodium, carboxymethylcelulose, low
15 substituted hydroxypropyiceliulose, and crospovidone.

[0052] Binders include hydroxypropylcellulose,
hydroxypropylmethylcellulose,  hypromellose, and  polyvinyl
pyrrolidon. Dispersants include light anhydrous silicic acid,
carmellose sodium, and xanthan gum.

20 [0053]} Lubricants include magnesium stearate, calcium
stearate, and talc.
[0054] Coating agents include hydroxypropyicellulose,
hydroxypropylmethylcellulose, hydroxypropy!methyiceliuiose

acetate  succinate, hydroxypropylmethylcellulose  phthalate,

25 cellulose acetate phthalate, ethylcellulose, water dispersion of
ethylcellulose, dispersion of ethyl acrylate-methyl methacrylate
copolymer, and methacrylic acid copolymer LD.

[0055] Plasticizers include  triacetin, stearic acid,
polyethylene glycol, and triethyl citrate.

30 [0056] Sweetening agents include aspartame, xylitol,
saccharine sodium, glycyrrhizinic acid, and stevia extracts,
[0057] Preservatives include p-oxybenzoic acid esters,
chlorobutanol, and benzyl alcohol.
[0058] Colorants Include riboflavins or vyellow iron

35 sesquioxide, red iron sesquioxide, food dyes such as food yellow
No. 5 and food blue No. 2, and food lake dyes.



35 sesqui oxide, red iron sesqui oxi de, food dyes such as food yellow No. 5
and food blue No. 2, and food | ake dyes. 15 [0059] Fl avoring agents include
natural flavoring agents such as fruit flavoring agents, fruit skin
flavoring agents, bark flavoring agents,sseed flavoring agents, foliage
flavoring agents, and flower flavoring agents, and synthetic fIavorlng
agents such as scitral, citronellal, citronellol i

ci s- 3- hexanol0058D60] THEaNEEE Jofagertsc IREHEIS | Bﬁtlé@gorf%slﬂf"ig) ?E@%? esent
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to the pPese@ ra!n\czéqﬁon@ ahﬂfytl’l@é!ed@édﬂﬁs]aénb'ﬁ@nrﬁ&l‘}ﬁ -Sal'e¥BRPbsi tion for

the treatmenfdgopnd prepgal iededfondant atbRibdiitrapeacebraiicantd vitsel ubl e
drugs. Wen acttive ingredient of the conposition accordin

present i nvefﬂt’ﬁfﬁﬂﬁ dnyeptiaremparevasy i ¥aPe08INg hdoE o®pdaI Rl ﬁon‘gﬁﬁeoh&? ng to
the present égée%bﬁhf’aﬁoﬁﬁ #i5R4 aénﬁh%@@ﬁg% §f ahdtmdrapberagent s

for |liver diséaSes a errefna di seases i ncl ude acute and

chronic VI raHON\eep‘a@!’ tWBenathQ)lsﬂﬂﬂuh’Gé’ sepabla dsUdalsda diri§rPRRE I IVald¥ect i ve,
al cohol 4 1cdrﬂbbél}§c5¥7‘t b tﬁ@olp%éls@ﬁt quéﬂ@;oqprraevl bel u@@taakyoblrsny

di sor der hep epat gpat hy" nean atic

i nfl amat or yadlméﬁé’ééedm@fi a @Q&@e@fa%5 at%(ﬁ%dmgeﬁﬁﬁ%lt‘ﬁn@grﬁﬁﬂ@nQSPﬁ\’ier ,

hepatic cirr hepat ocar ci nonma dependi ng on progression of
synpt ons. Eﬁ%ﬁ%@agg& The present invention is further illustrated by

the 30 foll OWQ@JlExarrpl e h%r@m@@p&muaﬁ@%ﬂm@s thRapreganthBivemieRded as
alimtati O”rrfé e | \éefé‘is' @%%leu%?&%ﬁpécﬂnbos@?ﬂ%fﬂgmé tPebmentg

An aqueous so tion o tal ne spersin . ?
2213- neflboxyandaprapertien3ps, @&(qmta)tlcm ocﬂiﬁaaﬁasug slightly soluble drugs.

When the active ingredient of the composition according to the
present invention is a triterpene derivative, the composition
according to the present invention may be used as therapeutic and
prophylactic agents for liver diseases and hyperferremia. Liver

20 diseases include acute and chronic viral hepatitis, autoimmune
hepatitis, and drug-induced, addictive, alcohol-induced,
intrahepatic  cholestatic, and congenital metabolic disorder
hepatopathy. Here "hepatitis" and "hepatopathy” mean hepatic
inflammatory diseases and are used as a concept embracing fatty

25 liver, hepatic cirrhosis, and hepatocarcinoma depending on
progression of symptoms.

EXAMPLES
[0062] The present invention is further illustrated by the
30 following Examples and Comparative Examples that are not
intended as a limitation of the invention.
[0063] Example 1: Grinding of bulk drug
An agqueous solution obtained by dispersing 3.0 kg of
22B-methoxyolean-12-ene-38,24(4B)-diol bulk drug
35 (manufacturer: Meiji Seika Kaisha Co., Ltd., cumulative 50%
particle diameter: about 50 um, cumulative 90% particle diameter:
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Regarding the particle size of the bulk drug in the
particle diameter and the
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cumulative 90% particle diameter were measured with a particle
size distribution measuring device (manufacturer: NIKISSO Co.,

L.td., model: Microtruck X100).

[0064] [Table 1]

The results are shown in Table 1.

tinmes)

Grinding | Treatment | Number of | Cumulative | Cumulative

conditions | pressure | times of 50% 50%

(MPa) treatment | particie particle

(times) diameter diameter
(um) (um)

1 150 40 1.4 2.6

2 200 40 1.0 1.8

3 200 50 0.8 1.6

4 200 80 0. 1.2

[0065] Comparative Example 1: Grinding of bulk drug
22B-Methoxyolean-12-ene-303, 24(48)-diol bulk drug

(manufacturer: Meiji Seika Kaisha Co., Ltd., cumulative 50%
particle diameter: about 50 um, cumulative 90% particle diameter:
about 100 um) (14 kg) was ground with a jet mill (manufacturer:
Nippon Pneumatic Mfg. Co., Ltd., model: Jet Mill PIM-100) under
conditions of 0.54 MPa. Regarding the particle diameter of the
ground bulk drug, the cumulative 50% particle diameter was
measured with a particle size distribution measuring device
(manufacturer: NIKKISO Co., Ltd., model: Mircotruck X100) for a
sample obtained by dispersing the ground bulk drug in a 0.01%
aqueous sodium laurylsulfate solution. As a result, it was found
that the cumulative 50% particle diameter of the ground bulk drug
was 2.5 um,
[0066] Example 2: Dissolution test (1)

A dissolution test was carried out for the suspension
produced in Example 1 (grinding conditions 3) and a liguid




2 200 40 1.0 1.8 3 200 50 0.8 1.6 4 200 80 0.6 1.2 [0065] Comparative
Exanpl e 1: Ginding of bulk drug 22f3-Methoxyol ean-12-ene-313,
24(413)-diol bulk drug 15 (manufacturer: Meiji Seika Kaisha Co., Ltd.,
cunul ative 50% particle dianeter: about 40 gn, cunul ative 90% particle

di aneter: about 100 1. ln) (14 kg) was ground with ajet m II (manuf acturer:
Ni ppon Pneumatic Mg Ltd nodel . Jet M er C ndltlons
of 0.54 MPa. ob@ae@ @www@ege ﬁan@f@ﬂn%f QLH% z(é’ugi it ug,

the cumul ati ggnO8fRAfd EXhenSlealBh 8y atias Measured with a part | cI e size
di stribution neasuring device (manuf acturer: N KKISO Co., Ltd

M rcotruck X100) for a se@f &f dheasUSREMSIOASsPeR i #y AHE a%@ﬁéogam& dr ug
in a 0.01% agy eﬁ?aﬂdbﬁ'”EH@UZZB%bEﬁéﬁyél‘é'aw-mﬂenéSBB,Zﬁmﬂ)frdld!tbVWKS f ound

355t hat t5he gryu e 50%t ?rtlc hdci amatder % ! gr ound bul ktoguga was
pan. g was accurately weighed, and a test waS carried ou
dissolution test method, second method (paddle method), specified
in Japanese Pharmacopoeia, at a rotation speed of 100 rpm
(rotation speed of paddle) using 900 mL of a 1% aqueous
polysorbate 80 solution as a test solution. After 15 min, 30 min,

10 60 min, and 180 min from the start of dissolution, 5 mL of the test
solution was collected and was filtered by a membrane filter having
a pore diameter of 0.2 um to give measurement samples. The
samples were analyzed by high-performance liquid
chromatography (manufacturer: Shimadzu Seisakusho Ltd.,

15 model:LC-10ATvp) to determine dissolution rate for each sample.

The results are shown in Fig. 1. For the
22p-methoxyolean-12-ene-3B,24(43)-diol bulk drug of Example 1
(grinding conditions 3), the dissolution rate exceeded 60% in 15
min.

20 On the other hand, the dissolution rate for
Comparative Example 1 was low and 10% three hr after the start
of the dissolution.

The above results demonstrated that the bulk drug
ground by a high-pressure homogenizer had significantly improved

25  elutability.

[0067] Example_ 3: Stability over time_ of ground bulk drug in
suspension

The suspension obtained by grinding in Example 1

(grinding conditions 3) was stored in a standing state to confirm

30 whether the particle size of bulk drug particles in the suspension

undergoes a change over time. The suspension was stored at 5°C,
15°C, and 25°C in a static state.

The cumulative 50% particle diameter and the

cumulative 90% particle diameter were measured with an identical

35 particle size distribution measuring device over time. The results

are shown in Figs. 2 and 3. Both the cumulative 50% particle



[ 0066] Exanple 2: Dissolution test (1) A dissolution test
was carried out for the suspension produced in Exanple 1 (grinding
conditions 3) and a liquid 17 obtained by suspending the ground bul k drug
obtained in Conparative Exanple 1 in watgr. Each of the
suspensi ons in an anount corresponding to 50 ng of the
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granules. The granuies were subjected to particle size reduction
with a screening mill (model: COMIL, manufacturer: QUADRO) to
produce fine granules.

20 [0069] Example 5: Production of fine granules (2)

A 4.3% aqueous polyvinyl pyrrolidone (grade: K30,

manufacturer: BASF) solution (7.6 L) was added to and mixed with
7.3 L of the suspension obtained in Example 1 (grinding conditions
2). The mixed liquid was sprayed with a fluidized bed granulator

25 (model: SPIR-A-FLOW SFC-15, manufacturer: Freund
Corporation) onto a mixture of 250 g of croscarmeliose sodium
with 7250 g of D-mannitol to obtain granules. The granules were
subjected to particle size reduction with a screening mill (model:
COMIL, manufacturer: QUADRO) to produce fine granules.

30 [0070] Comparative Example 2: Production of fine granules

The 22B-methoxyoclean-12-ene-33,24(48)-diol bulk

drug that has a cumulative 50% particle diameter of 2.5 ym and
has been obtained by grinding with a jet mill in Comparative
Example 1 (25.0 mg), 8.75 mg of croscarmellose sodium, 2.5 mg

35 of hydroxypropylcellulose, and 83.75 mg of D-mannitol were mixed
together in a granulator (manufacturer: Fukae Kogyo Co., Ltd.,




di anmeter and the cunul ative 90% particle dianeter renai ned unchanged for
one nonth, indicating that secondary aggloneration did not occur. That is,
it was confirmed that grinding by the nethod proposed by the present
application can allow sodium5 |auryl sulff;ate in the suspension to suppress
secondary aggl oneration, whereby physicochem cally stable bul k drug
particles can be obtai ned. [0068] ExagPIe 4. Production of fine granules

(1) A 4. 3% Bpd”usHighrshiaad daqrallds-awwd) astng wet granulation was
hydr oxypr Opytaﬁ%@r'&@d 'Mf@%prbyﬁﬂ_fm m[Coégéumﬁ?éwf@steH efolloW@dSan Et su

Chem cal Co., Ltd.) solution to and mxéd with 7.3 L of

the suspensi 8RYiBBt: ai nBaei irl nﬁf‘édtid'( gWaﬁdlgf@%dWﬂtirbné SHLERGe '?ﬁ'&ed
liquid was Wat‘tdr@ra [ﬁAETQH\F@bI@ﬁQRgiﬁ@N ahidd|moeeler $RIRPAG FEPW

SFC- 15, 15 nuf acturer: Freund Corporation) onto a mxture of 250 g of
croscar &l | ot PEBEHGTAE BranB®Sy of D-mannitol to obtain granules. The

granul es wer gyb) ¢ rﬁgamuvéréxa%gléBﬁoﬂ@@dmafWn@bg:aam@gem ng mill
(model : atracture uce_fine anu 20 0069]
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granul es ve Production_ of fine g u es
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Ltd. speed m xer 'L wet granul ati on was
car ried out while sprayﬂ%@e 1‘@‘@tnﬂl’@tﬂn@u$ii$i3@651\@@t @rs Sﬂ@hl RS IRFaed ng.

The dried pr qt“ﬁ%o%%‘%ﬁp%ﬁ Qo\ggﬁéﬁt Sblighigl bblgﬁﬁ@“%ﬁ% W ﬁﬁlxt%B@\'

CORPORATI ON, 5to produ I'n ranul es. [0071]
Conpar ati ve Eﬁar@ @fscrcwwmli@ﬁe cﬁodil-lﬁé wt;fihlﬂ%%o g of “D-mannitol to
223- Met 1 Ul rdr K

codi um Pty SO PacLeGIepy” dVe) QAR e SRRty Fhrrels P,

wei ght rati oresfu@ipn Bc’lth 66}’ S@’Qﬁrﬁbﬁr éndb (Tngdgl :ofCAME bis pRYE WRcturgys :
suspensi on N@swi th a high-pressure honpbgeni zer
used in Exa%@p&yﬁ gré&d&!@hn@g@lﬁ% ed out under conditjons of a
treatment pr : Nameledraidodctiamst fike aranglk@snt of 40.
After the grinding, the pamKt mt L 1 kdrug
was neasured with the f ngsq{%é&%@t ??b%ﬂeg%gmeas [33 dl Rul@lée@ﬁg d
Exanpl e2b an® @aggf)mmazt &obef saipm laurylsuifate, and 4. 9 g of purified

water were dispersed at a weight ratio of 30 : 3 : 67 to prepare
7.3 L of a suspension. The suspension was subjected to wet
grinding with a high-pressure homogenizer used in Example 1.
The grinding was carried out under conditions of a treatment
30 pressure of 200 MPa and a number of times of treatment of 40.
After the grinding, the cumulative 50% particle diameter of the
bulk drug was measured with the particle size distribution
measuring device used in Example 1 and was found to be 1.0 um.
[0073] A 4.3% agueous low substituted
35 hydroxypropylcellulose (grade: LH-21, manufacturer: The
Shin-Etsu Chemical Co., Ltd.) solution (7.6 L) was added to and




The wet ground suspension as such was sprayed, w thout the addition of a
wat er sol uble polyner, onto a m xture of 250 g of croscarnell ose sodi um
with 7250 g of D-nmannitol to 20 obtain granul es. The granul es were
subjected to particle size reduction wibph a screening mll (nodel: COML,
manuf acturer: QUADRO to produce fine granules. [0072] Conparative Exanple
4. Production of fine %ranul es 22p- Met hoxyol ean- 12- ene- e&ﬁ quél% di ol
bul k drug 25Mixed 2wi) the. Mtk@F@ﬂngoélJﬁﬁﬁﬂélﬂrylsJ faixeghd!
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with a screemat@‘ migne OﬂﬁnﬁBEdCﬁl\AaLWGfﬁh fragtquiodr3 QU;&DR@ t'®@ PreRat® fine
ranul es. C@méa P [9%%; 0
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suspensi on was s t0 wet grinding wt ressure gsm zer
used i nlﬁxarnﬂeésmreT(her@O MPagndsa calnbed @fjtt”"[]ﬁae@ &’fﬁﬂﬁ”ﬂ?%ﬁ§ 0

A tor the grial i ardtaibely, A BT s00e nartiRe Blarhe R A dr ug
was neasur ekt hdrug peas i cheaslines dv\éthl boei eI uSiFRy GéstritiRRd in
%amn;ﬁu%ag?ﬂgggﬁrgﬁﬂgv@ ?nggélﬂ délfsn[d?e %a\gﬂg%ﬁnwlf%g@oi@ ale: 60001
added to and mi xed withAhe %P/ogrcﬂmwﬁ@USperl‘éa@ngqfhe Gﬁ*‘)@&? | i qﬁpb
Sbr Yol Uegllrit dhage Befy 8! apUrAKa) (MRS ictP 4 SANGFRS 1)
croscar el | cwass@ddem W)taﬂdzmd)(@d onviths the nagli gePune %lb‘i%ﬁfﬂlsl@ﬂanuﬂé@ The
(rodel - - com T oett BrUEE e, BB By Rpcs I ERHELt Medigrarti BEeeeatein 1!
Exanpl e 6: FSI@M-:F@@\M Sf—‘é:bllsmnanwaactw%"a@n@unﬁ Rpspenratipsse cmatps known
as mixture of 250 g of croscarmellose sodium with 7250 g of
25 D-mannitol to obtain granules. The granules were subjected to
particle size reduction with a screening mill (model: COMIL,
manufacturer: QUADRO) to produce fine granules,
[0075] Example 6; Production of tablets (1)
A 10% aqueous hypromellose (also known as
30 hydroxypropylmethylcellulose, tradename: TC-5R, manufacturer:
The Shin-Etsu Chemical Co., Ltd.) solution (225 mL) was added to
and mixed with 428.6 g of the suspension obtained in Example 1.
The mixed liquid was sprayed with a fluidized bed granulator
(model: Multiplex Granulator MP-01, manufacturer: POWREX
35 CORPORATION) onto a mixture of 540 g of lactose with 19.5 g of

croscarmellose sodium to- obtain granules.




30 hydroxypropyl net hyl cel | ul ose, tradename: TC-5R, manufacturer: The
Shin-Etsu Chemical Co., Ltd.) solution (225 nm.) was added to and m xed with
428.6 g of the suspension obtained in Exanple 1. The m xed |iquid was
sprayed with a fluidized bed granul ator oqnodel : Mul ti pl ex G anul ator MP-01,
manuf act urer: POAREX 35 CORPORATION) onto a mixture of 540 g of | actose

wth 19.5 g of croscarnellose sodjumto gbtain_granules
Croscar nel | ose sodi um ( Zorafcagmellpsg o‘?ocﬂ-‘ﬁht (%ﬁ ;Eﬂ cﬁf&dsﬁl |Q:| ef Jlight vere
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granul at or ( Exanpls & cpdyatianef ,'.")'-1 aanuf acturer: POAREX
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of the gpanutiee SHIRCERSS Chlerhichl o IARMES iSpRIBORAZL ey m&d%@dte@ and

m xed wth e mxture to aln granules for tab tlng E%ranulisfor
20 tabl et i ng@R@rraixebveth 286 g Qféﬁﬁﬁlésﬁﬁ-nSQO RBtaigeds kyaoPisr dduce

tabl ets of 81‘!’1\%";:11&@977@%6‘% SS) &%@d%kho% FuipdPt Sed 3yranulator

A 10% aqueous pronel | ose droxypr opyl met hy cel | ul ose,

tradename: T(reRel mMHfH@iQﬁeﬁfGZEJ'WSMn £y suTeReiireireto, PQWREX
sol uti on (2@ X?M@’fmw%ﬁd)ag?ﬁxmréeéfwdﬁ %@@n@a@ﬁztéhw:ﬁvq@eszg on_

obtained in e mxe iquid vvassrayed wth a fluidize
gr anul atPon er‘ii’ékSC@frﬁt@lOSG\/é@di%’ﬂetk) obEai0I GEsIUIRP- 01, manufacturer: POWREX
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The granul eghfomixture to obtain granules for tabletlng The granules for
20 tableting were tabletted at a pressure of 550 kg to 580 kg to
produce tablets of 8 mme.
[0077] Example 8: Production of tablets (3)
A 10% aqueous hypromellose (also known as
hydroxypropylmethylcellulose, tradename: TC-5R, manufacturer:
25 The Shin-Etsu Chemical Co., Ltd.) solution (225 mL) was added to
and mixed with 428.6 g of the suspension obtained in Example 1.
The mixed liquid was sprayed with a fluidized bed granulation drier
(model: Multiplex Granulator MP-01, manufacturer: POWREX
CORPORATION) onto a mixture of 540 g of crystalline cellulose
30 (Ceolus KG-802) with 19.5 g of croscarmellose sodium to obtain

granules.

Croscarmellose sodium (20 g) and 4 g of light
anhydrous silicic acid were added to 124.5 g of the granules,
Further, 1.5 g of magnesium stearate was added to and mixed with

35 the mixture to obtain granules for tableting. The granules for



22 tableting were tabletted at a pressure of 550 kg to 580 kg to produce
tablets of 8 Mrhp. [0078] Exanple 9: Measurenent of cunul ative 50% particle
di aneter of bulk drug particles 5The cumnul ative 50% particle di aneter of
bul k drug particles in the fine granul eg2in Exanples 4 and 5 and

Conpar ative Exanples 3 to 5 was neasured with a partlcle S|ze di stribution

nmeasuri ng device (manufacturer: N KKISO Co., Ltd 515%)(1 i{%[ﬁ)truc X100) .
The resul ts t@hdedRewware fablested ak adyessUERnef 'f%a’%o k@elQat er

sol ubl e polYy, dd@%bi@t@é@@hﬂ% 4 and 5, the bulk drug particles did not
cause aggl oneration. On the ot her hand it was confirmned tSh% for. the

wat er sol ubI@WlmEXamﬂ i%h Mesaremen el ERUmEVE 4o 454 | e

di anet er of é% é_)tgj‘lrkopbug( Bﬁué'gf_eir%%léﬁs clearly increased. 15 [00 [ 0080]
Exam sl e 10: ation Issolution test was carr for t he
fine graBul es of Exanpl eltBe gwamuiative 0% faitisle (ﬂ"afﬂﬁﬁ%r‘a% m Wanpl e
2. Each of t | n hdgoPhpaRgive
2213- et hoxy}g?r g{]lééllghgcﬁee %rbﬁ; €§ ﬁ%ﬂﬁpﬁégjlﬁu%ng\gs%agggr at% wei ghed
and a test viexaR@esed Butd pyas m%raﬁh ¥t he%tpar@ﬂ%dswge@&m% dd, at

a rotation Srh%%u?ifngoge(/m@ ugmaﬁtﬁgemerof I\PIKJF&P%U%'S R_Qtjysoﬂ‘rib%te@ 80
solution as a test 60 m 120 m n, and
180 min 23 Mireattuik A EP).of Td?%sliﬂslulﬂtiso@r%sﬁ@\“ﬁ? Whérétté@t 2sol Il %@ was
collected a%ﬁ’?ﬁ%éu'ﬂ%@%?m@ URitRr Afubid bRy ded iACERaffipiEster Of

0.2 pm i ve measureneh es wer e anal

hi gh- perforrﬁﬁféeﬁ,l thﬁl'@luﬂqﬁﬁb‘h’ﬂt @QF@@W Qlct mtucadsar agg! ?ﬁ%‘ﬂ@é séiakusho
Lt d., model heC kR Parid, q'tat@ra@ RBri BRAY UENAD Faf tiorwereh saple.

The results are shown |sso ufioh rate of 60 mn after the

start of theP@yssdn uused o Q%npﬁéaﬁiﬁ@elﬁtﬁaéﬁpq&e%alt@t icon tbe BaHIe 5
produced usifgide b #h dbigk UrddndaRcles was clearly increased.

15 [0079] [Table 2]

Tvpe of water Cumulative 50%
SOK,lpre polymer particle diameter
(um)
Fxample 4 Hypromeilose 0.9
Polyviny!
Example 5 pyrrolidone 0.9
Comparative
Example 3 Not added 13.9
Comparative L-HPC e
Example 4
Comparative Macrogol 6000 31.4
Example 5

[0080] Example 10: Dissolution test (2)

A dissolution test was carried out for the fine

granules of Example 5 and the fine granules of Comparative

20 Example 2. Each of the granules in an amount corresponding to
50 mg of the 22B-methoxyolean-12-ene-3[3,24(4B)-diol bulk drug

was accurately weighed, and a test was carried out by a dissolution

test method, second method, at a rotation speed of 100 rpm
using 900 mL of a 1% aqueous polysorbate 80 solution as a test

25 solution. After 15 min, 30 min, 60 min, 120 min, and 180 min



10 a hi gh-pressure honogeni zer was 4 tinmes higher than that of the
pharmaceutical preparation of Conparative Exanple 2 produced using the bul k
drug ground by a jet mll. [0081] Exanple 11: Dissolution test (3) A

di ssolution test was carried out for tablhets that 15 were produced in
Exanples 6 to 8 and cont ai ned the 223-net hoxyol ean-12-ene- 36, 24(4p)-di ol

bul k drug (25 ng The test was carried out by a g_éssol ution test nethod,
second et hoﬁomaﬁﬂﬁesiiﬁﬁth@(ﬁ) disgebetieneddi Mbaphnbe Rl AYWEBRI V8¢ a

rotation Spe@@'ir[%%egoggﬂ“v%@tﬁﬂté% Slﬁ?feg fepdsidhe) fl%%'rnaaQQﬁb?@ ﬁbr@f a 1%

aqueous pol yso | ution as est solution. Af terri mn, 15
mn, 30 nin, d@mgesd #f 0 s ttﬁegﬁt%meéﬁuﬁﬁ@%ltuiqrﬁﬁ €% h‘éfs"t”ﬁ‘é’ st

sol ution Waswégé' ehaf A s Highsserdobnandicane | thigmabeyrashp pore

di anet er of pmto ‘glve nment sa

[ u sanpl es vver_lﬁ nal yzed
by 25 hi §h- @ma@maﬁwer. cﬁh{m@dﬁmrﬁﬁiﬁgkagﬁs? 'eliéandmél@br &f- 184 ﬁrﬁﬁ ED
Sei sakusho L&Qterrﬁm@ﬁrssbﬁ]ﬂ&'ﬂ:ﬁ% Y2 e%%he:fé”ﬂ']'ﬂﬁe di ssolution rate for each

sanple. The results are shown in fhe tabl et s had

di ssol ution. [0082] Exanph@ I‘QQU't@raafle siB_WINplY 65i9-tdst TNA Qﬂé@@"&i@n r3tRy al
absorbabl 1 t yr igh) $agS aftEH € 2UGHE ofl A dIRIdIDEoAPER thElpkaimeReLRlal uat ed

for the fine granules o} anpl e fine granul es o ive
Exanpl e 2. m@n@rﬁtma@fcﬁmm@&a &Jprggiuaedrtb%@@v Pl CU%%Q!’%HG@@

Under Feg Stétrﬁghbgrfésédgg H?ﬁ‘é okl bsmﬁt%'ééth@fh%r' thaf) hEpLON the

correspondlng t ol ean-12-ene 4 ol were
taken with 1PhaImMaK ncat Drﬁﬂaéatlplﬁle(?él é@@ép@rfatp\f%o@@%rﬂlﬁ é B%@r&@ceeq hr,

hr, 24 4 hr h |ol ood was col | ected, and the
drug concentra?ﬁl fh? ﬁumdréam%;oun@‘agme g\n}?lh LC M5/ VS, The

resul ts are KHOWh] Example B1F&Nssolitiamsesy Ghlil es of Exanple 4 according to

t he present invention t n ative
Exanpl e 2, both the nax?&nuﬁgsﬁeméﬁé:@ﬁtcégﬁt lri}\"aattélq(;Q:nafrlhrr%:@ wﬁdw()gaa@;le@ogﬁ?ﬁe area
M

under t B8 tiwereurpeoduged g c @éfmleétlén t® b8oo@ln@AU€§’nWéF‘8 |n§|i‘%ased
L 19, gl oy vatspanol ! penk | Urigh e tingl 006
The test was carried out by a issolution test method, second
method (paddle method), specified in Japanese Pharmacopoeia at
a rotation speed of 50 rpm (rotation speed of paddie) using 900

20 mL of a 1% aqueous polysorbate 80 sclution as a test solution.
After 5 min, 10 min, 15 min, 30 min, and 60 min from the start of
dissolution, 5 mL of the test solution was collected and was filtered
by a membrane filter having a pore diameter of 0.2 um fo give
measurement samples. The samples were analyzed by

25 high-performance liquid chromatography {(manufacturer: Shimadzu
Seisakusho Ltd., model: LC-10ATvp) to determine dissolution rate
for each sample. The results are shown in Fig. 5. All the tablets
had good dissolution.

[0082] Example 12: Oral absorption test in dogs (1)

30 Oral absorbability in dogs (male beagie dogs, weight
about 11 kg) was evaluated for the fine granules of Example 4 and
the fine granules of Comparative Example 2. The test was carried
out by a crossover test using 10 dogs. Under Fed state, both the
pharmaceutical preparations in an amount corresponding to 50 mg

35 of 22B-methoxyolean-12-ene-3B, 24(4p)-diol were taken with 10
mL of water. After the elapse of predetermined times (1 hr, 2 hr,



Oral absorbability in dogs (nal e beagle dogs, weight about 11 kg) was

evaluated for the fine granules of Exanple 4 and the tablets of Exanple 6.

The test was carried out by a crossover test using 10 dogs. Under Fed

state, both the pharnmaceutical 15 preparations in an anmount correspondi ng

to 25 ng of 22[3-net hoxyol ean-12-ene-3p, 24(4p)-diol bul k dr ug wer e taken

with 10 nL of vvater After the el apse_of predetc[mned rrges 15 2 hr, 4
‘§ﬁ hen

hr, 6 hr, 8 firbr16 Rf, 8ahe 28 RF) angl dddMinsbend aae&o

concentrat i Oaru7@ déln@@ﬂtN&%www@l Wh fﬂnégswcw&]trmc mgymgsul t's ar e
shown in Fig . Both thefln%%ranuleso nple 4 and the t blesof

Exanpl e 6 had good oral HrRoreshisi eje pbowd T'Hi‘usF’gt he- pr &Xntt"envE i on

can inprove @F@mﬂb%p%fFSE%hﬁél)é of é’c?c%r@ﬁ’ﬁ@ot‘doi@npﬁe?se@‘mewﬁéntlon as
24(413)-di ol 7 which Is a slightly soluble drug, .in water a hg
;kra 8that the

sol ubi | i By tﬁ@mredom@mmh@ fanﬂ.@rfaméeémoﬁomaar%%\é%rﬁsmpﬁ
sanme tinme, cedk Pakirmerh mﬁr@@rc%r%eﬁﬂﬁﬁti@ﬁ nhysﬁb@act@masal apicakhki EVe&lUFI ng

t he production process, ereby nore honobgeneous partl a Gc/_gg 5) r oduced
and hi gh- quatiR€gr ghar Hﬁ)&%uﬁuréfﬁl %@ﬁﬁﬂa@@'@@%ﬂqéﬁloﬁe'@@ %@ vikés) W8Ee LAl VB

1. A COWDOSiHc‘PEE%HPﬁhéldé@{r@n thiag e ér‘?ilué’b%%&tﬂllaﬂ%és heieloide Ay

sur fact ant e conpositi according to claim1l, wherein'the sllghtly
sol ubl e druglmﬁf%lVW-i terpene derivative or a pharmaceutically acceptable

sal't the %q 3 ' §Bt 'm%laa%%tz@% testGhadud (oyherein the
sllghtlysolu edrugi s ne- / -diol or a

phar maceut i cal Iy accept a@f@ @‘&er«}a{éh%ﬂn dpgsl’lﬁ@fﬂﬁ bragle dadacyighty to
claiml1 or Zapyhens & ng%@wamségr E%rtskﬁé %ﬁ{@gfrahﬁle%oéf eXahagley hsapdate, a

sucrose fatty aci or po e co 05|t| on according to
claim 1 or Zheviabletswfiksemad .szbeatq@@wa@rcacrah@gogﬁa y a crossover

test using 10 dogs. Under Fed state, both the pharmaceutical
15 preparations in an amount corresponding to 25 mg of
22B-methoxyolean-12-ene-3B, 24(4B)-diol bulk drug were taken
with 10 mL of water. After the elapse of predetermined times (1
hr, 2 hr, 4 hr, 6 hr, 8 hr, 10 hr, and 24 hr), blood was collected,
and the drug concentration in blood was measured with LC-MS/MS.
20 The results are shown in Fig. 7. Both the fine
granules of Example 4 and the tablets of Example 6 had good oral
absorbability.
[0084] Thus, the present invention can improve the
dispersibility of 22B-methoxyolean-12-ene-38, 24(4B)-diol, which
25 is a slightly soluble drug, in water and the solubility thereof to
ensure a high level of oral absorbability and, at the same time, can
realize the persistence of physicochemical stability during the
production process, whereby more homogeneous particles can be
produced and high-quality pharmaceutical preparations can be
30 provided.




6. The conposition according to claim5, wherein the polymer conpound is a
wat er sol uble polyner. 7. The conposition according to claim6, wherein the
wat er sol ubl epol yneri spol yvi nyl pyrrol i doneor hypronellose. 8. The
conposition according to claim1l or 2, pherein the anmount of the
hydrophilic surfactant added is 10 to 400 ng per g of the triterpene
derivative. 9. The conposition accogSER 0 claimb5, wherein the anount of
t he pol yner conpound added is 30 to gﬁgber g of the triterpene
derivative. 26 10. The conposition according to claim3, wherein

2213- net hoxyol ean- 12- ene- 313, 24(43)-di ol , has a cunul ati ve 50% partic|e
di ameter of hot nore ﬂﬁéﬁmpgsﬂlﬁ%ﬁ@@pﬁﬁhﬁgﬁiﬁ@%‘ﬂ 9 lb? 1HYY gﬁ’éi er of
not nore than 3.8 kropgRiliclBgraewaasi tion according to claim3, wherein
22i 3- net hoxyol ean- 12- ene- 313, 24(413)-diol has a cunul ative 50% particle
di aneter of not nore than 1.0 kmand a cunul ative 90% particle dianeter of

not nore thap 2.0 km ThE2.coMnPORAESA hEEORHIPEH GONEI&i NG ONMPOoFhieirem adaor di ng
to any one of clajns 1 to 3, characterized q¥_co r|S|ng,d|6§erS|ng a
slightly sol ubl eStighlyansoiblgdr@pid | i'e <ur frALEERENEn 4CH¥PYERt 9hd & hen
grinding the di spapsiftalitidally AtEihtRAbRS SalerwEegeni zer. 13, A process

for producing a conposition a@%ording to claimb5, characterized by
conprising dispersing a slightly soluble drug and a hydrophilic surfactant

in a solvent3 grindi ngHehecdhppgltidPNavtditiaghitghcpiigssyr ewneregentizer, and
then further dissolving aﬁ}?ol ymer conpound jh_the ormg'enat 3 14. . The
process accordi nglaitli aseiuieor dmig whisr ei 42 BHBESNPYNPISASAIZiBNE dPug i s

223- met hoxyol eany g4 6NeH3Ber 246HARharkatically & diaptapredhitcdidrtoaccept abl e

salt thereof.

4, The composition according to claim 1 or 2, wherein the
hydrophilic surfactant is sodium laurylsulfate, a sucrose fatty
acid ester, or polysorbate.

5. The composition according to claim 1 or 2, which
further comprises a polymer compound.

6. The composition according to claim 5, wherein the
polymer compound is a water soluble polymer.

7. The composition according to claim 6, wherein the
water soluble polymer is polyvinyl pyrrolidone or
hyprometllose.

8. The composition according to claim 1 or 2, wherein the
amount of the hydrophilic surfactant added is 10 to 400 mg per g
of the triterpene derivative.

9. The composition according to claim 5, wherein the
amount of the polymer compound added is 30 to 800 mg per g of
the triterpene derivative.



15. A conposition conprising a slightly soluble drug and a hydrophilic
surfactant, the conposition being producible by a process according to any
one of clains 12 to 14.

26

10. The composition according to claim 3, wherein
22B-methoxyolean-12-ene-38,24(4B)-diol has a cumulative 50%
particle diameter of not more than 1.5 um and a cumulative 90%
particle diameter of not more than 3.0 pm.

11. The composition according to claim 3, wherein
22B-methoxyolean-12-ene-3pB,24(4B)-diol has a cumulative 50%
particle diameter of not more than 1.0 pm and a cumulative 90%
particle diameter of not more than 2.0 um.

12. A process for producing a composition according to
any one of claims 1 to 3, characterized by comprising dispersing
a slightly soluble drug and a hydrophilic surfactant in a solvent and
then grinding the dispersion with a high-pressure homogenizer.

13. A process for producing a composition according to
claim 5, characterized by comprising dispersing a slightly soluble
drug and a hydrophilic surfactant in a solvent, grinding the
dispersion with a high-pressure homogenizer, and then further
dissolving a polymer compound in the homogenate.

14, The process according to claim 12 or 13, wherein the
slightly soluble drug is 22B-methoxyolean-12-ene-3B, 24(4p)-diol
or a pharmaceutically acceptable salt thereof.

15. A composition comprising a slightly soluble drug and a
hydrophilic surfactant, the composition being producible by a
process according to any one of claims 12 to 14.



