1 s DESCRI PTI ON A conposition

comprising a crystall ographically stable, anor phous cephal osporin and
precesses for the preparation t her eof 5 Technical Field

This invention relates to an orally adm nistrable and powdery
conposition consisting essentially of a nunber of particles each
conprising a crystallographically stable and anor phous cephal osporin.
More specifically, this invention 6& a novel, orally
admi ni strabl e and powdery conp05|?|on onS|st|ng essentlally of

particles which ea uniformintern

particle and each %bCOHEFﬁﬂgﬁPHESO?PBﬁ§ﬁp%d%ﬁﬁgﬁ&&égéﬁFﬁPﬂ}SaE?Y %tgg&e'

anor phous and ter-soluq_e suhst ance of .
7-[(Z)-2-(2-an1?mﬁ¥ﬁ Qu§ QF%R OSpOrin an processes for the preparation

- 2- nethoxyinin_ggetaqédo] 3-[(2)-2-(4-nmet hylthiazol-5-yl) et henyl ]

- 3-cephem 4- car aci d pival oyl oxynet hyl ester, that is,
Cef di t oren pi voxi a generic nane), with a water- sol ubl e,

hi gh- ol eculPar %ﬁﬁﬁQ¥?éﬁ Eildyanpl e, a wat er - sol ubi lized derivative
of cellulose. This |nvent|on further relates to processes for the
preparati on of the novéliSpiRyeption reé&l’ﬁeﬁl*é‘f RRSPER bht agBAé s rabhdnid i on
as above-nenti oned Back%round Art, The cephem conpound
known under thPYERFY CoppAsition Coééﬂétﬂaﬂeﬁssﬁgt%ﬁ%lﬁoﬂ%o%n@PWWﬁ%rPfs

represented by the 25 followng formula (A)
particles each comprising a crystallographically stable and

amorphous cephalosporin. More specifically, this invention
10 relates to a novel, orally administrable and powdery
composition consisting essentially of particles which each
have a uniform internal texture within each particle and each
are formed from a homogeneous mixture of an amorphous and
water-soluble substance of 7-[(2)-2-(2-aminothiazol-4-yl)
15 -2-methoxyiminoacetamido]-3-[(Z)-2-(4-methylthiazol-5-yl)
ethenyl]-3-cephem-4-carboxylic acid pivaloyloxymethyl ester,
that is, Cefditoren pivoxil (a generic name), with a water-
soluble, high-molecular additive, for example, a water-
solubilized derivative of cellulose. This invention further
20 relates to processes for the preparation of the novel, orally
administrable and powdery composition as above-mentioned.
Background Art
The cephem compound known under the generic name
“Cefditoren” is the compound which is represented by the

25 following formula (A)



2 [err] 5 and which conmpound was at first naned as 7-[2-
methoxyi m no- 2- ( 2- am not hi azol - 4-yl ) acet am do] - 3-[ 2- ( 4-

metihyl t hi azol - 5-yl ) vi nyl ] -3-cephem 4-car boxylic acid (syn-isomer,
cis-isomer) (refer to Japanese Patent Publ i cati on Hei 3-64503
specification, United States Patent 10 No.4, 839,350 and European Pat ent
No. 0175610 specification). Cef di toren pival oyl oxynet hyl ester

is a pro-drug known und®ryt he generic nane "CBVﬁﬂﬁoren pivoxil" and is
t he conpound repr gﬁggt,e(gr&/\:yc@pm owi ng § or 18I g, [err]

Cefditoren pivoxil is knNwn Yn the na f N(-)-T6R
-7-[(2)-2-(2-am not hi azol - 4-yl ) - 2qnmet hoxyi ginpac )
-3-[(2)-2-(4-nethy|thiazoI-5-yI)ethq@yI] - 0OX0-P-t hra- 1-
azabi cycl o[ 4.2.0] oct-2-ene-2-carboxylic acid %%ﬁ%H

di et hyl pr opi onyl oxynet hyl ester” angH%s descri bed on page 317 of the
literature "Merck Index", the 12th Edition to be 25 a pale yellowcolored
powdery substance nelting at 127 ~129[err]C. Anpt her_ chem cal nane of
the conpoun fC@P&iV Fgﬁ GPEBRRRd was ' a% élfiﬁ jamed as 7-[2-

-2-(2-am not hi axzncé'thgk\}'i%'irzxég'fi Pgﬂﬁﬂggﬁfgc?ﬂﬂ%h yacetamido]-3-[2-(4-

methylthiazol-5-yl)vinyl]-3-cephem-4-carboxylic acid
(syn-isomer, cis-isomer) (refer to Japanese Patent
Publication Hei 3-64503 specification, United States Patent
10 No.4,839,350 and European Patent No.0175610 specification).
Cefditoren pivaloyloxymethyl ester is a pro-drug
known under the generic name "Cefditoren pivoxil*" and is the

compound represented by the following formula (B)
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Cefditoren pivoxil is also known in the name of "(-)-(6R,7R)
20 -7-[(Z)-2~(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]

~-3-[(2)-2-(4-methylthiazol-5-yl)ethenyl]~8-oxo-5-thia-1-

azabicyclo[4.2.0] oct-2-ene-2-carboxylic acid 2,2-

dimethylpropionyloxymethyl ester"” and is described on page

317 of the literature "Merck Index", the 12th Edition to be
25 apaleyellow-colored powdery substancemeltingat 127 ~129°C.

Another chemical name of the compound "Cefditoren pivoxil"

is 7-{(Z)-2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]



3 . -3-[(2)-2-(4-nethylthiazol -5-yl)ethenyl]-3-cephem 4-

carsboxylic acid pival oyl oxynet hyl ester. Cef di toren pivoxil
when orally adm nistered, can be wel | absorbed by the digestive
tracts, within which Cefditoren 5 pivoxil is hydrolyzed into Cefditoren.
It 4s known that Cefditoren is an anti®iotic substance possessing an
extrenely broad anti bacterial spectrumbut a lowtoxicity and
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stability under high-humdity conditions, but still it sho such
di sadvant age t h&f Very teéiﬂefllieélt%’t“%%f‘é]diqoé:bFQefB?eﬁ?%eutlﬁreatmen% and

prevention of diseases which are caused by gram-positive and
10 gram-negative bacteria. At present, Cefditoren pivoxil is
widely utilized as an orally administrable pro-drug for the
therapy.
We, the present inventors, had made investigations
with the intention of obtaining a highly pure product of
15 Cefditoren pivoxil, and as a result, we already succeeded
in obtaining Cefditoren pivoxil in the form of an
orthorhombic crystalline substance (at a purity of: 97 ~
98 %) of a melting point of 206 ~ 215.7 °C (with
decomposition), by adopting a certain particular process
20 (refer to International Open-Laying Publication No.
W098/12200 of PCT application No. PCT/JP97/03340, issued on
March 26, 1998). This orthorhombic crystalline substance
of Cefditoren pivoxil shows such advantages that it has a
high purity, a high thermal stability and a high storage-
25 stability under high-humidity conditions, but still it shows
such disadvantage that it itself is not so suitable for the

purpose of oral administrations due to its poor solubility



pur pose of oral admi nistrations due to its poor solubility

4 I n water. Di scl osure of Invention In general, for
such nedi ci nal conpounds which are sparingly soluble in water, it is
well known that the 5 solubility or the dissolution speed of the sparingly
water - sol ubl e conpounds in water can exert 4 great influence on the
absorption in vivo of said conpounds. Thus, nmany reports were
presented on how to ingrove the water-solubility of such nedi ci nal
conpoun?s whi chBr¥a%Baringly soluble in 10 water. One of the reported
proposals is a nmethod in which a .. nedicinal conpound sparingly sol uble
in water is conPipeiosure of Jnveptiomh phous substgﬁce, thgs togiﬁprove t he
solubility of the compound jin water.

It i.s known that an_anptphou
subst ance general |y haslT 98 s AWbiSuEy Bed LGPl nglpofgasc%ﬁﬁggeﬁéﬁd th
that of the corresponding crystal]ine substance. It is.therefore
expect abl e t hat SPRTiR@LHr$ALRpbR LI water ¢ dfsds weld %‘E?‘BE’Paﬁi‘é%ofg’{le
Cefditoren pivoxi| sparingly soluble .in water is converted (nto an
anor phous sibst 8atebikith ¢5 the d%ﬁSQ%qﬁkﬂﬂﬂsﬂﬁﬂduﬁﬁlFﬁf Fﬁa%éPghy there
may be afforded such 20 a water-sol uble and highly pure product of
Cef di toren pi vowFer-solyple ompouasignle Wtk A ??‘ﬁgti‘i ﬁﬁ?&' éﬁgﬁ‘t‘?’(}ce
efficacy to ~ a full extent. | . Ve have therefore further
prosecut ed diligenthe apsorption niesthaiqlomdiid, compemnds -sof Wes ¢ HBAY obl em

of converting the ‘o
reports were presented on how to improve the water-solubility

of such medicinal compounds which are sparingly soluble in
10 water. One of the reported proposals is a method in which a
medicinal compound sparingly soluble in water is converted
into an amorphous substance, thus to improve the solubility
of the compound in water. It is known that an amorphous
substance generally has a higher solubility in water, as
15 comparedwith that of the correspondingcrystalline substance.
It is therefore expectable that if the orthorhombic
crystalline substance of Cefditoren pivoxil sparingly soluble
in water is converted into an amorphous substance which is
of a higher solubility in water, there may be afforded such
20 a water-soluble and highly pure product of Cefditoren pivoxil
which is capable of exhibiting its therapeutic efficacy to
a full extent.
We have therefore further prosecuted diligently our
investigations in order to solve the problem of converting the
25 crystalline Cefditoren pivoxil into an amorphous substance
having a higher water-solubility. As a result, we have now

found that there can successfully be prepared an orally



25 crystalline Cefditoren pivoxil into an anorphous substance havi ng

a higher water-solubility. As a result, we have now found that there
can successfully be prepared an orally

5 adm ni strabl e, yell ow col ored powdery conposition consisting
essentially of such particles which each ha%e a uniform I nt er nal
texture or tissue within each particle and which each are fornmed from
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cel lul ose and an acid di ssglved therein, thereb f orm an, aci di c
aqueous soIutioﬁréoﬁ?EFﬁﬂnﬁrQ%¢%i?QWQﬂFneous[ﬂ%&%ﬁq? OFaghﬁaF@P;QBPHBIe
hi gh- nol ecul ar additive and, the, acid dj ssolved _therein, the , m%
adding to the rEshfibaren BLlvorilisubsighseshaBingidd §3686a§°28§a¥11 %
an inorganic base to neutralize said acidic aqueogus solution_to. a
neut r al or aRdsaphight thergahethad L iy ~ JUFS avvekedoSpLabilsi Nashng
Cefditoren pivoxil and said water-sol uble hjgh-nolecul ar addi tive
si nul t aneousl y FPdarahaE addidoiie s Mhen; BRediy M3gle AE sveh 4 eFPresrs ¥Rieh
operation, then washing the deposited recipitate with an aquequs
sol ution of thecCEpEises| 4bFeolving [§ SHYﬁBPiéépﬁrc%éﬁﬂ¥?Kﬁ£ HRP¥dd tRedn

washed precipitate, and .
acidic aqueous solution containing a water-soluble high-

of

10 molecular additive, for example, a water-solubilized
derivative of cellulose and an acid dissolved therein, thereby
to form an acidic aqueous solution containing Cefditoren
pivoxil, the water-soluble high-molecular additive and the
acid dissolved therein, then slowly adding to the resultant

15 acidic aqueous solution an aqueous solution of an inorganic
base to neutralize said acidic aqueous solution to a neutral
or a substantially neutral pH value, with co-precipitating
Cefditoren pivoxil and said water-soluble high-molecular
additive simultaneously from said aqueous solution during the

20 neutralization operation, then washing the deposited
precipitate with an aqueous solution of the water-soluble
high-molecular additive, drying the washed precipitate, and
recovering the resulting particulate product so dried. This
invention has been established on the basis of these findings

25 mentioned above.

Thus, according to a first aspect of this invention,

there is provided an orally administrable, yellow-colored



recovering the resulting particulate product so dried. This I nvention
has been established on the basis of these findings 25 nentioned above.

Thus, according to a first aspect of this invention, there is provided
an orally adm ni strable, yellow col ored _ _
6 - powdery conposition consisting essentially of solid particles

which each are formed of a honmpgeneous m xture of a crystall o-
e i tor en’ pi vaesa PoRBgRE L FO8 stbie iRy St A 6F s814apantis o
. : . . | ‘ Y
e P oS L mEl o Bolod MM S migppbih 8 FEa 1o-
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anor phous and Wﬁhﬁﬁésg%%fkﬁgfégl %u% tance of_CBLSh%oren%ﬁ%vo i1, namely
“[(2)-2-(2- L4 ¥ 3 HRERBRGP MRbSE CRE ei}qm) - 2: (a-
zegﬁi?tﬁigg I-5-(4)etheng#%-%;c phgn}A-caronx?ic a ig X TE? %% )
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additive which i,s .either such g 3har ceuticallgd 15 accept abl e,

wat er - sol ubi | i 2Ed-HeYy SRS PAr&Acler| GhaEacherized LRLRAL 1§31 yellow-

hydr oxypr opyl net hyl cel | ul ose, hydraoxypropyl -, met hyl _cel l ul ose

pht hal at e, hydr%ﬁfdﬂ%’pwwém’ lﬂ%éé’,slﬁépﬁﬁgnslstﬁzeﬁﬁap*éé%lémfathe solid

phar maceuti cal | aqc%ptable al kali metal salt or alkaline earth netal
e

salt of carbox &SePRGRoERIMBH ob3-hehomegenegus Bishare of (i) the

| yvi nyl rrolidone _or an alginic acid ester of pol ropyl ene gl ycol ,
Fﬁa¥ thg aéter}%ﬁﬂqmﬁ ographigally stable, amorphous aéﬁ %g%eéﬁgolubféxl

10 substance of Cefditoren pivoxil, namely 7-[(Z)-2-(2-
aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[(2)-2-(4-
methylthiazol-5-yl)ethenyl]-3-cephem-4-carboxylic acid
pivaloyloxymethyl ester, with (ii) the water-soluble high-
molecular additive which is either such a pharmaceutically

15 ~acceptable, water-solubilized derivative of cellulose as
chosen from hydroxypropylmethyl cellulose, hydroxypropyl-
methyl cellulose phthalate, hydroxypropyl cellulose, methyl
cellulose and a pharmaceutically acceptable alkali metal salt
or alkaline earth metal salt of carboxymethyl cellulose, or

20 pluran, carrageenan, polyvinylpyrrolidone or an alginic acid
ester of polypropylene glycol, that the water-soluble
high-molecular additive (ii) contained in the above-mentioned
solid particles is present in said particles in a proportion
of 0.5 %~ 5 % based on the weight of the Cefditoren pivoxil

25 substance, that said particles fuse at a temperature of 120 °C
or higher, but do not show any definite melting point, that

the amorphous substance of Cefditoren pivoxil (i) contained



hi gh-#ol ecul ar additive (ii) contained in the above-nentioned solid

pardicles is present in said particles in a proportion of 0.5 %~ 5 %
based on the weight of the Cefditoren pivoxil 25 substance, that said
particles fuse at a tenperature of 120[err] C or higher, but do not
show any definite nelting point, that he anor phous subst ance of
Cefditoren pivoxil (i) contained

7 in said particl.es t l,e oOf

diffraction in &%‘-“Pé? B%%g‘?lggf?%%ﬂéﬁpe{?ﬁ%hkaan% E%) q(sg]!}gt%e an alret iogl es

but hibits in_i, infe d ab ' d by.. :
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absorpti t nb f . ....1750 i
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the infra (REGRSBEBEALI BR ERCLEvei AP TH TS MEEee s dbst ance
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at a solubility of at least 4 ng/m _of Cefditoren I voxil at 37 [err]C
ARSFRSIen

and has a cryst a/P8gFBphi a8 COMRATedyikhcHhe sharm peakyqf

Cef di toren pivoxil substance does not . 15  involve crystallization %hen
stored at 40[ er BKhEbLERd4b¥pRRe oy phorhombic cxvifaldntns FoPsTRAEE Aty
condi tions. ) One preferred exanple of the pomdgry cQnposi tion
accordi ng to thEefpitprangpicorkl aki 3 WakreALMBRT i _E /o) gm in B&Feron
consisting essentially of particles each formed 20 of a honbgeneous
mxture of a crFetarpIRFRipR SPeFtsuap| and that the amorphous substance of

10 cCefditoren pivoxil (i) contained in said particles can be
dissolved in an acidified water containing hydrochloric acid
(pH 1.2) at a solubility of at least 4 mg/ml of Cefditoren
pivoxil at 37 °C and has a crystallographical stability such
that said amorphous Cefditoren pivoxil substance does not
15 involve crystallization when stored at 40 °C for 4 months in
a sealed container under dry conditions.
One preferred example of the powdery composition
according to the first aspect of this invention is such a
composition consisting essentially of particles each formed
20 of a homogeneous mixture of a crystallographically stable,
amorphous and water-soluble substance of Cefditoren pivoxil
with the water-soluble high-molecular additive which is
hydroxypropylmethyl cellulose, hydroxypropyl cellulosé,
methyl cellulose or polyvinylpyrrolidone, and which additive
25 as blended is present in a proportion of 1 % ~ 3 % based on
the weight of the Cefditoren pivoxil.

Further, in respect of the respective solid particles



anor phous and wat er - sol ubl e substance of Cefditoren pivoxil with the

wat er - sol ubl e hi gh-nol ecul ar additive which is hydr oxypr opyl net hyl
cell ul ose, hydroxypropyl cellul ose, met hyl cel | ul ose or

pol yvi nyl pyrrol i done, and which additive 25 as blended is present in a
proportion of 1 %~ 3 % based on the wdl ght of the Cefditoren pivoxil.

Further, in respect of the respective solid particles

8 whi ch ea of h e ] r

anor phous Cef di S'H“ore ﬁavén%%ewftokmeﬁeg&gggg Rgﬁag{aééﬁug Iﬂx{&e °$ ecu ar
addi tive and which are pr I n the ositi di.ng to
the first aspect angr Hhﬁmgg %togﬁn plg ﬂvi ﬁé‘\?g BB n%%%’l:ve%&%ﬁ%g?

pol arizing mcro e of 4 n tions_or under el ect

ni croscope, the™ ‘{?ﬁoc %%Jttéi’teufa@g ?”I‘tlf: sﬁﬁeﬁrgﬁ?ﬂtswaﬂl%afﬁ"f‘%?%vs, and
we have found t hat .the surface of article a_sinpl e and

uni f orm te)&qg}pgsd;ltonsgﬁgora\énga% FEH S4iRP c’éﬁb? Ji’ché"B:éT?d’ent
10 and separate grains of either Cefditoren pivoxjl,

hi gh- nol ecul 5 3FliNA%Fe MO CRESTYPAacBPEFT edc Ob%]FHJc‘F% mlcrOSCOPe of 409
the powdery conposition according to the first ect of this

i nvention, the \thé‘rlfs‘t‘}laﬁﬁpé‘shPﬁhu%?’écﬁﬂ g,lectronayaa;:{ YEORRI CHhE SwFage

m xed with the anor phous Cef ditoren pivoxil, and which is the

wat er - sol ubi | i z&f*E&HEuPEskissue ‘-‘tfelsr"\?-ét'?’?%éd Rﬂ’rtp‘}q.}l%"r a@Qr‘f’%g‘éfé‘F%r’f-ound
pol yvi nyl pyrrol i done or an arginic acid ester of polypropyl en%ég ycol ,

may be of a thgtadde ﬁ&lrééf:evxﬁifcﬁaﬁgua?ﬁ}l‘?%etﬂ%ﬂ & R RHG ARt &

t he
texture or tissue. We cannot find any presence of independent

10 and separate grains of either Cefditoren pivoxil or the
high-molecular additive in the surface of each particle.
In the powdery composition according to the first
aspect of this invention, the water-soluble high-molecular
additive which is to be mixed with the amorphous Cefditoren
15 pivoxil, and which is the water-solubilized cellulose
derivatives, or pluran, carrageenan, polyvinylpyrrolidone or
an arginic acid ester of polypropylene glycol, may be of a
grade thereof which usually is used and incorporated in the
formulations of medicines as a binder or a suspending agent.
20 Among the water-soluble high-molecular additives to be usable
in the composition of the first aspect of this invention, the
water-solubilized derivatives of cellulose are particularly
preferred. Asthewater-solubilizedderivatives of cellulose,
there may be used hydroxypropylmethyl cellulose (abbreviated
25 as HPMC), hydroxypropylmethyl cellulose phthalate (abbreviated
as HPMCP) , hydroxypropyl cellulose (abbreviated as HPC), methyl

cellulose (abbreviated as MC), carboxymethyl cellulose



fornmul ati ons of nmedicines as a binder or a suspending agent. 20 Anong the

wat.er - sol ubl e hi gh-nol ecul ar additives to be usable I n the conposition
of the first aspect of this invention, the wat er - sol ubi | i zed
derivatives of cellulose are particularly preferred. As the

wat er - sol ubi i zed derivatives of cellul ose,? there may be used

hydr oxypr opyl met hyl cellul ose (abbreviated 25 as HPMO),

hydr oxypr opyl net hyl . cel | ul.ose phthal at bbrevi at g . MCR),,
hydr oxypr opyl c‘é#ﬁ%@e‘sa(lﬁ%bBFe%%Oégnbéh& efir‘é?‘%%j Swlumﬁ%ﬂ’_ﬁ oél)ehe use
(abbreviated as MJ), .carbox

ﬁ . cal ci ;Jm gﬁl %‘i’GFTFﬁf’B%R%%’}'RXCfL%%ﬁ?H%g%See SERME s BydroxyRroRyt of
HPMC) | . L1 ul.
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honbgeneous m xture whi ch constitutes the solid particles present in
the powdery conB&SfersRdof the first aspect of this invention, and
whi ch i s conposed of the anor phous Cefditoren piyoxil and the

wat er - sol ubl® hi gh- In nphe AMBAISRRAYS TEXHHE HHISEr t TORS bties the
wat er -sol ubl e high- 10 ol ecul ar additive to, be incorporated tt er%i.n y
be in a range soligdfpartickes pregendy s &hePpWierLCPRRgRIbEon of, theTerflceq
on t he weight of Cefditoren pivoxil. . ) Furt her, V\g have
tried to measur @speetneft this pbavention, @nd phich ii¢ GoMPPSESs Ofr EBEnt i n
the conposition of the first 15 aspect of this _invention, bé pl aci ng the
particles in a meprphgus CefgbtoreneRtiR¥hy aphdilg yatexssRlupds L19E have
found that these solid particles fuse at 120 ~ 150[err]C with _ .
deconposi ti on, molecular additive, the proportion of the water-soluble high-
10 molecular additive to be incorporated thereinmay be in a range
of 0.5 $ ~ 5 %, preferably in a range of 1 % ~ 3 % based on
the weight of Cefditoren pivoxil.
Further, we have tried to measure the melting point
of the solid particles present in the composition of the first
15 aspect of this invention, by placing the particles in a melting
point-measuring apparatus. As a result, we have found that
these solid particles fuse at 120 ~ 150 °C with decomposition,
but do not show any one definite melting point.
We have further carried out the measurement of powder
20 X-ray diffraction of the solid particles present in the
composition of the first aspect of this invention, by placing
the particles in a X-ray powder diffraction apparatus (Rigaku
Denki K. K. : Geigerflex 2027). Upon analysis of the pattern
of the resulting X-ray diffraction chart of said X-ray powder
25 diffraction, it is shown that no peak is appearing in the angle

of diffraction, indicating that the Cefditoren pivoxil

substance existing in said solid particles is amorphous in



but de not show any one definite nmelting point. W have
further carried out the neasurenent of powder 20 X-ray diffraction of the
soljd particles present in the conposition of the first aspect of this
i nvention, by placing the particles in a X-ray powder diffraction
appar atus (Ri gaku Denki K. K. : GCeigeribPex 2027). Upon analysis of the
pattern of the resulting X-ray diffraction chart of said X-ray powder
25 diffraction, i s shown that no peak is appearing in the angle of
diffraction, i nd’f%élﬁeng that the Cefditoren pivoxil subst ance exi sting
in said solid particl ESWJ S, anor

hQus _i g
10 nat ur e. have %ﬁ‘ ECHF TRL PP MR TR R E SRR of
infrared a ti.on s rumof eso eset |nthe
conposition of t Prt§t°na§ EEt Ig| Pﬁl% f“n?@#ﬂ‘g ",“r% c %igﬁ '% &%l d
particles with an anount, of potassi.um brom . conpre SI ng t
resul tant m xt ur‘ié’mtﬁ?sﬂ&l%o@t Pg ttﬂ?}éﬁsré‘r?easﬁﬁﬂt of thtlﬁer’rng Fﬁ@’tkﬁé mixing
resulting pellet into_gn i nfrared absorption ectronefer.. In the
spectrum chart (s SGde RéFLiches Wlthl ARr %’l“%’éln%b% rRRT33S SR REQMAAR t he
Cefditoren pivoxil 10 ,substance present in said powder exhibits at a wave
nunber of TAIPTEHtdNg] thR BBt AN oRiFEaEeW? cPr?%lseté&l?sFﬁﬁtsraoﬂ‘er and
br oader than such a sharp absorption peak that the orthorhonbic .
crystal line subdthefcBlafingrdiq 6?§H1glr%>ﬂqllél3h%?‘t’ s”ma%ngrﬂé% absorm&,%aer

of 1750 cnferr] in its infrared absorption spectrum have
al so made a neafReSTERRESLIpontRrthe rEgectrum diITafrrta(?thU@n O@Fatlﬁédpr§\l)?ousl y

stored solid particles present
infrared absorption spectrum of the Cefditoren pivoxil

10 substance present in said powder exhibits at a wave number
of 1750 cm™ an absorption peak which is substantially broader
than such a sharp absorption peak that the orthorhombic
crystalline substance of Cefditoren pivoxil exhibits at a wave
number of 1750 cm™ in its infrared absorption spectrum.

15 We have also made a measurement of powder X-ray
diffraction of the previously stored solid particles present
in the composition of the first aspect of this invention, by
placing and storing said solid particles in a sealed container
under a dry air atmosphere at 40 °C for 4 months, followed by

20 measuriﬁg the powder X-ray diffraction of the stored particles
in the powder X-ray diffraction apparatus used as above.
Analysis of the pattern of the resulting powder X-ray
diffraction chart did not indicate any peak in the angle of
diffraction in the chart. Thus, it is demonstrated that the

25 Cefditoren pivoxil present in the particles stored as above
has remained in the amorphous state and that it is

crystallographically stable and can maintain the amorphous



in the conposition of the first aspect of this invention, by pl aci ng
and.storing said solid particles in a seal ed contai ner under a dry air
at nosphere at 40 [err]C for 4 nonths, followed by 20 nmeasuring the powder
X-ray diffraction of the stored particles in the powder X-ray

di fferacti on apparatus used as above. Ahdl| ysis of the pattern of the
resulti ng powder X-ray diffraction chart did not indicate any peak in
t he angl e of iffractign ip the chart,.. Thus, it i enonst r at { hat
the "28 °cot di t AL HEVER 1 e bhh At et R T £t 4 ToPPR e i
has renai ned in the anorphous st at

nd that it is.. . . .
crystal | ographical |y stafi BX&Rd"E a%ai"ﬂttg]%cf’ﬂgoﬁﬁﬁ?“?)ﬂ&fsthls invention,
state even after the stora ereqf for_a | on riod of tine, .
W presune that'qutWﬁ§?ﬁﬂﬁ§i§q%eb 18P‘Pﬁﬂ§cPiégng§6ﬁFlve co-gxEstent 1n

wat er - sol ubl e hi gh-nol ecul ar _addi tive co-existent, in, adm xture with
the Cefditoren FYEIUTHVERE Lot iC&fﬁ‘&FﬂraneElV"‘Sllc‘a{htﬁ‘ﬁs%g%‘iaﬁl{}h’é’@i%
capabl e of inhibiting the nol ecul es of Cefditoren pivoxil from

under goi ng t Rei r°&} RASAGSS a functigp; gapable of inhibityhg g MPIRGHles es
present in the conmposition of this, I nventi on have an averaqf particle
di aneter wit hi n ¥héskhigoreropiypxgls fram, pndergpppg tpeir crystalli-

The solid particles present in the conmposition of this i nvention were
tested for the rEdst®enent of their water- solubility as shown in
Test Exanple given hereinafter. It was t hus, found that the anorphous
Cef di toren pivoxi| cont &hgetPlibrarfhiched pyasend B3 thecamamitegmoffhis

acidified water of pH 1.2 ) ) . _
invention have an average particle diameter within the range

10 of 0.5 4 ~ 100 Au.
The solid particles present in the composition of this

invention were tested for the measurement of their water-
solubility as shown in Test Example given hereinafter. It was
thus found that the amorphous Cefditoren pivoxil contained

15 1in said particles was soluble in an acidified water of pH 1.2
containing about 0.1 N hydrochloric acid (corresponding to the
artificial gastric juice specified in Japanese Pharmacopedia)
and had a solubility of at least 4 mg/ml in the acidified water
at 37 °C.

20 Furthermore, we have proceeded our further
investigation. Thus, when we carry out, for the purpose of
producing the particles of the powdery composition of the first
aspect invention, the process which comprises the steps of
completely dissolving a crystalline Cefditoren pivoxil in an

25 acidic aqueous solution containing and having dissolved
therein a water-soluble high- molecular additive and an acid,

thereby to prepare an acidic aqueous solution containing



contai ning about 0.1 N hydrochloric acid (corresponding to the

artificial gastric juice specified in Japanese Pharnmacopedi a) and had
a solubility of at least 4 ng/m in the acidified water at 37 [err]C.

20 Furt hernore, we have proceeded our further i nvestigation
Thus, when we carry out, for the purpose ofl2 produci ng the particles of
the powdery conposition of the first aspect invention, the process

whi ch [ . f . | ly dj |.Vi 51,0

i SO oS LUSRLSRR Sl OMELLELY i R Sokane,
di | ved t her e, -sol.uhl.e.hi gh: I I it ]

g ssolved | LOSLEL Do g se ol gty IRLREULAE, 901116, A0

12 Cefditoren pivoxil, the ter- sol ubl h- mol ecul_ar

hj
additive and t h&odirasnltingard &Ctar?é%eéﬂ%s‘?ﬁ%‘“rﬁ BRRF ERIFST2L 2AUCPES | he
resul ting acidic aqueous sol ytion sQ prepared an agueou . sol ution.af :
an inorgani c baSelutRep&fyaR dNREGRPAFCASMENSES g°9§¢%ﬁﬁh&ﬂ%ﬁ§%ﬁﬁ%ﬁbﬁ to
a neutral pH value or a substantially %Qeutral H val ue ballmgi.nq,l
during the neut RARESEEI BRLULION GhR At RYHE L BefRif (G IE AL GiTUPRTE Y HE LY
first-nentioned wat er - sol ubl e_ hi gh-nol ecu] ar additive ta .
co-preci pitate neutrailnpHt¥ateas §1IeeHSai PEHEINE REWGTE LA,
separating 10 and then washing the deposited precipitate with an aqueous
sol uti on of theoberatindnt FofditarantRivapihmnd Hiph Lirst-nentaoned
addi ti ve and subsequently drying the washed . precipitate, we have now
found that the wRtessgPdubieckighchplecular additive to co-precipitate

simultaneously from said agueous acidic solution, separating
10 and then washing the deposited precipitate with an aqueous
solution of the fiist—mentioned a water-soluble high-
molecular additive and subsequently drying the washed
precipitate, we have now found that the aforesaid process can
be carried out in such one modified manner that the first
15 mentioned water-soluble high-molecular additive, which was
contained in said acidic aqueous solution of the water-soluble
high-molecular additive and the acid to be employed for the
dissolution of Cefditoren pivoxil, and which is to be contained
in the washing aqueous solution of the high-molecular additive
20 for washing the deposited precipitate, is replaced by such
a second, water-soluble high-molecular additive which is made
of a compound different from said first-mentioned high-
molecular additive, when it is intended to prepare a washing
aqueoussoluthnlofthewater—solublehigh-molecularadditive
25 which is to be employed in the step of washing said deposited
precipitate therewith, and thereby at least a portion of the

second, water-soluble high-molecular additive present in so



be carried out in such one nodified manner that the first 15 nentioned
wat er - sol ubl e hi gh-nol ecul ar additive, which was contained in said

aci di ¢ aqueous solution of the water-soluble hi gh- nol ecul ar additive
and the acid to be enpl oyed for the di ssolution of Cefditoren pivoxil,
and .which is to be contai ned in the waghi ng aqueous sol ution of the

hi gh- nol ecul ar addi ti ve for washing the deposited preci pi tat e, Is

repl aced by such cond wat er - sol ubl e_hi gh- nol ecul ar ve which
i s made B g‘edﬁq?%%fé%ta%e&%ssaPéluFF?gto ﬁﬁ‘éan ag#ltl"e
nmol ecul ar add| t| ve when it is intended to prepare a washing agqueous
sol ution of the %t%‘%plﬁiﬂ%lférhlt@ﬁ REPEESRAR HaBPLRGeSteR lWpr“I’%d t% be
enpl oyed in the step of washing said deposited precipitate_therewth,
and t hereby at I%@%SfeﬁlbéﬂFPd'rh%ﬁuFﬁéce of theFrREiRdatie partprées during

hi gh-nol ecul ar addjtive present in so

13 pr epar éRkth¥arBdRENgEeRuedishas| inithieloPeeRt amdidakdavhey said:

as enployed for the aforesaid washing step is allowed to transfer
into the surPacavashitie spepcipi cardupbed ivitds sqid pgueous sghnbioRgH ride
step. It has further been found that, when said 5 washing step is
conducted with ﬁqumosl@ldu@ddhtwet hkollowed bycepuduehingridie steps
additive, followed by conducting the steps of recovering and drying

t he precipitate qamecoveriof andcdrying thehpregipitethapertontes el whhehei n
t he second, water-soluble hi gh- nol ecul ar additive as transferred from
the washi ng 10 theygsofiscsdiane condapheyethére saitderashong, stagsr-tsedidlean
be af forded such dried precipitate particles wherein the surface

| ayer of each ofhiggi-thodeicud apapdiddtéveagscbransfedréd fromethe washing

10 aqueous solution employed in said washing step, there can be
afforded such dried precipitate particles wherein the surface
layer of each of said solid particles as collected is formed
from a homogeneous mixture of the amorphous Cefditoren pivoxil
with the first, water-soluble high-molecular additive and the

15 second, water-soluble high-molecular additive, but wherein
the central portion or core portion of each of the solid
particles lying under the surface layer of the solid particles
is formed from a homogeneous mixture of the amorphous
Cefditoren pivoxil with the first, water-soluble high-

20 molecular additive.

According to a second aspect of this invention,
therefore, there is provided an orally administrable, yellow-
colored powdery composition consisting essentially of
particles which each substantially comprise mixtures of a

25 crystallographically stable, amorphous and water-soluble
substance of Cefditoren pivoxil with water-soluble high-

molecular additive or additives, and which particles have a



from a honogeneous m xture of the anorphous Cefditoren pivoxil W th
the first, water-soluble high-nolecular additive and the 15 second,

wat er - sol ubl e hi gh-nol ecul ar additive, but wherein the central portion
or core portion of each of the solid particles |lying under the surface
| ayer of the solid particles is formed4roma honpgeneous m xture of

t he anor phous Cefditoren pivoxil with the first, water-sol uble high-
20 nol ecul ar addi.tive. . According to a i LBjs
Cvention - GPREPERorE e K T EAn o g Br TS TR SRERLSPEiRON

ello col,ored powder osition,consjsting essent.iall f,
%artigTes mhicthaEHaguBQ?a%?f§$$?cl #ﬁﬁqsﬁ?W#%&inééygﬂs%;fo%SC%n%lSts
crystal |l ographically stable, anprphous. and ter-sol ybl e, : f
CL i for on prvosrFehE LA of 0B A i e SocH ShfstdntinLiy PPiBL 8T Ao
additives, and which particles have a .

14 uni f or m¢ %h%%&ﬁ%ﬁ;?éﬂﬂuFngF¥K§Fa%%ﬁ%F?EH%q?}%¥ shiblget aPPTRROUS
in that the yell ow col ored powdery conposition consists . e sentia&ly of
the particles easd ?95§Faﬁ?£‘aﬂ? s e RN o2 Cefd;“%ﬂ%&%rpewé’fx i) PAELY

crystal l ographically stable, amorphous. 5 and water-saol ubl e subst, ncie of
Cef ditoren pi VO)’(H[,(Zhap{ew-amlnothlazol-4-yl)—2-methoxy1mlnoacetam1 o]-

7-[(2)-2-(2-am not hi azol - 4-yl ) -2- et hoxyi m noacet am _do]_ - '

3-[(2) - 2- (4- net ﬁyl[t(ﬁi)aioﬂsm?lz»lﬂéﬁa}éh%? D ebRtAeny11-3-cephsBnt i ¢ acid
pi val oyl oxynethyl ester, with (iji) a first, wat er - spl ubl e, . _
hi gh- ol ecul ar ga@beryéighaeid inivakaydoxymathyloesiepnaf HeR eith e @ Fyrsts

acceptabl e, water-solubilized derivative of cellul ose as Qh(ﬁsen frgm
hydr oxypr opy! mawlqyprcgpngba;gel}igh—molecular additive which is either suc

10 a pharmaceutically acceptable, water-solubilized derivative
of cellulose as chosen from hydroxypropylmethyl cellulose,
hydroxypropylmethyl cellulose phthalate, hydroxypropyl
cellulose, methyl cellulose and a pharmaceutically acceptable
alkalimetal salt or alkaline earthmetal salt of carboxymethyl

15 cellulose, or pluran, carrageenan, polyvinylpyrrolidone or
an alginic acid ester of polypropylene glycol, that thecentral
portion or core portion of the respective particles which is
lying under the surface layer of said respective particles
is formed only from a homogeneous mixture of (i) the amorphous

20 substance of Cefditoren pivoxil with (ii) the above-mentioned
first, water-soluble high-molecular additive, but the surface
layer of said particles is formed from a homogeneous mixture
of (i) the amorphous substance of Cefditoren pivoxil with (1i)
the first, water-soluble high-molecular additive and alsowith

25 (iii) such a second, water-soluble high-molecular additive
which is additionally incorporated and which second additive

is made of a substance different from the above-mentioned first,



hydr oxypr opyl net hyl cel |l ul ose phthal ate, hydroxypropyl cel | ul ose,
nmethyl cellul ose and a pharnaceutically acceptabl e al kali netal salt
or -alkaline earth nmetal salt of carboxynethyl 15 cellulose, or pluran,
carrageenan, polyvinyl pyrrolidone or an alginic acid ester of

pol ypropyl ene gl ycol, that the central 1dortion or core portion of the
respective particles which is | yi ng under the surface |ayer of said

{he anor phous.  S0° Sabotanks APOTERPRIILLY MRALCEEARH, Toth iR Shel!)
Surtace | TayERUER AT T PR G SR ok San MR R LSRG aviBa Mltere
first, water-sofdtfes iLERcarrEust SF e HT B ians wiet Pheopgri) "such
ncor por at od and® SRt chobERB MR i A ddBiye o s lsstedndzon™™
11T L SRR EOARIMORE 0t ovsrsmnecpua: chese.
curtace |ayer oRSFREE SEIERAPES e SR R T done iR Pos piops 575,
CefTurose: nya BAEBFGHSHO B HPBLa i ar S Y EL STUMTRE cona,
POl LBy o LSRE: b0 Pt e 4t a4 5L 4P Spgesent. in
Thom oo o o 2dtRal Bubbartifin ohihem o' 0.5 & ~ 5”4 Sadea B Bhe welgnt
10 of the Cefditoren éivoxil substance contained in said
particles, that said particles fuse at a temperature of 120 °C
or higher, but do not show any definite melting point, that
the amorphous substance of Cefditoren pivoxil (i) contained
in said particles does not show any peak of the angle of
15 diffraction in a powder X-ray diffractometry chart of said
particles but exhibits in its infrared absorption spectrum
(as measured by pelleted potassium bromide method) a
substantially broader peak of absorption at a wave number of
1750 cm™, as compared with the sharp peak of absorption
20 exhibited by the ortho-rhombic crystalline substance of
Cefditoren pivoxil at a wave number of 1750 cm™ in the infrared
absorption spectrum, and that the amorphous substance of
Cefditoren pivoxil (i) contained in said particles can be
dissolved in an acidified water containing hydrochloric acid
25 (pH 1.2) at a solubility of at least 4 mg/ml of Cefditoren

pivoxil at 37 °C and has a crystallographical stability such

that said amorphous Cefditoren pivoxil substance does not



10 of the Cefditoren pivoxil substance contained in said particles,
that said particles fuse at a tenperature of 120 C or higher, but do
not show any definite melting point, that t he anor phous substance of
Cefditoren pivoxil (i) contained in said particles does not show any
peak of the angle of 15 diffraction in a owder X-ray diffractonetry
chart of said particles but exhibits in its infrared absorption

20Ect a1y obBREBPROAEEES PIARER AR SR O BB Pt
, h f ab t on exhibited b
fﬂgegilho ?ﬁoﬁgFgaésggﬁgFPpﬁalgéﬁgﬁgﬁcﬁ Y cond’icy I Soren plvéx:l at a Y
nmb f 1750 ] Jnt f d trym. and
that the amor phous J&?%%@%Ere?%r'r%é%ﬁmw& sﬁé"rdpv@%’f‘yc%ﬁ?n%p%iamn
said particles can b sol ved n an aci di fled wat er contalnlng
hydr ochl ori ¢ acFScoﬁgln?pFP é? E\aa o cﬁ%ﬁﬁqqt%gcﬁ 1§ I0VEItpnngsnsugh a

Cefditoren ivoxil|l  at 37[err] C.and has a crystall ographical stability
such t it §§F‘H°§M§H§Hou LFH (e FeHtESRi POELLRR ﬁﬁ&%@%&wn of

16 i nvol ve _crystallization when stored at 40 [err]C for, 4 nonths in

a seal ed cont ai hBP BABELCHE SORRFitWrkng the composition. whichpisf dvieg
exanpl e of the powdery conposition according to the second aspect of
this invention P84 sﬁcﬁhﬁ susfaey ey i Oh, ththagiticlies cdst £armger frem ar
core portion of the particles constituting the conposition, which is

| yi ng undepo’t“ﬁée§ﬁ?\“§é@-’1té¥@r offthe @nerphiossesubs sanee RIJCeEgitaren

honbgeneous m xture of the anmorphous substance of Cefditoren
pivoxil with hydroxypropylmethyl cellulose, but the surface

10 layer of said particles is formed from a homogeneocus mixture
of the amorphous substance of Cefditoren pivoxil with
hydroxypropylmethyl cellulose and also with hydroxypropyl
cellulose or methyl cellulose,.

A second preferred example of the powdery composition

15 according to the second aspect of this invention is such a
composition, wherein the central portion or core portion of
the particles constituting the composition, which is lying
under the surface layer of the particles, is formed from a
homogeneous mixture of the amorphous substance of Cefditoren

20 pivoxil with hydroxypropylmethyl cellulose, but the surface
layer of said particles is formed from a homogeneous mixture
of the amorphous substance of Cefditoren pivoxil with
hydroxypropyl cellulose and also with hydroxypropylmethyl
cellulose or methyl cellulose.

25 A third preferred example of the powdery composition
according to the second aspect of this invention is such a

composition, wherein the central portion or core portion of



pi voxil w th hydroxypropyl met hyl cellul ose, but the surface 10 |[|ayer of
said particles is fornmed froma honbgeneous m xture of the anorphous
substance of Cefditoren pivoxil wth hydr oxypr opyl net hyl cel | ul ose and
al so with hydroxypropyl cel lul ose or nethyl cellul ose. A
second preferred exanple of the powdery compbsition 15 according to the
second aspect of this invention is such a conposition, wherein the

I [ . i s icles . B t.uting T
Eﬁ%&i‘i tES;nf i BAESBREL E0n®hiyind G MR E kY 28 WEpa,
' . ' f the. h f.
Getditoren 20 CBATEEROWPERERGR: bAYB otk | Tt IA e os%, TRARCEnETel Pac

| ayer of said particles is fornmed from a honpogeneous, nmj xture of the
anmor phous subst gﬁElBgSf‘e@B?di”t’f)trUe‘?? Sifvgg}‘? Ialwrtp%’ous suﬂ%?%?(?ﬁrfoﬁﬁl“'d&&PFﬁPose
and al so with hydroxypropyl nethyl el lul.ose or nethyl cellulose. .25
Athird preferr &VQ%éEﬁvgg%ﬂm¥ﬁéﬂp8ﬁ&%P§°§8nﬂﬁgiFi S“r?gcﬁc%QXQEIQ Fﬁlghe
second aspect of this inven%ion IS such a conBosktion, w@erein Bhe .
central por t3 Onpép:tég;gsr;&r PHRed£rom a homogeneous mixture of the amorphous

17 the particles constituting the conposition, which_is_lyin _
under the surfa§§b§£9§Fedﬂf?ﬁ%db%9¥?%Pé¥9xPi‘Wﬁ?h%ﬁt?Y%HFQIU1°§8H%H%6éﬁ80us
m xture of the anorphous substance of Cefdjtoren pi voxil w th methyl
cel | ul ose, but WREDSHYAEEEYPEYRYLBSLRRE: Fellplgeg i hdLnoXYPEPREd from a
honobgeneous m xture of the anorphous substance of Cefditoren pivoxil
with nethyl cel FElLé¥&o&fd al so wi th hydroxypropyl net hyl cellul ose or

hydr oxypr opyl

A fourth preferred example of the powdery composition
10 according to the second aspect of this invention is such a
composition, wherein the central portion or core portion of
the particles constituting the composition, which is lying
under the surface layer of the particles, is formed from a
homogeneous mixture of the amorphous substance of Cefditoren
15 pivoxil with polyvinylpyrrolidone, but the surface layer of
said particles is formed from a homogeneous mixture of the
amorphous substance of Cefditoren pivoxil with
polyvinylpyrrolidone and also with hydroxypropylmethyl
cellulose or hydroxypropyl cellulose or methyl cellulose.
20 The solid particles present in the composition of the
second aspect of this invention have physical and
physicochemical properties substantially the same as those
of the solid particles present in the composition according
to the first aspect of this invention.
25 Besides, the solid particles present in the
composition according to the second aspect of this invention

have been found to be such those that, when the surface of



cel | ul ose. A fourth preferred exanple of the powdery
conposition 10 according to the second aspect of this invention is such a

conposition, wherein the central portion or core portion of t he
particles constituting the conposition, which is lying under the
surface |layer of the particles, is fornmed f¥&m a honbgeneous m xture

of the anorphous substance of Cefditoren 15 pivoxil wth

pol yvi nyl pyrr ol n ut e surf, cg_l yer It

formed froma hgﬁg éa ous %lx ruef eOD Ve% undgr ?mt?ohaolﬁiszcis E%J@%%ok’% or
Cef di t oren pi voxi | gpérro I done_an

hyﬁ{orypropylnePﬁg?r an e%%ﬁF{h ﬁ@ln FBX§BF §?r€%??3F8%§~8Fmﬁ&Fh§Pd
cel l ul ose

t | t th t f

t he seconduﬁéﬁﬁ?’ofntﬁgajr n\:/%’%?r‘f%‘% ﬁg\%%ﬁen B en%og%%ss| ho?" ©
hysi coch ! bstantially t .

Solid part imcfgs RPLERELETLY St s B i %@&%W@Y sepatratﬁhggﬁftpéte of

aspect of t ntion. Besi the solid particles present
"n the onEBEIL T BRoA RSNy ROTIHE SOCERPTSRELY SIPTFALE ArAdAl 6

have been found bo be such those that, when the surface of

18 the paFBfcY¥akeqr é%%ﬁml%%%ﬂ%ﬁvﬁcF-BsEBEeSBFface
under an el ectron m croscope, said surface has a si npl e and uni form
i nternal textur BEEFRUESCHT pati$Re PhitPidbRanidcles. substantially contain
any independently separate grai ns of 5 Cefditaoren pivoxil, nor

i ndependent |y separ at e Bt RS e powdery I?Q“WéﬁlOMQﬂﬂr@Jm%ﬁorﬁﬂeegiFﬁF

additives in the surface . ) L .
aspect of this invention and the powdery composition according

10 tothesecond aspect of this inventionareorally administrable,
and they may be formulated in the form of tablets by blending
said composition with excipient(s), for example, starch or
talc, and/or binder(s), for example, gelatine or hydroxypropyl
cellulose, and a suitable additive agent, and then compressing

15 the resulting blend into tablets. Both of the powdery
compositions according to the first and second aspects of this
invention may also be forﬁulated in the form of powdery
preparations by blending such composition with a
pharmaceutically acceptable powdery carrier, for example,

20 starch or cellulose powder.

For a process for the preparation of the powdery
composition according to the first aspect of this invention,
there is provided, according to a third aspect of this
invention, a process for the preparation of a yellow-colored

25 powdery composition consisting essentially of particles which
each are formed of a homogeneous mixture of a

crystallographically stable, amorphous and water-soluble



texture or tissue of said particles. Bot h of the powdery
conposi tion according to the first aspect of this invention and the
powdery conposition according 10 to the second aspect of this invention
are orally adm nistrabl e, and they may be fornulated in the form of
tabl ets by bl endi ng sai d conmposition wi®h excipient(s), for exanple,
"starch or talc, and/or binder(s), for exanple, gelatine or

hydr oxypr opyl cel lul ose, and a_suitable, additive agent, h _
conpressing 15SYPREPEELPE| h'g’zg%?l‘deﬁl D bt afet" B?bﬁ%gcoe;} tsﬁgr&%%\tﬁdgl? b
conpositions according to the first and second aspects of this __.

i nvention may apgéeSBgPErﬁﬂﬁéFéHerna? R HF I RAT y%ave 3, PBAEPERY ons

by bl endi ng such conposition with a, har maceut i cal | cceptabl e, .

powdery carri er IatgrN@tahprere Z’Gt%ét"a?%ﬂgd’rarc (ﬁLﬂ 'oggaﬁ%ﬁggr }Qeé‘ in that

For a process for the preparation of the powd .conmposi tion accor.di ng
§ grehezBenp

ry.
to the first aspd€t PEPCEASSCPEREATEHNE Step ‘Tﬁé%llesqosl"p‘rn&/iad‘e 5 to
a third aspect of this_, i nvention, a process for the greg rgtion of a
yel | ow col ord CESStﬁé%déPyﬂBﬁﬁﬁ%§¥%?€EGESH§P§?P@&W£ﬁiLn ap ?Y g4 il es
whi ch each are formed of _a honpgeneous m xture of a,
crystal | ogr aphi d2-Erigpibiazoanbrphbud-Babhowy Hrineagjiamido]-3-[(2) -2~
19 substance of cefditoren pivoxil with a water-soluble high- |
mol ecul ar addi t i(¢emethylEhiaropal tyE) eshepyk] =3 1FfpRTN4 -carbaxldc, goi1d
texture within each particle, characterized in that t he process_ .
conprises a st eplyhlaydesynehbyaresrathoiRon®iacidic agngens| 9 WRAEBof

Cef di torenpivoxil, nanmely7-[ (2)-2- _ L
is containing a water-soluble high-molecular additive made

10 of either such a water-solubilized derivative of cellulose
as chosen from hydroxypropylmethyl cellulose,
hydroxypropylmethyl cellulose phthalate, hydroxypropyl
cellulose, methyl cellulose and a pharmaceutically acceptable
alkalimetal salt or alkaline earthmetal salt of carboxymethyl

15 cellulose, or pluran, carrageenan, polyvinylpyrrolidone or
an alginic acid ester of polypropylene glycol as dissolved
at a concentration of 0.05 % to 1 % (weight/weight basis),
and which acidic aqueous solution is containing also
hydrochloric acid, phosphoric acid, sulfuric acid, acetic acid,

20 propionic acid or butyric acid at a concentration of 0.1N ~
12N of the acid, so that the amount of Cefditoren pivoxil
dissolved in said acidic aqueous solution is in the range of
10 times to 130 times based on the whole weight of said
water-soluble high-molecular additive contained in said

25 acidic aqueous solution, and so that there is prepared an
acidic aqueous solution containing Cefditoren pivoxil, the

water-soluble high-molecular additive and the acid dissolved



(2-am.not hi azol - 4-yl ) -2-met hoxyi m noacet am do] -3-[(2)-2--
(4- et hyl t hi azol - 5-yl) et henyl ] - 3- cephem 4- carboxylic acid

pi val oyl oxynet hyl ester, in an acidi c agueous sol ution which is

contai ning a water-sol uble high-nol ecular additive nade 10 of either such
a water-solubilized derivative of cellul ose20 as chosen from

hydr oxypr opyl net hyl cel |l ul ose, hydr oxypr opyl met hyl cel |l ul ose

pht hal at e, hydr r apyl L.cellulose, ne | _cellulose and a Cas
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hydrochl oric acid,_ phosphoric acid, sulfuric acid, acetic_acid, 20
propi oni ¢ aci d SPOHBHRPT POXASE 1AM Ly HAALhFREPPRAL G OF SRE1MM OF POEAFSHUL he
acid, so that the anount of Cefditoren pivoxil . di ssolved in said .

aci di ¢ aqueotls SATRANGHE/s SERILKECF aly€Fpinationy Pr AR IFPAABS SHIE Yo ed
on the whol e weight of said wat er - sol ubl e hi gh-nol ecul ar, additive
contai ned in saiaf apmoniyamghydreritdes wdluedmtadRdngosehdtagbie gaieous
prepared an aci di c aqueous sol ution containing Cefditoren pivoxil, the
wat er - sol ubl e hiS§gH 08 @ltap AGEPEFIBUBACCE hED aki @r dpekyyf wifler stirring,

20 therein; a step of subsequently neutralizing the acidic

aqueous sol uti o@psbwWpEB pehe @meynidef Adresbasig ekl §ragpotassiupQampesnd

solution or solutions of sodiumor potassium hydroxide, . sodium or
pot assi um hydr ogén afaopdiat &ydspxidei ten be pddedstensaild acidic aqueous

10 solution being so adjusted that the resulting reaction
solution after the neutralization shows a pH value of 6.5 ~
7.1; and a step of continuing during the neutralization
reaction the stirring of the aqueous solution containing
Cefditoren pivoxil at a temperature of 10°C or below, to bring

15 about co-precipitation of Cefditoren pivoxil and the
water-soluble high-molecular additive simultaneously from
the aqueous solution; a step of collecting by filtration or
centrifugation, the so deposited precipitate from the
resulting neutralization reaction mixture; a step of washing

20 the collected precipitate with an aqueous solution of a
water-soluble high-molecular additive made of the same
substance as that of the first-mentioned water-soluble
high-molecular additive and containing said additive
dissolved in said solution at a concentration of 0.5 % ~ 10 %

25 (weight/ weight basis), while at least a portion of said
water-soluble high-molecular additive used here in the washing

aqueous solution is allowed during the washing operation to



5 ~carbonate, singly or in conbination, or an aqueous sol ution of

anmoni um hydroxi de, with nmaintaining said acidic aqueous sol ution at
a tenperature of 10 [err] C or bel ow under stirring, and with the
anount of the basic sodi um or potassi um conpound or ammoni um

hydr oxi de to be added to said acidic aqueodd 10 solution being so

adj usted that the resulting reaction solution after the neutralization

shows a pH valug of 6.5 .~ 7.1, and a step of continuing.during the
neutral i zation E}a“5$%5c§TTW1Eﬁﬁa‘ A § GO Re SR44&5GR g@lﬁ&?oﬁa°er’

cont ai nin f.ditaren pivoxil, at I erature of 10 [err] C or bel ow,
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wat er - sol ubl e hi gh- ecular additive sinultaneously fro t he aqueous
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deposited precipi-tate fromthe . resulting neutralization reaction
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solution of _a wat er - sol ubl e hi gh-nol ecyl ar additive nmade of the sane
subst ance as t HRANRASHHPT iGansifdipcdofedepAial l¥oPlinkhe partyedes negekul ar
additive and copntaining said additive ~ dissolved in said solution at a
concentration ofoinef of thghomoggnepys myrtnrged §rhepasysyalipgraphicalddst a
portion of said wat er - sol ubl e hi gh-nol ecul ar additive used here in the
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transfer fromthe washi ng aqueous solution of the water- _soluble
hi gh- nol ecul ar A% &3 henh@beyermeas ippegdhwater-soluble high-

molecular additive present in a proportionof 0.5 $~ 5 % based

10 on the weight of the Cefditoren pivoxil substance.

In practicing the process of the third aspect of this
invention, the acid present in the aqueous solution of the
water-soluble high-molecular additive and the acid to be used
for the dissolution of the crystalline Cefditoren pivoxil

15 substancemay preferably be hydrochloric acid, phosphoric acid,
acetic acid or sulfuric acid. Particularly, hydrochloric
acid is preferred. The concentration of the acid in said
aqueous solution may be within a range of 0.1N ~ 12N, with
a range of 0.5N ~ 2.0N being particularly preferred.

20 The step of dissolving the crystalline Cefditoren
pivoxil substance in the acidic aqueous solution containing
said water-soluble high-molecular additive and acid may
preferably be carried out at a temperature of 10 °C or lower.
The dissolution of the crystalline Cefditoren pivoxil

25 substance may preferably be effected with taking a period of
time of 10 ~ 60 minutes therefor. By adopting these operation

conditions, it is necessary to make the Cefditoren pivoxil



parti-cles of said precipitate; and a step of then drying the washed
precipitate, to afford the yell ow col ored powdery 5 conposition

consisting essentially of the particles each formed of the
honobgeneous m xture of the crystall ographically st abl e, anor phous and
wat-er - sol ubl e substance of Cefditoren 22pivoxil with the

above- nenti oned wat er-sol ubl e hi gh- nol ecul ar additive present in a
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effected with taking a period,of time of 10 ~ 6Q mnutes therefor. By
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Cef di toren pivaoxi |l
subst ance di ssdlXBPXidfsadation, eHEeqyseBatagsiuRi brdepxige solutlon,

10 aqueous sodium hydrogen carbonate solution or aqueous -
potassium hydrogen carbonate solution. Aqueous ammonia is
particularly preferred. The concentration of the inorganic
base in the aqueous solution of the inorganic base may be in
a range of 0.1N ~ 14N, but the base concentration in a range

15 o0f0.5N~ 2.0Nis particularly preferred. Anaqueous solution
of one inorganic base may be used in combination with an agqueous
solution of another inorganic base. The addition of the
agueous solution of the inorganic base is preferably carried
out slowly, while maintaining the neutralization reaction

20 mixture at a temperature of 0 °C ~ 10 °C. The addition may
preferably be effected dropwise. The time to be taken for the
neutralization reaction may be 5 minutes ~ 24 hours and
preferably 5 minutes ~ 10 hours. During the neutralization
reaction, it is preferred that the amount of the inorganic

25 Dbase added is so controlled that the resulting reactionmixture
shows a pH value of 6.5 ~ 7.0 at the completion of the

neutralization. With the progress of the neutralization



wat er - sol ubl e hi gh-nol ecul ar additive and the acid. Next ,
there is effected the step of neutralizing the resul ti ng agueous
solution of the Cefditoren pivoxil, water- 5 sol ubl e hi gh--nol ecul ar
additive and acid, with an inorganic base. The aqueous sol ution of an
i nergani ¢ base used for this neutrali 2dtion step may preferably be an
agueous anmmoni um hydr oxi de sol uti on, nanely aqueous anmoni a, or

agueous. Sodi UM ... IV QI 6 0L (90, 9URUS: RO ASSLUMLLYG P e,

t
solution, 10 ‘aqueous sodiuﬁﬁ%?&%bgen carbonat e soﬁu 6N or agqueous
pot assi um hydr qgen carhon sol uti_on. uegus jagmo La s . . ticularly
preferred. The r@’gln%ce‘ﬁtar”aﬁ%édﬁt&fvet R&Si ﬁ%ﬁé&%ugc%o € g%E%ré%l?h%atg%{Iéous
solution of the_ jnargani c hase may be in a range of_ 0. ~ 14N, .hut
The base conceriPLTGHELY; S108 the 2gpepugniobilERef = gailh ind ap Fhe
preferred. An %ﬂéeou .solut'onl. of.on% %Qor ni ¢ base, §3¥ be .used in
conbi nati on wi tYFEAF Hqdb & SC11d BrafiBataFean RifSrgahat%dse. The
addi tion of _the ueous solution_of the inorganic base.is preferably
carried 3 oﬁoﬁoﬁﬁacﬁ,om e XRE Rt QifnFﬁﬁgﬂﬁgrﬁ%uPF‘é‘PF&ﬁt‘i’bWr tion 20
m xture at a tenperature qf %gg%rr]g ~ 10 [erriC, The addition may
preferably be &fF&HeP indgh-frdecpiar; gd8Lti¥Ren for the
neutralization reaction may be 5 mnutes ~ 24 hours and, . preferably 5
mnutes ~ 10 hours. DAFGRY the GRBRledicnae difte neutraligpbhonifegation,
preferred that the anount of the inorganic 25 base added is . so controlled

that the resul tihfg PFESAPLEAL R 3§ drhen Collerbgd HromH the sesyiténg ~ 7.0 at

the conpletion of the, . heutraljzation. Wth the progress of the
neutral i zati on Deutralization reaction mixture. The collégtion of the

10 precipitate may be effected by filtration, for example,
filtration under a reduced pressure, or by centrifugation,
in a conventional manner.

Next, the precipitate so collected is subjected to the
step of washing it at a temperature of 10 °C or below with an

15 agueous solution containing such a water-soluble high-
molecular additive which is of the same compound as the high-
molecular additive just co-precipitated and thus included in
said precipitate and which high-molecular additive is present
at a concentration of 0.5 % ~ 10 % (weight %) in said aqueous

20 solution. By this washing operation, the salts having
attached to the precipitate can be removed, and at least a
portion of the water-soluble high-molecular additive present
in the washing aqueous solution is allowed to transfer into
the surface of the precipitate particles from the washing

25 aqueous solution of the water-soluble high-molecular additive
during the washing operation. If a plain water were used for

the step of washing the precipitate, a portion of the



reaction, Cefditoren pivoxil and the water-sol uble high- mol ecul ar
additive are allowed to be co-precipitated simul taneously fromthe
aqueous solution, resulting in the : deposition of solid precipitate.
This precipitate is 5 conposed of a mixture of Cefditoren pivoxil with
t he wat er - sol ubl e hi gh-nol ecul ar addi £#éve. After the
conpletion of the neutralization reaction, the precipitate is then
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can be renoved, ¥ CERYse,the C°BBF8Foﬁfth?h%aE%fe$Q%%Pk%l%igh-
hi gh- ol ecul ar in the washi ng_aqueous solution is

addi ti,ve sent S
allowed to tra q%ﬁ%éﬁéitlY%én§ﬂF?aeétb?l?ﬁéhﬁPééi pagE1lpaply dioexs rom

t he washing 2 aqueous, sqQl ution of the water-sol ubl e high-nol ecul ar
addi tive cs}ai’ﬁ%é%ﬁ]é‘e\ﬁ/&m%ﬁ& 8pEr at$HP Yndes igahle RICsuCkedé used for

the step of washing the precipitate, a portion of the
lnappropriate in that the Cefditoren pivoxil component

10 contained therein can show some tendency to crystallize out.
The precipitate which has received the washing step
as above is then dried in a conventional way. The drying step
is preferably carried out at a temperature of 30 °C or lower
under a reduéed pressure. Thus, as the dried final product,
15 there can be afforded a powdery composition consisting
essentially of solid particles which each are formed of a
homogeneous mixture of a crystallographically stable,
amorphous and water-soluble substance of Cefditoren pivoxil
and the water-soluble high-molecular additive as mixed in a
20 proportion of 0.5 % ~ 5 % (weight %) of said additive, based
on the weight of the Cefditoren pivoxil substance.
Preferably, the process of the third aspect of this
invention may be effected by such a process comprising a step
of dissolving the orthorhombic crystalline substance of
25 Cefditoren pivoxil in an acidic aqueous solution which is
containing such a water-soluble high-molecular additive as

chosen from hydroxypropylmethyl cellulose, hydroxypropyl



24 - wat er - sol ubl e hi gh-nol ecul ar addi ti ve which has been incl uded

and contained in the precipitate could be washed away therefrom I n
such a possi ble case, the particles of the powder which coul d be
obtained after a drying of the precipitate so washed 5 wth the plain
water woul d be undesirable as the target praduct want ed, because the
content of the water-sol uble high- nol ecul ar additive in the

particles should be unsuitably lower. .  than the desirable, qne. Such
undesi rabl e proffitt4 %€ me“?ﬁ%aﬁ%?%&ﬁ%%ﬁﬁa%”ﬁ ?ﬁéﬁvﬂﬁé*E¥F5P§688Hep?%oxiI
conponent 10 contajned therein can show sone tendency to crystallize out.
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dried in a conventiopal .. The drying step is preferably carried
out at a tenper%?%%%)cﬁn%¥§%ﬁ€WrF€;3{°I%%%@Ous solufigdy 1§ FeRteéBipgedkin e.
Thus, as the drjed final product, 15 there can bhe afforded a powdery
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conposi ti on conBYSFPERLOTIc agidpy Phogrserds prgiganti 8| eQnGenERaEioh of
formed of a honbgeneous m xture, of a crystallographically stable,
amor phous and wWat 2N -ToluBNe0iuble adetd of STt driven aglapRt [of Cefdiferene
wat er - sol ubl e hi gh-nplecular additive as mxed in a 20 proportion of 0.5
% ~ 5 % (wei ghtPByopil dapgoduadtingaigasddic aquemns pelyeightisoin aheange
Cef ditoren pivoxil substance. ) Preferably, the process of the
third aspect of°fhl& times jtq, d}l ddimesybeedf pacthd Whotacwe kgl ocebssaid
conprising a step of dissolving the orthorhonbic crystalline substance
of 25 Cefdit ¥areHishinle high-aolecylaguadditivbuepphainedhinssaid
containing such a water-sol ubl e _high-nolecular additive as chosen from
hydr oxypr opy! medidi¢ dquiaise sodydienypedgdyso that there is prepared an

10 acidic aqueous solution containing Cefditoren pivoxil, the
water-soluble high-molecular additive and the acid dissolved
therein; a step of subsequently neutralizing the so prepared
acidic aqueous solution containing Cefditoren pivoxil, by
adding slowly thereto a 1N ~ 2N aqueous sodium hydroxide

15 solution or/and a 1N ~ 2N aqueous sodium hydrogen carbonate
solution, or by adding slowly thereto a 1N ~ 2N aqueous
ammonium hydroxide solution, with maintaining said acidic
aqueous solution at a temperature of 5 °C or below under
stirring, until said acidic aqueous solution is neutralized

20 to a pH value of 6.5 ~ 7.0; a step of continuing during the
neutralization reaction the stirring of the resulting
neutralization reaction mixture at a temperature of 5 °C or
below, to bring about co-precipitation of Cefditoren pivoxil
and the water-soluble high-molecular additive simultaneocusly

25 from said aqueous solution; a step of collecting the so
deposited precipitate from the resulting neutralization

reaction mixture; a step of washing the collected precipitate



25 : cel lul ose, nmethyl cellul ose and pol yvi nyl pyrrolidone as

di ssol ved at a concentration of 0.05 %to 1 % (wei ght/wei ght basi s)
and whi ch aci di c aqueous solution is containing al so hydrochl ori c
acid or phosphoric acid at a concentration of 5 0.5N ~ 2.0N of the acid,
so that the anmount of Cefditoren pi voxd | dissolved in said acidic
aqueous solution is in a range of 10 tines to 100 tines based on the

[ [ - i gh-nol I ddi.t | t ai ned
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deposi ted precigitate fromthe resulting neutralization reaction

mxture; a step BPTRRRM RPRHARSS IfcCaf ditodiepi pavexil with the above-

10 mentioned water-soluble high-molecular additive present in
a proportion of 1 $ ~ 3 % based on the weight of the Cefditoren
pivoxil substance.

For a process for the preparation of the powdery
composition of the second aspect of this invention, there is

15 provided, according to a fourth aspect of this invention, a
process for the preparation of a yellow-colored powdery
composition consisting essentially of particles which each
comprisendxturesofaicrystallographicallystable,amorphous
and water-soluble substance of Cefditoren pivoxil with

20 water-soluble high-molecular additive or additives, and which
particles have a uniform, internal texture within each
particle, characterized in that the process comprises a step
of dissolving an orthorhombic substance of Cefditoren pivoxil
in an acidic aqueous solution which is containing a first

25 water-soluble high-molecular additive made of either such a
water-solubilized derivative of cellulose as chosen from

hydroxy-propylmethyl cellulose, hydroxypropylmethyl



26 - wi th an aqueous sol ution of a water-sol uble high-nol ecul ar

addi ti ve made of the substance sanme as that of the first- ment i oned
wat er - sol ubl e hi gh-nol ecul ar additive and containing said additive
di ssolved in said solution at a 5 concentration of 0.5 %~ 10 %

(wei ght/wei ght basis); and a step of 2fhen dryi ng the washed
precipitate, to afford the yel | ow col ored powdery conposition

cone 21119 2oLl oy arthe pBALL L 25g5 ol SLTEL, O e fpmocncous

m xture of the phous “sulds oren piv

b - 10 i d - bl hi gh- | iti i
S orthon oL EL 20 BhaPhe Ol Iy 6o b ABHETA MY RRER ddle

i il bst . X F f th i f th
Donory o Al alkaline sarER TR EA e ghoLasporkRet Rkl e Tt
15 i ded, di t f th t .of thi i ti .. ]
orocess for i hdHdT SAFEATBPRaN ¢ O N BYEIOYdRaBA,PT a0 A1ginigiaqish

consi sting essentially of particles i ch, each. C rise mxtures of a
Covet ol | ogr Sp ik o S dpshei Ly oL S issat esdd piraiiaeR o
Cefditoren pivoxil with 20 water-sol uyble high-nolecular additive or

addi ti ves, and q/énpc\é\% ¥~ 1oh {pedobs /Wadghk Rad ¥k ﬁf‘si"ﬁ}:‘é‘?}hSFlfiéiﬁﬂ”@%S‘t hi n
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derivative of cellulose as chosen from i
at a concentrationof 0.1N~ 12N of the acid, so that the amount

10 of Cefditoren pivoxil dissolved in said acidic aqueous
solution is in a range of 10 times to 130 times based on the
whole weight of said first water-soluble high-molecular
additive con;ained in said acidic agqueous solution, and so
that there is prepared an acidic aqueous solution containing

15 Cefditoren pivoxil, the first, water-soluble high-molecular
additive and the acid dissolved therein; a step of subsequently
neutralizing the so prepared acidic aqueous solution, by
adding slowly thereto an aqueous solution or solutions of
sodium or potassium hydroxide, sodium or potassium hydrogen

20 carbonate, or sodium or potassium carbonate, singly or in
combination, or by adding slowly thereto an aqueous solution
of ammonium hydroxide, with maintaining said acidic aqueous
solution at a temperature of 10 °C or below under stirring,
and with the amount of the basic sodium or potassium compound

25 or ammonium hydroxide to be added to said acidic aqueous
solution being so adjusted that the reaction solution after

the neutralization shows a pH value of 6.5 ~ 7.1; a step of



hydr oxy- propyl net hyl cel | ul ose, hydroxypropyl net hyl
27 - cel l ul ose pht hal ate, hydroxypropyl cellul ose, nethyl

cel-lul ose and a pharmaceutically acceptable alkali netal salt or

al kaline earth metal salt of carboxynethyl cellulose, or pl ur an,
carrageenan, polyvinylpyrrolidone or an al@8ic acid 5 ester of

pol ypropyl ene glycol as dissolved at a concentration of 0.05 %~ 1 %
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i i si um conpound 25  or ammoni um hydr oxi de to be
g;dégetgazgfdsgg# n%&%ﬁﬁggﬁgqueous ggiution which is containigg a second,

10 water-soluble high-molecular additive made of a substance
different from the above-mentioned first, water-soluble
high-molecular additive contained in said acidic aqueous
solution containing Cefditoren pivoxil, and which aqueous
solution is containing said second high molecular additive

15 dissolved therein at a concentration of 0.5 % ~ 10% (weight/
weight basis), whiie at least a portion of said second water-
soluble high-molecular additive used here in the washing
aqueous solution is allowed during the washing operation to
transfer from the washing agqueous solution of the second water-

20 soluble high-molecular additive into the surfaces of the
particles of the precipitate; and a step of then drying the
washed precipitate, to afford the yellow-colored powdery
composition consisting essentially of such particles which
each contains Cefditoren pivoxil, and of which the central

25 portion or core portion of each particle is formed only from
a homogeneous mixture of the crystallographically stable,

amorphous and water-soluble substance of Cefditoren pivoxil



sol ution being so adjusted that the reaction solution after t he
neutral i zati on shows a pH value of 6.5 ~ 7.1; a step of

28. continuing during the neutralization reaction the stirring

of the aqueous solution containing Cefditoren pivoxil at a

tenperature of 10 [err]C or below, to bring%about co-precipitation of
Cefditoren pivoxil and the first, water-soluble high- 5 nol ecul ar
additive simult I a S i Oy

ol | ecting by F1T Seoribrt sate Pl a sl Rt ecutar gRa3kiPeresent
precipitate fromthe result.ing neutralizatign re ion. mxture; .a
step of washi nguf e pcr(ﬂqog&xgax S%eﬁi'éi '%at et5 % basﬁidt Rnsggé ‘5%1 t&ée%%ssald
solution which js ntai ning a.secand 10 t er.- sol ubl.e hi gh-nol ecul ar
addi i ve made SICTNRhRcEORIT Subktangen AR 8 PRSI DSes REFR TS day o
first, water-soluble .high- mol ecul ar._addi tive contained in_sai cidic
aqueos R Gectneeshidifl T ek SraR BiMARIERSoRs MARERTE bd
solution is_containi sai d secqnd hi nol ecul ay additive . 15 j ssol ved
Cherei nat & cOHBIAA IR oA Yo tARag,  ABPRRPES and,EatFE-saliisie

while at | east a _portion of sajd second water-, . sal,ubl e hi gh- nol ecul ar
addi ti ve used Qa}pq%gfm%{@ren Pl‘é%é%ﬁi’ét;@o?‘h)c‘fgﬁrﬁ§ ARt g
t he washi ng operation to transfer fronthewashi ng agueous sol ution of
the secondwat eftlglrdolequligice adddhiys aad éﬂsadﬂﬁpvga?-ﬁi\t%e‘?‘l’@ HA%¥ees of
t he particles of the precipitate; and_a step of then drying the
washed preci pi t8laibL& Mghome lega log| reddEdV8r ed powdery conposi tion
consisting essentially of such particles which each contai ns

Cefdi toren pivoxil, andPEiPYPFR$s Phethefopgth aspect of this invention may

10 be carried out in the same manner as the process of the third
aspect of this invention.

The process of the fourth aspect of this invention is
preferably effected by such a process comprising a step of
dissolving the orthorhombic crystalline substance of

15 cCefditoren pivoxil in an acidic aqueous solution which is
containing such a water-soluble high-molecular additive as
chosen from hydroxypropylmethyl cellulose, hydroxypropyl
cellulose, methyl cellulose and polyvinylpyrrolidone as
dissolved at a concentration of 0.05 $ ~ 1 % (weight/weight

20 basis) and which acidic aqueous solution is containing also
hydrochloric acid or phosphoric acid at a concentration of
0.5N ~ 2.0N of the acid, so that the amount of Cefditoren
pivoxil dissolved in the acidic aqueous solution is in a range
of 10 times to 100 times based on the whole weight of said

25 first water-soluble high-molecular additive contained in said
acidic aqueous solution, and so that there is prepared an

acidic aqueous solution containing Cefditoren pivoxil, the



25 portion or core portion of each particle is fornmed only from a
honbgeneous m xture of the crystallographically stable, anor phous and
wat er - sol ubl e substance of Cefditoren pivoxil

29 with the first water-sol uble high-nolecular additive present

in a proportion of 0.5 %~ 5 % based on the0wei ght of said Cefditoren
pi voxi | substance, and of which the surface |ayer of each particle is

f d f h | %t f. th 5 tall hi cal | tabl e,
or e o 3 SARAEEB L TR o S 0 SoELYRIRRRLRRN 0ol X 3R0LS:
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The process of tgg fourih Jqspect of this invention i _preferablxy,
fi QU ide

. s
ef fected by sucf®GPpPod Yot P agugPwsr 1N ~ 2 Sod i divdre

ort horhonbi c_ crystalline substance of 15 Cefditoren pivoxil in an acidic
aqueous sol (i O%o@m*:mni%r)]an AR RALEH g NsTc K NaS R ¥R hysinasied carbonate

hi gh- nol ecul ar additive as chosen froom hydroxypropyl net hyl cell ul ose,

hydr oxypropyl  SOLUEEPR PHRY 3AAIRA QW Jderet® p& paugprsy AloT ddhe as

di ssol ved at a concentration of 0.05 %~ 1 % (weight/weight 20 basis) and
whi ch aci di ¢ aqB®BoR1WB| hyderride fkEiifhg WHitdo maintagpdngckher pEidéfd or

phosphoric acid at a concentration of 0.5N ~ 2. ON of the acid, so that
t he amount of CREWEPR$ cfolution at a temperature of 5 °C or below under

stirring, until the acidic aqueous solution is neutralized
10 to a pH value of 6.5~ 7.0; a step of continuing the stirring
of the neutralization reaction mixture at a temperature of
5°C or belowduring the neutralization reaction, to bringabout
the co-precipitation of Cefditoren pivoxil and said first
water-soluble high-molecular additive simultaneously from
15 | the aqueous solution; a step of collecting the deposited -
precipitate from the resulting neutralization reaction
mixture; a step of washing the collected precipitate with such
an aqueous solution which is containing, as the second
water-soluble high-molecular additive made of a substance
20 different from the above-mentioned first water-soluble
high-molecular additive, such a water-soluble high-molecular
additive as chosen from hydroxypropylmethyl cellulose,
hydroxypropyl cellulose, methyl cellulose and
polyvinylpyrrolidone, and which aqueous solution is
25 containing said second high-molecular additive dissolved
therein at a concentration of 0.5 % ~ 10 % (weight/weight

basis), while at least a portion of the second water-soluble



pi voxil dissolved in the acidic aqueous solution is in a range of 10
times to 100 tinmes based on the whol e weight of said 25 first

wat er - sol ubl e hi gh-nol ecul ar additive contained in said aci di ¢ aqueous
solution, and so that there is prepared an aci di ¢ aqueous sol ution
containing Cefditoren pivoxil, the 31

30 wat er - sol ubl e hi gh-nol ecul ar additive and the acid dissol ved

th in; t I tralij t he . d id
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or bel ow under . sfirrjng, til the acidic agueous solution is,
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stirring of _.the neutraljzation reaction mxture at a tenperature of
5C or bel ow’dur?hg" P PTRAUIBHIA L 384 ReSEEPoRE tHeBr ARY1AgoLhe washede

co-precipitation of, Cefditoren pivoxil and_said first wat er - so| ubl e
hi gh- mol ecul ar QERE%H%&??ﬁmﬁPﬁﬁﬁ%Hﬁ%?@eVP&%PWI5°l9ﬁ§déﬁﬁ§%H§’%RWERﬁ%##OQi
step of collecting the deposited recipitate fromthe resulting
neutral i zation ‘F%‘g"c‘tst‘b’rf’g essepf ity ofasueB Pt iglas A§ WHeh sheeentral
precipitate with such an aqueous solution which is containingﬁ as the
second atRAL AT e CAT§ RN e Iofr eaahi Parkleheld sofozmedpanbyicirompo
different fromthe above-nentioned first water-soluble hi gh- nol ecul ar
addi tive, such aahﬁﬁf’afﬂngellﬁM%W@m%heamcenphous substance of Cefditoren

10 pivoxil withsaid firstwater-soluble high-molecular additive,
and of which the surface layer of each particle is formed from
a homogeneous mixture of the amorphous substance of Cefditoren
pivoxil with said first water-soluble high-molecular additive
and also with said second water-soluble high-molecular

15 additive.
Brief Description of Drawings

Figure 1 shows a pattern of a powder X-ray diffraction

chart obtained by measuring in a powder X-ray diffractometer
the powdery composition which consists essentially of

20 particles as formed from a homogeneous mixture of the amorphous
substance of Cefditoren pivoxil with hydroxypropylmethyl
cellulose, and which was produced in Example 6 of this

invention given hereinafter.

Figure 2a shows an infrared absorption spectrum (as
25 measured by the pelleted KBr method) of the Cefditoren pivoxil
component contained in the particles which are essentially

formed from the homogeneous mixture of the amorphous substance



addi tive as chosen from hydroxypropyl methyl cellul ose, hydr oxypr opyl
celd ul ose, nethyl cellul ose and pol yvi nyl pyrrolidone, and which
aqueous solution is 25 containing said second high-nolecul ar additive
di ssol ved therein at a concentration of 0.5 %~ 10 % (wei ght/wei ght
basis), while at least a portion of the secdhd water-sol uble

31 hi gh- nol ecul ar additi ve used here in the washi ng agueous
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hi gh- ol ecul ar 15 itive. Brief Description of Draw ngs
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10 indicate the absorption peaks at the wave number of 1750 cm™.
Best Mode for Carrying Out the Invention
Now, this invention is concretely illustrated with
reference to typical Examples thereof, but is not limited to
these Examples. The crystalline substance of Cefditoren
15 pivoxil used in Example 1 ~ 14 given hereinafter is the
orthorhombic crystalline substance of Cefditoren pivoxil (mp.
215 °C, a purity of about 97 %) obtained in Example 1 of the
PCT International Open Laying Publication No. w098/ 12200.
The following Examples 1 ~ 3 illustrate the
20 preparation of the yellow-colored powdery composition
according to the first aspect of this invention, and Examples
4 ~ 14 illustrate the preparation of the yellow-colored
powdery composition according to the second aspect of this
invention.
25 Example 1
The crystalline substance (20 g) of 7-[(Z)-2-(2-

aminothiazol-4—yl)-2—methoxyiminoacetamido]—3—[(Z)-Z-(4—



substance of Cefditoren pivoxil w th hydroxypropyl nmet hyl cel | ul ose,

and whi ch was produced in Exanple 6 of this I nvention given

herei nafter. Figure 2a shows an infrared absorption spectrum
(as 25 neasured by the pelleted KBr nethod) of the Cefditoren pivoxil
component contained in the particles which3& e essentially formed from
t he honbgeneous m xture of the am)rphous substance 4

32 of Cef xypropyl met,hyl cel | yl.ose n

whi ch were pro uce@f%%zo%'[ y\éﬂ)efq '&ﬁ%&ﬁ“ér\%éﬁ%" Tlch@?é nafter.

Fi 2b sh d 5 d by th
el I et ed Kar e REHIOE %lﬁ%et?}@g[ %%ﬂe%%%%tf”?&%@rlaﬁesnoﬁeéiﬂif oFRR

| (which t t.h | bt d
P Bxanpt 6 1 ordFHs Bed 118 Pﬁ&éﬁﬁam%%ﬁ Sty 23%“13& Tt
W98/ 12200 t h t h f d
absor pti on)sperc}wc(l;[ro’i}ﬁ’r‘?fﬁ& nélegﬂgg ;fe“lggngrﬁe §58 Vgﬂggﬂégégﬁtﬁr’b‘ér of
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Now, this i ]rf?ventfif%‘?f’q %W(:PEF-QI%F Rl1¢ ‘?’b‘ir&f‘wl’c At 1N of I'Fc'e]f efdhBetaking
typical Exanples there but is not limtedt hese Exanpl es. The
crystalline sub tdfee° gfl 1(%%’&1‘1“%%? Rt 4he dﬁ-ls\?(%lultlﬁ@e‘af |cﬁfé>%§ﬁ]5f3§ pivoxil
given hereinafter is, the t hor honbi ¢ crystalline substance of

Cef di t or en p| v AT i DurlngZ’iBlFeﬁ’%T@ BE 1R | BBETAT Uty agueRSai ned
in Exanple 1 of the PCT I nternational Open Laying Publication No.

W98/ 12200. Solutionwaspadntgingdiatyd ERBpsrature o35 i( pyskowae t Faus,

there was prepared an acidic aqueous solution (pH 0.6) in which
10 Cefditoren pivoxil had been completely dissolved. This
acidic aqueous solution containing Cefditoren pivoxil was then
neutralized (to a pH of 7.0) by a dropwise slow addition of
a 1N aqueous ammonia (about 138 ml) thereto over a time period
of 60 minutes at a temperature of 5°C or lower. There occurred’
15 the deposition of precipitate. The resulting neutralization
reaction mixture containing the precipitate as deposited was
then stirred overnight at a temperature of 5 °C or lower.
The deposited precipitate was collected by filtration
of said reaction mixture, and was then washed well with an
20 aqueous solution of 0.5 % (by weight) of hydroxypropyl
cellulose (60 ml). The precipitate so washed was dried under
a reduced pressure. Thus, there was afforded 19.6 g of a
yellow-colored powder (the composition of this invention)
consisting essentially of numerous fine particles which each
25 were formed of a homogeneous mixture of the amorphous substance
of Cefditoren pivoxil with hydroxypropyl cellulose. When

observation was made, under an electron microscope



20 preparation of the yell ow col ored powdery conposition according to

the first aspect of this invention, and Exanpl es 4 ~ 14 illustrate the
preparation of the yell ow col ored powdery conposition according to the
second aspect of this invention. 25 Exanple 1 The

crystal line substance (20 g) of 7-[(Z)-2-(24
am not hi azol - 4-yl) - 2- met hoxyi m noacet am do] - 3-[(2) - 2- ( 4-
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operation, the agyeoqus so%ut'on was maintained at a tenperature of 5C
or |ower. Thus2RifoIM pRasg QXq 5¥tﬁﬁ?ed an aci di ¢ aqueous sol ution (pH

0.6) in which 10 Cefdjitoren pivoxil had been c | et e di | ved., .Thi
aci éli c aquedus sol uti oﬁhgoﬂ?%ﬁ'%ﬁé) gFP&V@EOBﬁgE?ﬁ\}Jaés? Itf%’rs{&avlened i
neutralized (to.a pH of 7.0 .a dropw se sl ow addition of IN
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m nutes at a tenperature of S{qerréc or |ower. There occurred 15 the
deposi tion of PR&EEE Fafecalehdaridyl fTHY M APRIYSAR iR means of, & 95§
m xture containing the precipitate as deposited was then stirred
over ni ght at acﬂ’gﬁﬁ‘éﬁ:ﬁﬂgf’@hﬁf 501 Ber i G ofbY gfetght) on the basis of the

Cefditoren pivoxil component. Further, by analyzing said

in

10 fineparticles inthe above-mentioned powder X-ray diffraction
apparatus, it was found that no peak was appearing in the angle
of diffraction in the pattern of the resulting X-ray
diffraction chart, and therefore that the Cefditoren pivoxil
component present in these fine particles was in the form of

15 the amorphous substance.

Example 2

The crystalline substance of Cefditoren pivoxil (5 g)
was dissolved in an acidic aqueous solution (35 ml) containing
hydroxypropylmethyl cellulose (50 mg) as dissolved therein

20 and 1N HC1l, at a temperature of 5 °C or lower and with taking
a time of 10 minutes for the'dissolution of Cefditoren pivoxil.
Thus, there was prepared an acidic aqueous solution (pH 1.32)
in which Cefditoren pivoxil had been completely dissolved.
The resulting aqueous solution containing Cefditoren pivoxil

25 was then neutralized (up to a pH of 6.9) by a dropwise slow
addition of a 1N aqueous ammonia (about 33 ml) thereto over

the time period of 30 minutes at a temperature of 5°C or lower.



The deposited precipitate was collected by filtration of said reaction
m xture, and was then washed well with an 20 aqueous solution of 0.5 %
(by weight) of hydroxypropyl cellulose (60 nm). The precipitate so
washed was dried under a reduced pressure. Thus, there was afforded
19..6 g of a yel | ow col ored powder (th&5conposition of this invention)
consisting essentially of nunerous fine particles which each 25 were
fornmed of a ho enequs_ m xtur.e t he  amor phous suhst ance of .
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conponent present in these fine particles was in_the formof 15 the
anor phous subst®aN€dlow-colprggppewder (the composition of this invention)

consisting essentially of numerous fine particles which each
10 were formed of a homogeneous mixture of the amorphous substance
of Cefditoren pivoxil with hydroxy-propylmethyl cellulose.
The content of hydroxypropylmethyl cellulose contained
in the fine particles present in the resulting yellow-colored
powder was calculated to be 1 % (by weight) on the basis of
15 the Cefditoren pivoxil component. Further, by analyzing said
fine particles in the above-mentioned powder X-ray diffraction
apparatus, it was found that the Cefditoren pivoxil component
present in these fine particles was in the form of the amorphous
substance.
20 Example 3
The crystalline substance of Cefditoren pivoxil (5 g)
was dissolved in an acidic aqueous solution (35 ml) containing
polyvinylpyrrolidone (50 mg) as dissolved therein and HC1 at
a concentration of 1N, at a temperature of 5 °C or lower and
25 with taking a time of 10 minutes for the dissolution of
Cefditoren pivoxil. Thus, there was prepared an acidic

aqueous solution (pH 0.4) in which Cefditoren pivoxil was



The crystalline substance of Cefditoren pivoxil (5 Q) was di ssolved in
an +aci di ¢ aqueous solution (35 m) containing hydr oxypr opyl nmet hyl
cel-lulose (50 ng) as dissolved therein 20 and 1IN HCl, at a tenperature of
5 [err]C or |ower and with taking atime of 10 m nutes for

t hedi ssol ution of Cefditoren pivoxil. 3fhus, there was prepared an
aci di ¢ aqueous solution (pH 1.32) in which Cefditoren pivoxil had been
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essentially of nunerous fine particles which each 1Q were formed of a
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anal yzi ng i%l d of polyvinylpyrrolidone. The precipitate so washed was dried
under a reduced pressure. Thus, there was obtained 4.9 g of
a yellow-colored powder consisting essentially of numerous
fine particles which each were formed of a homogeneous mixture
of the amorphous substance of Cefditoren pivoxil with
15 polyvinylpyrrolidone.

The content of polyvinylpyrrolidone contained in the
fine particles present in the resulting yellow-colored powder
was calculated to be 1 % (by weight) on the basis of the
Cefditoren pivoxil component. By analyzing the said fine

20 particles in the above-mentioned powder X-ray diffraction
analyzer, it was found that the Cefditoren pivoxil component
existing in these fine particles was in the form of the
amorphous substance.

Example 4

25 The crystalline substance of Cefditoren pivoxil (10

g) was dissolved in an acidic aqueous solution (100 ml)

containing about 1 g of hydroxypropylmethyl cellulose as



fine particles in the above-nentioned powder X-ray diffraction

apparatus, it was found that the Cefditoren pivoxil conponent pr esent
in these fine particles was in the form of the anorphous subst ance.

20 Exanple 3 The crystalline substance of Cefditoren pivoxil
(5 9) was di ssolved in an acidic aqueodis solution (35 ml) containing

pol yvi nyl pyrrolidone (50 ng) as dissolved therein and HCl1 at

a
concentration of, 1N, .at .a _tenperatufe of 5 [err] G or | r, .and wi t h
taking a time of B§OMVAth Eéeggf‘nf[ 8t G SsRReRT O oron ‘j_fO\q‘ée%f)diat“(ﬁlr g‘%lpia&o_f?i I
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conpl etely dissolved. This aqueous sol ution was then . heutral,ized by a
dropwi se sl ow ad@fEFoNa8i PEERRAF 84 udBL_C kD rigiecus sqlyfgar 38 mbichher et o
over 30 mnutes at a tenBerature of 5 [erngg ,or lower. During,the
neutralization FELELTBRENPPA¥PHIE FRS CHPIRRLY (Hpsolmad o+ eThile; agidic
neutralization reaction mxture . (pH 6.8) containing the precipitate
as fornmed was s@Apeeys solutign ebitadpedavas £hsn geusralszed hpedropwise
overni ght. The deposited |, precipitate was collected by filtration, and
was then washedslow adgitiomiafhaghlV Afranis seddumohydnsxif§ seiludinmy L89
wei ght) 10 of polyvinylpyrrolidone. The precipitate so washed was dried
under a reduced®ppeBBeFetoTHisile Adiee tRapesBtUrAcdR S MR intarined at § °C or
yel | owcol ored Eomder consi sting essentially of nunerous fine
particl es whi chle¥er - waiwr ing fde et riadiggdiedusenrkione precipgtatee

anor phous substance of Cefditoren pivoxil with
slowly deposited from the aqueous solution. The resulting

10 neutralization reaction mixture containing the precipitate
was stirred overnight at a temperature of 5 °C or lower.
Then, the neutralization reaction mixture was
filtered, and the precipitate thus collected was placed in
a filtration apparatus which was operated under a reduced
15 pressure. To the filtration apparatus, an aqueous solution
of 1 % of hydroxypropyl cellulose was added, followed by
washing further the precipitate under pushing pressure. The
precipitate so washed was dried under a reduced pressure, and
there was thus obtained 9.6 g of a yellow-colored powder
20 consisting essentially of numerous fine particles which each
were formed from a mixture comprising Cefditoren pivoxil and
hydroxypropylmethyl cellulose.
The fine particles present in the resulting yellow-
colored powder were examined by a powder X-ray diffraction
25 analyzer (Geigerflex 2027, made by Rigaku Denki K.K.), to
obtain a chart of the powder X-ray diffraction of said fine

particles. The result of an analysis of the pattern of the



15 pol yvinyl pyrrolidone. The content of pol yvinyl pyrrolidone

contained in the fine particles present in the resulting

yel | ow col ored powder was calculated to be 1 % (by weight) on the
basis of the Cef di toren pivoxil conponent. By analyzing the said fine
20 -particles in the above-nentioned powdeB8X-ray diffraction

anal yzer, it was found that the Cefditoren pivoxil conponent exi sting

xarpie 4 25 roesF i Kdvian FPeh B IRA i dog 1o RURAT RS RN BSBORs
(10 9) posedanstl usit WRdAR 8E g1 £LAQUERNR S0 1etd artO0all) that the

cont ai ni ng abou g of Xypr

O et S SEROSEAL T SOl ookl 0 FRIHER Bheicres
bi voxi | was conbrat et o b Ui Shatendie' S5BOkate80s ol ution
aaucons. sodium hydr oxi A% GETATLEOPIBOE OF hYREpxyREPEr Bhethyf o huiLose
neut rali zati on RGO KPEEPEL ST HH1SFe comsai PRt g LR T Les

aqueous solution, The resultin 0 neutralization reaction m xture
cont ai ni ng t he Pretshs tlé}t%‘e re u%é%“@tyi G ﬁi%mowe%%m%ﬂﬁ@%f 5

C or |ower. Then,, the neutraljzation reaction m xture was,
filtered, and t'H: 85 &cplPRMEidly e8I FRR RS iR htheedefditoren pivoxil
component.
10 Further, the aqueous solution of hydroxypropyl

cellulose which had been used for the washing operation of
the precipitate as collected from the neutralization reaction
mixture mentioned in the above was then wholly recovered after
the washing operation. A measurement was then made of the
15 total residual amount of the hydroxypropyl cellulose remaining
in the aqueous solution of hydroxypropyl cellulose which had
been used in the washing operation and then recovered as above.
The total residual amount so measured of the hydroxypropyl
cellulose present in the so recovered aqueous solution after
20 the washing step was observed to be significantly less than
the initial, total amount of hydroxylpropyl cellulose which
was initially contained in the aqueous solution of
hydroxypropyl cellulose as just charged in the washing step.
Based on this observed fact, it was deduced that, during the
25 washing operation of the precipitate, an amount of the
hydroxypropyl cellulose component present as the solute in

the washing aqueous solution had transferred into the



a filtration apparatus which was operated under a reduced 15 pressure.

To the filtration apparatus, an aqueous sol ution of 1 % of

hydr oxypropyl cellul ose was added, followed by washi ng further the
preci pitate under pushing pressure. The precipitate so washed was
dried under a reduced pressure, and tB& e was thus obtained 9.6 g of a

yel | ow col ored powder 20 consi sting essentially of nunerous fine

particles which pEé€ipitate YVW4: ﬁq'crfeq(frﬁh% rgiu)gflérc% Bgmﬁbsbgﬁc;@figé{gr en

pi voxi |l and hy roxyprop ul ose.

articles prese ti I

gxam ned b)F/) a pgfm%%ﬁﬁ)gﬁggﬁgﬂbf c|ylgén s%gkgtlgﬁa?flglﬁr%&%‘}%& ég%os?mde
by Ri gaku Denklgalg%m%icpyed in qpc%lad N, hci?%retre t he powder X—ra_y

diffraction of Icles ult of an analysis of the

pattern of the resulting
X-ray diffraction chart rt A ed t‘ﬂ n_g ep}fa% l%%lon was coéléir?Ctﬁdt’h‘éné\%I e

o 01173615 40 &1 00 ALY (s g EHCK!FHGPRTLVER Lqgpect

conponent present in ie partic
anor phous substan

cel lul ose lcsﬁ%v%ragtr 8>?)'/apsr Sgngcgﬁ'g‘% Opsae‘é: O%#te%t ﬁ%&pgﬁ%ﬁxxg ﬁ’ggm n&ehyl
Cal cul at o é’%ff{?“&gz'f%l 8 -FEToREr BRViRe Thaevsr dRonest eiven diat
E;/\é?)(;;(i/propyl CLq{lg)%Q%r(a}‘ltalcﬁal SJSQ‘etK’Iﬁ%ﬁlﬁlfdpﬁggﬁcagﬁgnq%?“ugﬁg‘%\%g%g ;j‘orlr;’pfg;ré"tl on
of the pr e%tmx}eagg tafSSCIPel ,l %%Eieguggl?enﬂ' %:ﬁ%tnfrllj ttrhaeI Is&r égg orfegﬁélfolr}ue
10 particles, there was substantially not observed any presence
of independently separate grains of Cefditoren pivoxil or any
presence of independently separate grains of hydroxy-
propylmethyl cellulose or of hydroxypropyl cellulose.
Example 5
15 The crystalline substance of Cefditoren pivoxil (50
g) was dissolved in an acidic aqueous solution (350 ml)
containing hydroxypropylmethyl cellulose (500 mg) as
dissolved therein and HCl at a concentration of 1IN, at a
temperature of 5 °C, and with taking the time over a period
20 of 45 minutes for the dissolution of Cefditoren pivoxil. The
resulting aqueous solution was filtered through a millipore
(1 um) membrane filter to remove the insoluble solid matters
from the solution. Thus, there was prepared an acidic aqueous
solution containing Cefditoren pivoxil and hydroxylpropyl-
25 methyl cellulose completely dissolved therein, as well as
hydrochloric acid.

The resulting acidic aqueous solution here obtained



m xture nmentioned in the above was then wholly recovered after “the
washi ng operation. A neasurenent was then nade of the 15 total residual

anount of the hydroxypropyl cellul ose remaining in the aqueous

sol uti on of hydroxypropyl cellul ose which had been used in the
washi ng operation and then recovered as aboMe. The total residual
anount so neasured of the hydroxypropyl cel lul ose present in the so

i ani 1 cant 'y I 838 ighn8cRal fhen 3 o gl ofF ) BY S HRBrBE S RyRioNIRBIbAgT
[ initiall ined i he . | uti f
Py oxypr opyl _c8f1 21 Bl aeshtsFor i Juit ir SRASEIAY CEEp ML) andasBEmon
hi b d fact, jt d d that, duri the 25 washjng operation
of the preci pi t B0& PAREAIOURY BF oRAdM L {of of b PapgpuEe A BBy B5RABReN!

in he washi ng agueous sol uti on had transferred
ip:],?zem]eas the ggllfgct)r?ail:e solutJI.on (43.5 mgl) ,q while ghe tempeﬁgggpsi P&t Bheat

| east into the surface of the precipitate, _fromthe washi ng aqueous
sol uti on of >hydF BXyprpyIreasiigroselution yagimakptaminad iat §aldonakel og-
st ep. Furthernmore, when an exan nation was conducted, under
5 an el ectron MerF@heesherti Eaneokaken obpn)thy drppwiset additionfof
several ones of the fine particles as picked up fromthe resul ting
yel | ow col or ed PRARFISRIS RN $hewinorgenic basepewasrtazchotrs
these fine particles had a sinple and uniform texture or tissue, and
further that int?heP® FIBRIEGONhe fine 10 particles, there was
substantially not observed any presence_ , of independently separate
grai ns of Cefditoren piIZ\p@f)@jrqg cylheaﬁyutrallzatlon reaction, precipitate

10 slowly deposited. The resulting neutralization reaction
solution containing the precipitate as formed was then stirred
overnight at a temperature of 5 °C or lower, and then fhe
reaction solution was again adjusted to its pH of 7.0 by a
dropwise addition of an aqueous 1N sodium hydrogen carbonate

15 solution.

The neutralization reaction mixture here obtained as
above was filtered to recover the precipitate therefrom. The
resulting precipitate was washed well with an aqueous solution
of 0.5 % (by weight) of hydroxypropyl cellulose (150 ml). The

20 precipitate so washed was then dried under a reduced pressure.
There was thus obtained 48.5 g of a yellow-colored powder (the
composition of this invention) consisting essentially of
numerous fine particles which each were substantially formed
from a homogeneous mixture comprising the amorphous Cefditoren

25 pivoxil substance and hydroxypropylmethyl cellulose.

The total content of hydroxypropylmethyl cellulose

plus hydroxypropyl cellulose contained in the fine particles



presence of independently separate grains of hydroxy- propyl et hyl
celd ul ose or of hydroxypropyl cellul ose. Exanple 5 15 The
crystalline substance of Cefditoren pivoxil (50 g) was dissolved in
an acidi c aqueous solution (350 m) cont ai ni ng hydr oxypr opyl net hyl
celful ose (500 ng) as di ssol ved thereiln and HCl at a concentration of
1IN, at a terrperature of 5 [err]C and with taki ng the tinme over a

iod 20 f Ce i il T
ng:ﬁtl ng aqueoé utller\lgﬁlflﬁ\%ars{?s?1 gl Séﬁéﬁ?‘%ug oF PPW %fg” slggf‘lf‘il?’é?ﬁ?]err)
b fil bl lid tt
oot roe et ﬁ”e‘% 3T0E YSelaR b Rl LR birChe cefagioRnitvoxil

cont ai ni ng bed IVOXI| and hydroxyl propyl- 25 nethyl cellul ose
conpl etely di sso %‘r ein, as well as hydr ochl oric acid.

The resulting aci d| c a sol ution_here obtain

40 was t hen neut%&\ Lﬁ' etBaﬁtbﬁl‘BF BreseRt &’HF&E\AF@@%FE)RB@(R}H?%

of a 1N aqueous diu XI de sol.ution (315 nm ), and a pH
of 7.0 by a7sl ows]g%lé?‘{n%% 23666 180a; Bﬁf"ﬁﬁar Bgéﬂy dlffr@%ﬁib@ﬁhate
solution (43.5 ’h‘% vx/mlethete erature of the resulting reaction
sol ution was metMEY¥ 7R QT 8D [ makiqheithgreot . T%éecsé‘tlz}}l Op 3kl Hifs
time taken for t€g dropwi se addi tion_of t he aqueous sol utions of the
i nor gani ¢ baseLhad e B GRS of the Xyrage.digsBERetign. chart so obtaingiring

t he neutralizatjo react recipitate 10 slowy deposited. The
resul ti ng neut rt Jz%ﬁi}% tﬁlggcgpoﬁeak was seen in the angle of diffraction

in the chart, and therefore that the Cefditoren pivoxil
10 component contained in the fine particles was present in the
form of the amorphous substance. Further, when an examination
was made under an electron microscope in respect of several
ones of the fine particles so obtained, it was shown that the
surface of the particles had a simple uniform texture, and
15 that there was substantially not observed the presence of any
independently separate grains in the surface of the fine
particles.
It is deemed that the fine particles present in the
yellow-colored powder as obtained in this Example have such
20 structure that the central portion or core portion of these
fine particles is formed of a homogeneous mixture compriéing
the amorphous substance of Cefditoren pivoxil and
hydroxypropylmethyl cellulose, while the surface layer of
said fine particles is formed of a homogeneous mixture
25 comprising the amorphous substance of Cefditoren pivoxil,

hydroxypropylmethyl cellulose and hydroxypropyl cellulose.

Comparative Example 1



solution containing the precipitate as formed was then stirred
overnight at a tenperature of 5 [err]C or |lower, and then the

reaction solution was again adjusted to its pHof 7.0 by a dr opwi se
addi ti on of an aqueous 1N sodi um hydrogen carbonate 15 sol ution.

The- neutralization reaction m xture here obtdined as above was
filtered to recover the precipitate therefrom The resul ting

preci pitate was washed |1 _with, an a us sal yti f 0.5 % (by

wei ght) of hydroxypropy Ns e %%l‘b&( f%%r)ﬁa)nfpﬁ'ﬁ§ w%% rf)a 38?8.‘% %?e{?slt% washed
was then dried under a, teduced pressure, . ere th tai.ned .5
g of a yell ow cﬁPg?éanbbﬁg f?rﬁ% manne%oa}gpolsr} E;‘&?P&\r@@?’hi gsj(?r? gnt%lhgﬁ“) tﬁg
consi sting essentially o nuper ous fine rticl ich_eac re
substantially fBPfeft PO hf?%?n*&%ﬁ%?&?&é“#ﬁ&?ﬁuFéﬁi&%Fﬁsﬁﬁa BH&OXY"
anor phous Cefditoren, 2 i voxi | substance and,hydroxypropy!l met h

cel | ul ose. propyl celplosg; yps c‘bcﬁ'f%]ﬁr{ ﬁWﬂF%ﬁéprcyggy? ?’F}WO’%QEE’I'I iPGse
pl us hydroxypropyl cellul ose contained in the fine particles X

/i ot o enbTYRER Hel oS EPE FRRES B I Gt g POk (79 e BpgpLued
to be 1.1 %(by,weight) on the basis of the Oefgitoren I V.OXi | ,
conponent . in water (5§auk)i fONERiPiRgedNpiesentitth t{)%qgeéuPFFﬁﬁd of
yel | ow 5 <colored powder were placed in a powder X-ray diffraction,
anal yzer for an?dxBHRNERS Pk AdCeBissohutierpt Qﬁfddﬁaﬁf%ﬁ ivoxil, yhife

pattern of the X-ray diffraction chart so obtai ned ) I ndi g@ted t hat no
peak was seen i khefRempeRaduse of Fhe&dlivgron was maintained at 5°C or lower.

After the completion of the dissolution of Cefditoren pivoxil
10 in the acidic water, an aqueous 1N sodium hydroxide solution
(40 ml) was slowly added dropwise to the resulting acidic
aqueous solution of Cefditoren pivoxil to neutralize the
latter solution to a pH of 2.1. Then, an aqueous 1N sodium
hydrogen carbonate solution (10 ml) was added dropwise to the
15 aqueous solution of Cefditoren pivoxil to neutralize the
solution further. During the neutralization step, the
reaction solution was maintained at a temperature of 5 °C or
lower. Total time taken for the completion of the addition
of these aqueous solutions of the inorganic bases was 27
20 minutes.
The resulting neutralization reaction mixture
containing the precipitate as formed (pH 6.2) was stirred for
1.5 hours at a temperature of 5 °C or lower, and then was
neutralized further to a pH of 7.0 by a dropwise addition of
25 an aqueous 1N sodium hydrogen carbonate solution.
During the latter neutralization reaction step,

precipitate of Cefditoren pivoxil deposited from the aqueous



in the chart, and therefore that the Cefditoren pivoxil 10 conponent

contained in the fine particles was present in the formof the

anor phous substance. Further, when an exam nation was nade under an
el ectron mcroscope in respect of several ones of the fine particles
so obtained, it was shown that the sur¥ ace of the particles had a

sinmple uniformtexture, and 15 that there was substantially not observ;ad
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of these fine par'te,fcl s is faormed of a ho eneous m xture conpri sing
5 Here) ey

t he anor phous subst anc 86 PRt ation KGArbx9BrBpYtwES hyl
cellul ose, while the, surfa aid fine particles is fornmed of

| . Of ]
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[ [ | met hyl cellul ose and hydroxypropyl cellul ose.
%Io\r/rgglr Lt ive 5&2‘%%%?%(¥€é£pgren§ipiytate. The precipitate syoIO cc?flleqy;_ed was

The procedure of ampl e 5 was repeated in_the substantially same
manngr as in EX %dnp,elekd@ﬁih Weden He> ml) gseceplpdt kot heC. The

hydr oxypr opyl net hyl, cel | ul ose and hydr oxy-. propyl cellul ose was
cgrrpl e%/el y omi tREFIRH-3thEP WBFRsd W d%“l@d EPyafEord e fdnespavider of4 - 4

Cefditoren pivoxil (5.9) was dissol ved in water (50 m) containing 1N
HC1,- with tgki ) FHSH ¥@soformed of #jgunsdalidnet sebstanas ofi 6afditoren

Cefditoren pi Vopxiivldxivih.i I'IE"\he fine particles present in said fine powder was
10 examined by the powder X-ray diffraction analyzer, to indicate
that a peak was appearing in the angle of diffraction in the
pattern of the resulting X-ray diffraction chart. It was thus
deduced that the Cefditoren pivoxil component contained in
the fine powder obtained here was present in the form of a
15 crystalline substance.
Example 6
The crystalline substance of Cefditoren pivoxil (50
g) was dissolved over 45 minutes in an acidic aqueous solution
(350 ml) containing hydroxypropylmethyl cellulose (500 mg)
20 as dissolved therein and HCl at a concentration of IN at a
temperature of 5 °C or lower. The resulting aqueous solution
containing Cefditorenpivoxil was filtered through amillipore
(1 um) membrane filter to remove the insoluble solid matters
therefrom. Thus, there was prepared an acidic aqueous
25 solution in which Cefditoren pivoxil, hydroxypropylmethyl
cellulose and hydrochloric acid were completely dissolved.

The acidic aqueous solution obtained here was



the tenperature of the solution was nmaintained at 5[err]C or |ower.
Aft-er the conpletion of the dissolution of Cefditoren pivoxil 10 in the
aci-dic water, an aqueous 1N sodi um hydroxi de sol ution (40 M) was
slowy added dropwi se to the resulting acidic aqueous sol ution of
Cefditoren pivoxil to neutralize the 44tter solution to a pH of 2.1.
Then, an aqueous 1N sodi um hydr ogen car ]E)onate sol ution (1QI n1t) was
added dr opw se : lutyi | L or ivoxil. to

2" he eutPELiiB RO 0t BR % ESREL S Tl AR el o e

neutralizethe_ u_tlon_fu ri eutralization's
over Total tin 4670 BhifeRTd Hafel FAREREGE Fratidh F B gpoopien
e esurt vy SLiAPhride, | 961 SELLE PP B2 el sl Sonagson was

The resulting neutralization rea ur e
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was stirred at a teggerature of 5 e C.or | ower, overni

. ht . .
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recipitate was_fiJtered to recover, the, 5 deposited precipitate, The
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to 5 [err]C Thgs formed was then stirred overnight at a temperature of 5 °C

10 or lower. Then, the pH of the reaction mixture was again
adjusted to a pH of 7.0 by a dropwise addition of a 1N aqueous
ammonia.

The neutralization reaction mixture here obtained as
above was filtered to recover the precipitate therefrom. The

15 resulting precipitate was washed well with an aqueous solution
of 0.5 % (by wéight) of hydroxypropyl cellulose (150 ml). The
precipitate so washed was then dried under a reduced pressure.
There was thus obtained 48.8 g of a yellow-colored powder (the
composition of this invention) consisting essentially of

20 numerous fine particles which each were formed substantially
from a homogeneous mixture comprising the amorphous substance
of Cefditoren pivoxil and hydroxypropylmethyl cellulose.

The fine particles present in the resulting yellow-
colored powder was analyzed by a high performance liquid

25 chromatography, to detect that the fine particles had a content
of 96 % (by weight) of the Cefditoren pivoxil component based

on the weight of the fine particles. Further, the total



precipitate so washed was dried to afford a fine powder (4.4 g) which
was formed of a crystalline substance of Cefditoren pi voxil. The fine
particles present in said fine powder was 10 exam ned by the powder X-ray
diffraction analyzer, to indicate that a peak was appearing in the
angl e of diffraction in the pattern @5 the resulting X-ray
diffraction chart. It was thus deduced that the Cefditoren pivoxil
conmponent contained in

t he fi i,ned h t ]
et oon 4 B8Ceht e aboRiABRLASL SALALDGE IALS HPR-BIFRRhLT,
35 m Ut es | - aRE AL PSS ATUBGUS DN FBR Find BREFIRS ESncarRagrea t0 o
hyd | met h | I ul (500 0 di d_t ' d HC1 at
= Concent rati orbetL e by (hy Veishidibeaditn ShesuaBhfCot ShouerantREen
resul ti ng aqueous sol ution containing Cefditoren pivoxil was filtered

through a mil|ipbyexil coqmonentqm nenbrane filter to remove the insol uble
solid matters therefrom Thus, there was prepared an acidic aqfeous
25 solutiof in which CHRIifiGCeRAFEIEAPE, PRSP DX yIFY FNA FESRYF1Ng yellow-
cel lul ose and hydrochloric acid were caonpl etely dissol ved. The
aci di ¢ aqueous $oleEeDROWSEL FREe ReAcefakn and éxamined by the powder X-ray
44 neutralized to a pHof 7.0 by a dropwise slow addition of a |
1IN aqueous amodiBLraRey anrlygedodSedgrutisy 992 ANTaAfAYURLgaku Denki
hydr oxi de (331 n1%, whi |l e the acidic agueous sol ution was . mai ntaj ned
at a tenperat urk-%f) 5 tPediVe EhpBHheaL theepowder Xrirag diffraction of said

fine particles. The result of analysis of the pattern of the
10 X-ray diffraction chart revealed that no peak was seen in the
angle of diffraction in the chart, and therefore that the
Cefditoren pivoxil component contained in the fine particles
was present in the form of the amorphous substance. Further,

the examination was made under an electron microscope in
15 respect of several ones of the fine particles, it was shown
that the surface of the fine particles had a simple and uniform
texture and further that any independently separate grains
are substantially absent in the surface of the fine particles.
It is deemed that the fine particles present in the
20 yellow-colored powder as obtained in this Example have such
structure that the central portion or core portion of these
fine particles is formed of a homogeneous mixture comprising
the amorphous substance of Cefditoren pivoxil and hydroxy-
propylmethyl cellulose, while the surface layer of the fine
25 particles is formed of a homogeneous mixture comprising the
amorphous substance of Cefditoren pivoxil and hydroxypropyl-

methyl cellulose and hydroxypropyl cellulose.



5 taken for the conpletion of the dropw se addition of the aqueous
angonia was 1.5 hours. During this neutralization reacti on,
precipitate slowy deposited. The resulting neutralization reaction
m xture containing the precipitate as formed was then stirred
overnight at a tenperature of 5 [err]C 1046or |ower. Then, the pH of the
reaction m xture was again adjusted to a pH of 7.0 by a dropw se
addition of a 1N aqueo

reaction m xture here g%td§1fﬁgﬁcigg?lnégargb%§/etIWa?of'ﬁdletrZ?gﬁQ?gé{'g%%%etL?rhne |
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honbgeneous _m xt ure, conpri sing the anorphous substance of Cefdjtoren
pi voxi | and *hydtoXbropli fet k1SR dinpgdgure 1 of the atfpghed QAraminggy es
present in the resulting yellow col gored powder was anal(%/éed by a high
performance liquid 25AcHAPFREESr APEGIPEEORFREELEWAL (RPRSYTSR Barthel es

had a content of 96 % (by wei ght%}aé)f t he Cefditoren pivoxil_ conponent
based on tRRLIRAShEBEMeIOG) RE the Arerebous Fibhanggeticriditoren

45 content of hydroxypropyl methyl cellul ose_plus hydrox progﬁl
cel | ul ose cont @HEIIh RUIFSaMthdpihe £las pastigles| apeh pentionedabove o

(by weight) based on the weight of the Cefdjtoren ) ] i
was also measured by placing said fine particles in an infrared

10 spectrometer.

The chart of the infrared absorption spectrum thus
obtained is shown in Figure 2a of the attached drawings. An
infrared absorption spectrum was similarly measured for the
crystalline substance of Cefditoren pivoxil used in this

15 Example as the starting material, and the measured chart
thereof is also shown in Figure 2b of the attached drawings.
Comparative Example 2

The procedure of Example 6 was repeated in substantially

the same manner as in Example 6, except that the use of both
20 of hydroxypropylmethyl cellulose and hydroxypropyl cellulose
was omitted.

Namely, Cefditoren pivoxil in the form of a crystalline
substance(20 g) was dissolved over 3 hours in a volume of water
{190 ml) containing HCl at a concentration of 1IN, at a

25 temperature of 5 °C or lower. After the completion of the
dissolution of Cefditoren pivoxil in the acidified water, the

resulting aqueous solution was filtered through a millipore



pi voxi | conponent. 5 The fine particles present in the resulting
yell ow col ored powder were placed in and exam ned by the powder X-ray
di ffraction analyzer (Geigerflex 2027, made by Ri gaku Denki K K), to
give a chart of the powder X-ray diffraction of said fine particles.
The-result of analysis of the pattern of the/ 10 X-ray diffraction chart
reveal ed that no peak was seen in the angle of diffraction in the

chart, and ther Eo eutnﬂatmetnﬂfrane flcf‘e_ glt g Oel’cl)tu%l ned
orm o he a

|nthef|ne partlc was resent d |
u er n e .
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fexture and furfhe ?%%f‘ébﬁ'y&f §2§eﬁ%§ﬁv?§‘éé' %vaacﬂda&me@a 1 pgisols”
f he f icl.es. . . It
substant il SRk An 0 41 S5 B B 108 P SHEYER e conip e
as obt ai nedé n glﬁ' Fxlﬁpnglaewﬁrge\s/e fSL!‘)CbC st ruct &ée fL'he centra
el PEFh § F§SF6 e of
ﬁg%gﬂegﬁscﬂft porthnP the a %ho.lug suybst ance of (C)Jef gl toren
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[ [ ring.the fine particles of the |
which was i Ve wnfsag gjust the pI-P of the reaction mixture to pH 5.8,

10 During this step of the neutralization reaction, precipitate
of Cefditoren pivoxil deposited from the aqueous solution.
The neutralization reaction mixture obtained here was stirred
at a temperature of 5 °C or lower overnight.

The resultant neutralization reaction mixture

15 containing the precipitate was filtered to recover the
deposited precipitate. The collected precipitate was washed
well with cold water at 5°C (60ml). The precipitate so washed
was dried to afford a fine powder (19.4 g) which was formed
of a crystalline substance of Cefditoren pivoxil. The

20 resulting fine powder obtained here was examined by the powder
X-ray diffraction analyzer, to indicate that a peak was
appearing in the angle of diffraction in the pattern of the
X-ray diffractionchart soobtained. It is thus confirmed that
the Cefditoren pivoxil component contained in the resulting

25 fine particles was present in the crystalline substance form.

Example 7

The crystalline substance of Cefditoren pivoxil (5 g)



yel | ow-col ored powder as produced in this Exanple in the powder X-ray
di ffraction analyzer (Geigerflex 2027, made by Ri gaku 5 Denki K K), is

shown in Figure 1 of the attached draw ngs. An infrared
absorption spectrum (neasured by the ~ pelleted KBr nethod) of the

anof phous substance of Cefditoren pivedd | present in the fine _
particles just nentioned above was al so neasured by placing said fine
particles in an he chart of the

Laf Spectroneter, . . s T

v ared abaorptHont S vl T AR en s st el o

ched dr o _
me;sﬁr eg for th(@i\‘5 ®E) Cé;%ynsttaénlljnﬁeEgaﬁgf%ﬁﬁgp}ﬁ&“%ﬁﬁft‘iﬁle]ﬁl ds\f’oﬁifjlot Bgeda$n
et cof i sl SO CRRUATTR PO SPDH g ot AOREATHFRIMAGLOT 1N, at a d
' T d f Exanple 6 was repeate
' Subst ant i al | PERSCTETHES ;gr%Fieogzér?ﬁe@ﬁéﬁp?ghsyggv}%e@pprwe?E?nuse
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I 1i bst 20 was di ssol ved over 3 hours in a _vol une of
weter Ine( 190’%&#“2@?%?6 'ﬂ}?gtqzxé callylosscandr AyAsACBLOTAC acid wese

tenperature of 5 r or_lower. After the conpletion of the
di ssol ution of ‘@#ﬁ?‘](ﬁq% 4SFMvedn the acidified water, the

resul ting aqueous solution was fjltered through a mllipore )
47 ° (1.0 [err]m ThebesivEt $79 aeldicrRavyeons sphyt ben #ies nejlonikized

to a pH of 6.7 by a dropwise slow addition of a 1N aqueous
10 ammonia (about 34 ml), while the acidic aqueous solution was
maintained at a temperature of 5 °C or lower. The time taken
for the completion of the dropwise addition of the aqueous
ammonia was 33 minutes. During the neutralization reaction,
precipitate slowly deposited. The resulting neutralization
15 reaction mixture containing the precipitate as formed was
stirred overnight at a temperature of 5 °C or lower.

The neutralization reaction mixture obtained here was
filtered to collect the precipitate. The resulting precipitate
was washed well with an aqueous solution of a 0.5 % (by weight)

20 of hydroxypropyl cellulose (75ml). The precipitate sowashed
was then dried under a reduced pressure. There was thus
obtained 4.8 g of a yellow-colored powder (the composition
of this invention) consisting essentially of numerous fine
particles which each were formed substantially from a

25 homogeneous mixture comprising the amorphous substance of
Cefditoren pivoxil and hydroxypropylmethyl cellulose.

The total content of hydroxypropylmethyl cellulose and



solution containing Cefditoren pivoxil was then neutralized to a pH
of 6.03 by a dropwi se slow addition of a 1N agueous ammoni a (192

m )., while the acidic solution was naintai ned 5 at a tenperature of 5
[err]C or lower. The resulting neutralization reaction m xture
containing the precipitate as fornmed 4pH 6.03) was stirred overni ght
at a tenperature of 5 [err]C or lower, and then 1N aqueous ammoni a
was agai n added H,of the rgaction mxture to

d ' dj ust the,
o 5 8 10 DuMREoPHRE OB Ap ot LERSHoUORAR G th TEack HEh FR A at o
of Cefditoren pivoxil de ited fromthe ueous sol ution. Th
i zat i on PEESERSTIMONEF €5 BHt I I8 aFaCRLer SERaMEET was cajcuated
?:lrjr;)re?altﬁ?tel 8? ?[ rr%gl r Lower. ver ni ght.. © _I Tk&g resul.t ant
neutral i zation 8a§?i %i % Xr‘éelq_Qk?St) P@%teéii APnge e LgntcPhithe & toren
filtered to recover t eposited precipitate. The coll ected _

e d
preci pitate wasPidS¥dd COMPONGAEL with cold water at 5C (60 nl).
Thepreci pitat eso washed , was drjied to_afford a fine powder (19.4 g)
whi ch was f of ned Sheaf ing Rt icless ohdiedned Beredrere Rlargsd vaxand
The 20 resulti ng fine powder obtai ned here was exam ned by the powder
X-ray diffracti SFRARPIARY the powegrcEn e Y Aaf fhapbiRn Radlyzer .oy resylin
the angle of diffraction in the pattern of the X-ray diffraction chart
so obtained. |P%ianahysieoff Fhaptiiegn of the W@S@éﬁansdgﬁmpméimctlon
conponent contained in the resulting 25 fine particles was present in the
crystal | i ne subShan&eipdipnted thakpe|regk was seen in the andgler ifl i ne

substance of Cefditoren pivoxil (5 Q) . ) )
48 diffraction, and therefore that the Cefditoren pivoxil

10 component contained in the fine particles was present in the
form of the amorphous substance. Further, an examination was
made under an electron microscope in respect of several ones
of the fine particles to show that the surface of the fine
particles had a simple and uniform phase or texture.

15 It is deemed that the fine particles present in the
yellow-colored powder as obtained in this Example have such
structure that the central portion or core portion of these
fine particles is formed of a homogeneous mixture comprising
the amorphous substance of Cefditoren pivoxil and hydroxy-

20 propylmethyl cellulose, while the surface layer of the fine
particles is formed of a homogeneous mixture comprising the
amorphous substance of Cefditoren pivoxil, hydroxypropylmethyl
cellulose and hydroxypropyl cellulose.

Example 8

25 The crystalline substance of Cefditoren pivoxil (5 g)

was dissolved over 10 minutes in an acidic aqueous solution

{35 ml) containing hydroxypropylmethyl cellulose (100 mg) as



was di ssol ved over 16 mnutes in an acidic aqueous sol ution (35 m)
cont ai ni ng hydr oxypropyl net hyl cellul ose (50 ng) as di ssol ved therein
and HCl at a concentration of 1N, at a tenperature of 5 [err]C or

| ower. Thus, there was prepared an 5 acidi c aqueous solution (pH 0.8)
in which Cefditoren pivoxil, hydr oxygrpyl net hyl cel | ul ose and
hydrochl oric acid were conpl etely dissol ved. The

esul ting act di 6.80u50us SRLLLI SNABS,CPULT o Iagthonerac L8 BPHHOM A0 1 bY @

dropwi se sl ow a ron-of

ferr]Cor 232?9333%9%#%8?%%?”‘% < o 1087t RGeS B ?%éio%r%sm?ee
ddi f th 3

et al | zat i on PEAERGueous sog“ﬁm. #50°) g yhiepsR LI aiEr Rt ng

neutralization reacti o re containin he i.tate.as forned
wes ot rr83359§¥3¥‘émﬂ&‘?t 1 SRR R BYRePRdoBi o gran: vere
The neutralization eac ?ﬁ éiur obtalned here was filtered to
col | ect theE%reEP$P %t% 5§ Yﬁ{:ng precipitate was washed mell
wi th an aqueous solution of a 0.5 % (by V\elgdII of, hédgoxyprog
cellulose (75 nl). TheT}b"? e?ﬁ‘ﬁlt%ta@“se(?qﬁas"l? tlon %élpﬁ 8FPe¥@Bnder a
reduced pressure. There obtained 4.8 g of .a yellqwcol ored
powder (the conB8§F¥?%hzed to(ﬁ H@hp§ ’ngeﬁYléwﬁrQRﬂ%ﬁ%nﬁ%ﬂy 844d/irR Py Bf
nunmerous fine particles whjch each were fornmed_substantially froma

25 honogeneous1li XELPRUE APRG T of AR tarddy PHOus WadB &t kheeagidic” aqueous
Cefditoren pivoxil and hydroxypropyl net hyl cell ul ose. . The
total content ofohYBESRRRUHY) MAdORRined) at| asteenprrature of 5 °C or lower.

10 The time taken for the completion of the dropwise addition
of the aqueous ammonia was 30 minutes. During the
neutralization reaction, precipitate slowly deposited. The
so obtained neutralization reaction solution containing the
precipitate was stirred at a temperature of 5 °C or lower

15 overnight.

The neutralization reaction mixture obtained as above
was filtered to collect the precipitate. The resulting
precipitate was washed well with an aqueous solution of 0.5 %
(by weight) of hydroxypropyl cellulose (15 ml)}. The

20 precipitate so washed was then dried under a reduced pressure.
There was thus obtained 5 g of a yellow-colored powder (the
composition of this invention) consisting essentially of
numerous fine particles which each were formed substantially
from a homogeneous mixture comprising the amorphous substance

25 of Cefditoren pivoxil and hydroxypropylmethyl cellulose.

The total content of hydroxypropylmethyl cellulose plus

hydroxypropyl cellulose contained in the fine particles



49 : hydr oxypropyl cellul ose contained in the fine particles

present in the resulting yell ow col ored powder was cal cul ated to be
1.2 % (by weight) based on the weight of the Cefditoren pi voxi |
conponent . 5 The fine particles obtained here were placed in and
exam ned by the powder X-ray diffractionanalyker. The result of

anal ysis of the pattern of the resulting X-ray diffraction chart

i ndi cated that e in the angle of diffraction, an

t herefore that @%eegggl? dlﬂi1 %P%ﬂle%sll\kl:gg& d YTEQO%'G%%‘HE%? POYSIEZi Yy Ciaarctuﬁé‘gfafine
articles was sent, it . Jform of, the anmorphous suhstance..
IF:)urther, an exglr’?‘lgng izo‘nd.'v%/azgy Welgwdéa&ﬁge?nat}.peewgg{;?\ n°ﬁ1t3}eo?8%§étf’ﬁen
respect of several ones og the fine particles to show that the
surface of the Fi&*tt S°MBAPEPEres had a sinple and uniform phase or

texture. 15 lt,is.deemed that the fine particles present in the
yel | ow col ored powder aihﬁbfh??le%a’f?}cca]rﬁ% ‘%&i’rﬁ&e@ol"i"ﬁ\}f@ @red in apdycture
that the cen?l]ral gor.tigriﬁoi core portion of }hese‘ fine particles is
formed of a honmbgeRaBf hepovds 'irs‘?ynglf ract N 3RlpR6Ls StRRraRBbt of
Cef di toren pivoxi.l_and hydroxy- 20 propylmethyl cellul ose, while the
surface |ayer of’fté?féawx ot Xh%é}attit(ﬂré‘sg¥su’f%Fﬁ§HlB¥n§ Fr3idgeAéSLacHLQRUr e

conprising the am)rg_)hous subst ance of Cefditoren pivoxil

hydr oxypr opyl mePRFFE Indicated) bt ARl RRAK G%RfPBRFRTASNI dRoske angle of

Example 8 25 . The crystalline substance of Cefditoren pivoxil (5

9) was di sSoFEEACHIRR 130% TRRERINE drhadcitdie: Cafdddazegopivpaihl

(35 m) contai ”ich%pQngﬁ@ Xglo%t%piyrlerzietigytl:hg eflj!nue! %?a%t(lclzggsnga)\s apsresent in the
10 form of the amorphous substance.

It is deemed that the fine particles present in the
yellow-colored powder as obtained in this Example have such
structure that the central portion or core portion of these
fine particles is formed of a homogeneous mixture comprising

15 the amorphous substance of Cefditoren pivoxil and hydroxy-
propylmethyl cellulose, but the surface layer of the fine
particles is formed of a homogeneous mixture comprising tﬁe
amorphous substance of Cefditoren pivoxil, hydroxypropyl-
methyl cellulose and hydroxypropyl cellulose.

20 Example 9

The crystalline substance of Cefditoren pivoxil (5 g)
was dissolved over 10 minutes in an acidic aqueous solution
(35 ml) containing hydroxypropylmethyl cellulose (40 mg) as
dissolved therein and HCl at a concentration of 1IN at a

25 temperature of 5 °C or lower. Thus, there was prepared an

acidic aqueous solution (pH 0.4) in which Cefditoren pivoxil,

hydroxypropylmethyl cellulose and hydrochloric acid were



50 di ssol ved therein and HC1 at a concentration of 1N, at a
tenperature of 5 [err]C or lower. Thus, there was prepared an acidic
aqueous solution (pH 0.7) in which Cefditoren pivoxil,

hydr oxypr opyl net hyl cel |l ul ose and hydrochloric acid were 5 conpletely

di ssol ved. The aci di ¢ aqueoussxol uti on obt ai ned here was
neutralized to a pHof 7.0 by a dropwi se slow addition of a 1N aqueous

anmoni a (about 34 th i di ¢ agueous sol ution being

mai nt ai ned at a® P@gbéFﬁxhrglﬁ?ogvférr]C or lower. 10 The tine taken for
the conpletion of the dr wi se additi of the ueous nmmni

m nutes. During the ‘E U:ﬁi |a8|3rdr18a€9?8ﬂusp§ RO téllé\ﬁﬁywa
deposited. The ai ned neutralization reaction solution ¢qntaining
T or et piRs BERESALLFFICHO @ B (@hgbra il & GROBViSer PEOBT A0gRELON15
over ni ght. The neutralization reaction m xture optained as
above was PE1d eNaUePUSHRNRER1R Hé‘bﬁl"‘&ﬁ%P&létfé’h%tpéﬁﬂ%‘i%aqueous
precipitate was washed wel| wth an aqueous solution of 0.5 % (by

wei ght) of r@drﬁ?}BFbﬁmb%w RO {ipedpf, aTFn%mP?@at‘b‘F%cﬂfplSt&térséo\ﬂﬁ§hed
was then dried under a reduced pressure. There was thus obtained 5 g

of a yell ow col SRedtpBRakrkeRhECT the GampItich off the drervései adfition

consi sting essentially of NUITer ous flne particles which each were

f orned subst ant P&l Ehe” aquepys yEmeppid giafe Ak mﬁwwe cBUpLng| Blaet he

anor phous substance 25 of Cefditoren pivoxil and droxy ropyl net hyl

cel | ul ose. neutrallzaméo@ cﬁ%c%mreﬁﬁeﬁfhphy‘é*ﬁ@xﬁ/ itegle| | Ghese

pl us hydr oxypr g cellul ose contained in the fine partlcles
resulting neutralization reaction solution containing the

10 precipitate as formed was stirred overnight at a temperature
of 5 °C or lower.

The neutralization reaction mixture obtained as above
was then filtered to collect the precipitate. The resulting
precipitate was washed well with an aqueous solution of 0.5 %

15 (by weight) of hydroxypropyl cellulose (15 ml). The
precipitate so washed was then dried under a reduced pressure.
There was thus obtained 5 g of a yellow-colored powder (the
composition of this invention) consisting essentially of
numerous fine particles which each were formed substantially

20 from a homogeneous mixture comprising the amorphous substance
of Cefditoren pivoxil and hydroxypropylmethyl cellulose.

The total content of hydroxypropylmethyl cellulose
and hydroxypropyl cellulose contained in the fine particles
present in the resulting yellow-colored powder was calculated

25 to be 1.1 % (by weight) based on the weight of the Cefditoren
pivoxil component.

The fine particles thus obtained were placed in and



51 present in the resulting yell ow col ored powder was cal cul at ed
to.be 2.0 % (by weight) based on the weight of the Cefditoren pi voxi |
conponent . The fine particles obtained were placed in and 5
exam ned by the powder X-ray diffractionanalgzer. Ther esul t . of
analysis of the pattern of the resulting X-?ay diffraction chart

i ndi cated that no peak was appearing in the angle of diffraction, and

therefore that teg%mggelg:qﬁf%g@ p?dyé?%&lor—rﬁ%“f dtiﬁ(fggggﬂs tan(éﬁ %irr.'ede.éQ rtelgﬁlfti ne

particles was présen € anor phous “subst anc
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crystal line substance of . Cefdi en_pi voxiénéeS g) was di ssol ved over

10 mi nutes in am®& aﬁctgﬁu@(’}ﬁ%gé%lﬁt?%st 135 nl) containing
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acid were structure that the central portion or core portion of these

10 fine particles is formed of a homogeneous mixture comprising
the amorphous substance of Cefditoren pivoxil and
hydroxypropylmethyl cellulose, but the surface layer of the
fine particles is formed of a homogeneous mixture comprising
the amorphous substance of Cefditoren pivoxil, hydroxy-

15 propylmethyl cellulose and hydroxypropyl cellulose.
Example 10

The crystalline substance of Cefditoren pivoxil (5 g)

was dissolved over 10 minutes in an acidic agqueous solution
(35 ml) containing hydroxypropyl cellulose (50 mg) as

20 dissolved therein and HCl at a concentration of 1IN at a
temperature of 5 °C or lower. Thus, there was prepared an
acidic aqueous solution (pH 0.7) in which Cefditoren pivoxil,
hydroxypropyl cellulose and hydrochloric acid were completely
dissolved.

25 The resulting acidiq aqueous solution obtained here
was neutralized to a pH of 6.7 by a dropwise slow addition

of a 1N aqueous ammonia (about 34 ml), while the acidic aqueous



52 - conpl etely dissol ved. The resulting acidi c aqueous
sol.ution obtained here was neutralized to a pH of 6.9 by a dropw se
sl ow addi tion of a 1N aqueous amoni a (about 34 m), while the acidic
aqueous 5 solution being maintained at a tenperature of 5 [err]C or

| ower . The tinme taken for the conpl etbédn of the dropw se addition

of the aqueous ammonia was 30 m nutes. During the neutralization

o Pl o0 BB o BN TRRORL LB B o renpelERHLL 08 SRS AR 00

reaction sol uti on~containi ecip was Sstirr

overnight at a r.at ur of err or | ower, . .The
neutra?ization %@%E?ﬂgﬁ %S%Far£°5bF ?L%%mégégb%gé&F‘thGVQEPRWﬁﬁ?1%qd9§?€8 to
col l ect the preci E ate. The resulting 3 precipitate was hed wel |

Wi th an aqueous SSollE GHUGPUG. ATOR18 Vg, IGArPRETDT RyAPO bPGpy !
cellulose (15 m). . The . recipitate so .washed s then dried under a
reduced pr((assuré‘?eutraril’?ﬁ(t-}?@n\?\ﬁga?ﬁh nbtﬁrﬁ%@&%@% \é\iogiye%}%%)c‘b‘?‘g‘r edhe
powder (the conqpqQsition of this,invention) consisting essentially of
humer ous 11 pAEERILeBIWAFEATEhiRThAPE FORFRIPR (ERIGHITRIGAL SR NG Ghes
honbgeneous m xture .cqonprising the anorphous gybstanqe of Cefditoren
pi voxil and hydPSW&P&ﬁ?Fﬁe?%%O%q Wp§sttirred overnightypl 3 SERPeLFhi&st

of hydroxypropyl nethyl cellul ose and hydr oxypropyl cellul ose contai ned
in the fine par Pigglsesd or logeZsent in the resulting yellow col ored powder

was calculated 25 to be 1.1 %(lby wei ght) based on the wei ght of the
Cef ditoren pi voxi | TE@W 1zatloh reaction mixture obtalned as above

was filtered to collect the precipitate. The resulting
10 precipitate was washed well with an aqueous solution of 0.5 %
(by weight) of hydroxypropylmethyl cellulose (15 ml). The
precipitate so washed was then dried under a reduced pressure.
There was thus obtained 5 g of a yellow-colored powder (the
composition of this invention) consisting essentially of
15 numerous fine particles which each were formed substantially
from a homogeneous mixture comprising the amorphous substance
of Cefditoren pivoxil and hydroxypropyl cellulése.
The total content of hydroxypropyl cellulose and
hydroxypropylmethyl cellulose contained in the fine particles
20 present in the resulting yellow-colored powder was calculated
to be 1 % (by weight) based on the weight of the Cefditoren
pivoxil component.
The fine particles thus obtained were placed in and
examined by the powder X-ray diffraction analyzer. The result
25 of analysis of the pattern of the resulting X-ray diffraction
chart indicated that no peak was appearing in the angle of

diffraction in said chart, and therefore that the Cefditoren



The fine particles thus obtained were placed in and

53. exam ned by thepowder X-ray diffraction anal yzer. The result

of .analysis of the pattern of the resulting X-ray diffraction chart

i ndi cated that no peak was appearing in the angle of diffraction, and
therefore that the Cefditoren pivoxil 5 cdiponent contained in the fine
particles was present in the form of the anorphous substance.

It is deenmed that the.fine partic ow- col ored
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crystalline substance of Cefditoren pivoxil (5 g) was di ssol ved over
10 minutes ih aff EEFHFEea%‘bLEh%&e&VGA por l?BS"?rI‘)"%rWé'tﬁPﬁgOf these
hydr oxypropyl cellulose (50 ng) as 20 dissolved therein and HCl at a
concentration of 1B %&rtélcles 1tseFr%’€‘F%‘i1 fe 20ROBOFRREQYS FHLYLHGS COMBLES iRger e
was prepared an aci di c aqueous solution (pH 0.7) in which Cefditoren
pi voxi | , h{BR oRYPFRROYS cBIbsftance ffd Apfdidonesy Pdvagid ABAeh¥erpretely

di ssol ved. 25 The resulting acidic aqueous sol ution obtained here
propyl cellulose, but the surface layer of the fine particles

is formed of a homogeneous mixture comprising the amorphous
10 substance of Cefditoren pivoxil, hydroxypropyl cellulose and

hydroxypropylmethyl cellulose.

Example 11

The crystalline substance of Cefditoren pivoxil (5 g)

was dissolved over 10 minutes in an acidic aqueous solution
15 (35 ml) containing hydroxypropyl cellulose (50 mg) as

dissolved therein and HCl at a concentration of 1N at a

temperature of 5 °C or lower. Thus, there was prepared an

acidic agueous solution (pH 0.3) in which Cefditoren pivoxil,

hydroxypropyl cellulose and hydrochloric acid were completely
20 dissolved.

The resulting acidic aqueous solution obtained here
was neutralized to a pH of 6.9 by a dropwise slow addition
of a IN agueous ammonia (about 34.5 ml), while the acidic
aqueous solution being maintained at a temperature of 5 °C or

25 lower. The time taken for the completion of the dropwise
addition of the aqueous ammonia was 43 minutes. During the

neutralization reaction, precipitate slowly deposited. The



was neutralized to a pH of 6.7 by a dropw se slow addition of a 1IN
aqueous ammoni a (about 34 m ), while the acidic aqueous

54 . sol ution being maintained at a tenperature of 5[err]C or |ower.
The tine taken for the conpletion of the dropw se addition of the
aqueous ammoni a was 36 minutes. During the 56 neutralization reaction,

precipitate slowy deposited. The 5 resulting neutralization reaction

sol ution conteﬂrﬁggbf{%%% qfuﬁggpﬁghgbgﬂgaggatg8ﬁngglw@foﬁtéﬁéé?&ﬁ%ﬁgrﬂﬁg“

at a tenperature
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wi th an aqueous .sQl ution of. 0.5 % (by weight) of hydroxypropyl et hyl
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pi voxi| conponent. The fine particles thus obtained were
pl aced in and washed was then dried under a reduced pressure. There was thus

obtained 4.9 g of a yellow-colored powder (the composition
10 of this invention) consisting essentially of numerous fine
particles which each were formed substantially from a
homogeneous mixture comprising the amorphous substance of
Cefditoren pivoxil and hydroxypropyl cellulose.
The total content of hydroxypropyl cellulose and
15 methyl cellulose contained in the fine particles present in
the resulting yellow-colored powder was calculated to be 1 %
(by weight) based on the weight of the Cefditoren pivoxil
component.
The fine particles thus obtained were placed in and
20 examined by the powder X-ray diffraction analyzer. The result
of analysis of the pattern of the resulting X-ray diffraction
chart indicated that no peak was appearing in the angle of
diffraction in said chart, and therefore that the Cefditoren
pivoxil component contained in the fine particles was present
25 in the form of the amorphous substance.
It is deemed that the fine particles contained in the

yellow~-colored powder as obtained in this Example have such



exam-nedbyt hepowder X-ray diffraction analyzer. The result 25 of analysis
of .the pattern of the resulting X-ray diffraction chart indicated that
no- peak was appearing in the angle of diffraction in said chart, and
therefore that the Cefditoren 55
pi voxi | conponent contained in the fine paPticles was present in the
formof the anmorphous substance. It is deemed that the fine
particles presepfridd A€ that tméebéfa%sg'p&eéiﬁpwrco% %BE%&Bﬁdof tHdES
Exanpl e have such 5 structure that the central portion or core portion
of these i 4 1061085 1 & Sed LD WS xR ¥E WS fising
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i n which Cefdi tng‘%ﬁp picvfgﬁiul , hydr oxypr opyl cellul ose and hydrochloric
e oSS

acid were conpl ol ved. The resulting acidic
aqueous sol utigg obt]ai E&d her e was neutralized to a pH of 6.9 by a
dropw se sl ow

The crystalline substance (5 g) was dissolved over
10 10 minutes in an acidic aqueous solution (35 ml) containing
hydroxypropylmethyl cellulose (50 mg) as dissolved therein
and 1N-HCl at a temperature of 5°C or lower. Thus, there was
prepared an acidic aqueous solution (pH 1.1) in which
Cefditoren pivoxil, hydroxypropylmethyl cellulose and
15 hydrochloric acid were completely dissolved.

The resulting acidic aqueous solution obtained here
was neutralized to a pH of 7.0 by a dropwise slow addition
of a 1N aqueous ammonia (about 34 ml), while the acidic aqueous
solution being maintained at a temperature of 5 °C or lower.

20 The time taken for the completion of the dropwise addition
of the agueous ammonia was 50 minutes. During the neut-
ralization reaction, precipitate slowly deposited. The
resulting neutralization reaction solution containing the
precipitate as formed was stirred at a temperature of 5 °C or

25 lower overnight.

The neutralization reaction mixture here obtained as

above was filtered to collect the precipitate. The resulting



of a 1IN aqueous amoni a (about 34.5 nml), while the acidic aqueous
sol-ution being maintained at a tenperature of 5 [err]Cor 25 Ilower. The

tinme taken for the conpletion of the dropw se additi on of the aqueous
anmoni a was 43 mnutes. During the neutralization reaction,
precipitate slowy deposited. The 58

56 resulting neutralization reaction solution containing the

i pi ' i f 5 .
Pover over ni ght PeCEbitite Vas hEin8h Ll CIRSHALNTSdiont SRIEEIBH of Butatned
o bl tat e s (BECHEIShEY, 68, FRALERRt AN EOBHAS a5 M SHhe "0
' . i.pi hed
then o1 odunder BreEhibaes Bolussid wakifnll SR Hder’ S regnopd BRSRERER - of
. A N o
Setont oy of  NOBBEGHs g SSERSR b o i@ avehlaforOlered dlky (the O

substantially froma ... _.h enepus m xture conpri.sing the anprphous
subst ance ofsy comp?ﬁm?‘?%r%ﬁr%?%xﬂv%fhﬁl%)dF&W&ﬂﬂg %élsleﬁltééély of

The total content of hydroxypropyl .cellulose and 15 nethyl cellul gse
contai ned in th%u]fl?ﬁ%u%ahl?%lpé‘srp%rcéseénf"%ilﬁﬁ each wgze, fepped jibstantially
yel | ow- col ored powder was cal cul ated to be 1 %, (by weight) based on
the wei ght of tEEOIb@f BPEGERRFQRS Bulxture comprisdngnthe amorphous subgkaneene
articles thus obtai ped were placed in and A 20 exam_ned by the_ powder
E)(-ray di ffracti%ﬁ G gq? en WGl and hydroxypsopydmethyls relpaiesen of

[ X-ray diffraction
the resulting 4 The total content of hydroxypropylmethyl cellulose

10 and hydroxypropyl cellulose contained in the fine particles
present in the resulting yellow-colored powder was calculated
to be 1.1 % (by weight) based on the weight of the Cefditoren
pivoxil component.

The fine particles thus obtained were placed in and

15 examined by the powder X-ray diffraction analyzer. The result
of analysis of the pattern of the resulting X-ray diffraction
chart indicated that no peak was appearing in the angle of
diffraction in the chart, and therefore that the Cefditoren
pivoxil component contained in the fine particles was present

20 in the form of the amorphous substance.

It is deemed that the fine particles contained in the
yellow-colored powder as obtained in this Example have such
structure that the central portion or core portion of these
fine particles is formed of a homogeneous mixture comprising

25 the amorphous substance of Cefditoren pivoxil and hydroxy-
propylmethyl cellulose, but the surface layer of the fine

particles is formed of a homogeneous mixture comprising the



chart . indicated that no peak was appearing in the angle of diffraction
in.said chart, and therefore that the Cefditoren pi voxi | conponent
contained in the fine particles was present 25 in the formof the

anor phous subst ance. It is deened that the fine particles
contained in the yel | owcol ored powder5%3s obtained in this Exanple
have such 57 structure that

the central portion_or core,portign of < + particles is forned
of a hormgeneou?mr%rf?lﬁrué 5%9%??&9%909 CéP&?ﬁ%r%rﬁD?B%%%@’substance of
Cefditoren pivoxil. and hydr oxy- I | cell h

| ayer of the fi Elg dﬁé’?‘@’ ipf%ég’ggmgghy?‘sc?%iﬁggg%fa%é h@ré)%ogtr}éo}:#sp}}n]i %tea‘lritl{alfl%%%'
conprising the gm)rgﬁouié substance of Cefditoren pivoxil,

hydr oxypr opyl c nd met hyl cel | ul ose. Exanpl e 12

The crystalline substance (5 s. di ssol ved ov ., 10 mnutes.in an
aci di ¢ aqueous sol uti onngé’?ﬁta\é@rﬁlﬁ frpgtance O%%%%B?BWPMPHH‘ 59
cel lul ose (50 as .di ssol ved t herein and IN-HC , at a tenperatur.e of
5[err] C or I%me"WaSTﬂﬂé,soiH@ OYRk 16 minutes, 18430 AT cagé’cﬁ?é’gu%oib‘l%&ﬂ‘on

(pH 1.1) in which Cef di toren pivoxil, hydyoxypropyl nethyl. .cellul ose
and 15 hydrocHI3§rF“é)aEPBtﬁéPéngoﬁﬁF}éY%I961#%%‘6‘7%&500“‘9) as dissolygd

resul ting acidic_aqueous sol ution obtained here was neutralized to a
pH of 7.0 by a &P6p®i8eaBRofiChddtt f ofencentrgtipn 9L dibodd amtsHPETALHE6!
34 m), while the ag¢jidic_aqueous sol ution being maj ntained at a

tenperature of SI[erf]¥ doWESwer ThuD thATE VPRE RLARATIDLAMHE PSHBABELPYR of

t he dropw se addition ) , ) . .
solution (pH 0.4) in which Cefditoren pivoxil, methyl

10 cellulose and hydrochloric acid were completely dissolved.
The resulting acidic aqueous solution obtained here
was neutralized to a pH of 6.7 by a dropwise slow addition
of a 1N agqueous ammonia (about 34 ml), while the acidic agueous
solution being maintained at a temperature of 5 °C or lower.
15 The time taken for the completion of the dropwise addition
of the aqueous ammonia was 40 minutes. During the
neutralization reaction, precipitate slowly deposited. The
resulting neutralization reaction solution containing the
precipitate as formed was stirred at a temperature of 5 °C or
20 lower overnight.

The neutralization reaction mixture here obtained as
above was filtered to collect the precipitate. The resulting
precipitate was washed well with an aqueous solution of 0.5 %
{by weight) of hydroxypropyl cellulose (15 ml). The

25 precipitate so washed was then dried under a reduced pressure.
There was thus obtained 4.9 g of a yellow—bolored powder (the

composition of this invention) consisting essentially of



of the aqueous ammonia was 50 m nutes. During the neut- ralization

reaction, precipitate slowy deposited. The resul ting neutralization
reaction solution containing the precipitate as forned was stirred at
a tenperature of 5 [err]C or 25 |ower overnight. The
neutralization reaction mxture here obtainéfl as above was filtered to

collect the precipitate. The resulting

(by wei ght) of e SuE BT o e VPl pfH FRitS B8ribiMlnainiaty
obiai ned 4.9 g o b o e R RERC A oS ing tne ARRERRPRR S Shance
cach wer e 1 or e s eranEAn pivexts apg pelhEFLERRL %Y ur e compri i ng
ol il ose, o0t AN Cang porR) FoRBRErET GReVH GAPVIRATAII ol | ul ose
resont i h (he PIRHPR RGO BRLLETOPBI PBRALIRath CHE d HIEFarticlas, be
component . presBRELT R Fodl Ot Voot Rilobet e naene Splaidated

of anal'ysi s of | EReDRat br HbMAIRAE o BaRErg I Ry G IS 424 /1 Coraitoman:

i ndi cated that no peak was aggearing in the angle of - diffraction in
the chart, and PH@BéF r EOPRARrhe Cef dit oren pi voxi| conponent

i i i ne ticles was present , _
contained in the fi p%ﬂe ine partf%les thus obtained were placed in and

10 examined by the powder X-ray diffraction analyzer. The result
of analysis of the pattern of the resulting X-ray diffraction
chart indicated that no peak was appearing in the angle of
diffraction in the chart, and therefore that the Cefditoren
pivoxil component contained in the fine particles was present

15 in the form of the amorphous substance.

It is deemed that the fine particles present in the
yellow-colored powder as obtained in this Example have such
structure that the central portion or core portion of these
fine particles is formed of a homogeneous mixture comprising

20  the amorphous substance of Cefditoren pivoxil and methyl
cellulose, but the surface layer of the fine particles is formed
of a homogeneous mixture comprising the amorphous substance
of Cefditoren pivoxil, methyl cellulose and hydroxypropyl
cellulose.

25 Example 14

The crystalline substance of Cefditoren pivoxil (5 g)

was dissolved over 10 minutes in an acidic aqueous solution



20 in the formof the anorphous substance. It is deened that
the fine particles contained in the yel | ow col ored powder as obtai ned
in.this Exanpl e have such structure that the central portion or core
portion of these fine particles is forned of a honbgeneous m xture
conprising 25 the anorphous substance of €&kfditoren pivoxil and hydroxy-
propyl met hyl cellul ose, but the surface |ayer of the fine particles is

formed of a honpgenequys m xture co i sin .

59 annrphodg%SHﬁgtgﬁggaéplEEfgg%h?%ng%#€§§??? (50 ma) A%,335580yiS%ket hy!
cel l ul ose and hydroxypropyl | l.ul_ose. aml Th
crystalline subﬁlfr’fgé%oflgéelf(gftaotr gncBP98§FFaEg°rg;)°fe 1%13 fhs® dtl‘esf%poﬁﬁlaétdlro%/gﬁ 16
mnutes in an a iqgc aqueous soLutio é35 m ) _cont aini. met h

cel l ul ose (50 n%) Oy LG redT 2US %Wé‘?e‘i’% aﬁﬁfeﬂ%'lecgtanaaé: nBI{EC8R of
IN, at a tenperature, of err] C.or lower. Thus,. there wer repar ed
an aci di ¢ aqueo9lution éBﬁuPrg& %BLVB? § ?ﬁ¥6aﬁ?§9?xﬁ%HQ§ﬁ%ﬂ1Wﬁﬁ%g%I P

met hyl 10 cellul.gse and hydrochloric acid re conpl etely dissol ved.

The resul ting aé’ne&iléllgﬁﬁeéﬁé B¥HEPFBLOBEE a?‘ﬁ’\é% "I‘%"?eerg)ompl YnEdSSVEEd to
a pH of 6.7 by a dropwi se slow addition _, of a 1N aqueous ammopni a. (about
34 m), while the aci di EP&qFRIJULLINg acdslin PSHeBBF’n%Oﬁh' H%i%%&édah re
tenperature of 5[err]C or lower. @15 The tinme taken for, the conpleti, f
the dropwi se ad#@si E’!\eﬁ neutgpligeddq gl CdnProhPY &L ORTLFeNT e .g‘%é&it!rlg?g‘ >

t he neutralization reaction, precipitate sIomﬂX depgsjted. The  _,
of a 1N aqueous ammonia Pabout 34.5 ml), while the acidic

aqueous solution being maintained at a temperature of 5 °C or
10 lower. The time taken for the completion of the dropwise

addition of the aqueous ammonia was 23 minutes. During the

neutralization reaction, precipitate slowly deposited. The

resulting nentralization reaction solution containing the

precipitate as produced was stirred at a temperature of 5 °C
15 or lower overnight.

The neutralization reaction mixture obtained as above
was filtered to collect the precipitate. The resulting
precipitate was washed well with an aqueous solution of 0.5 %
(by weight) of hydroxypropylmethyl cellulose (15 ml). The

20 precipitate so washed was then dried under a reduced pressure.
There was thus obtained 4.9 g of a yellow-colored powder (the
composition of this invention) consisting essentially of
numerous fine particles which each were formed substantially
from a homogeneous mixture comprising the amorphous substance

25 of cefditoren pivoxil and methyl cellulose.

The total content of methyl cellulose and hydroxy-

propylmethyl cellulose contained in the fine particles present



resulting neutralization reaction solution containing the precipitate
as fornmed was stirred at a tenperature of 5[err]C or 20 |ower overnight.

The neutralization reaction m xture here obtained as above was
filtered to collect the precipitate. The resulting precipitate was
washed wel|l wi th an aqueous solution of 0.%26 (by weight) of

hydr oxypropyl cellulose (15 m). The 25 precipitate so washed was then

dried d d d e, h hys. obt ai ) f

Vel | ow color ed. OVERT TEHETELRS ¥eddSHbeEron Sor PPAHEr MR st kst te: P
tiall f , . 60, .

Fine parti ol es dntch (BESIPYENR PRFRAATSERE MEHENS 7§ the colyitqrep BIVBRELS

honbgeneous m xture conprising the anorphous substance of Cefditoren
pi voxi | and netﬁ9W988?HErose. The total content of nethyl
cel l ul ose and 5 hydroxypropyl cell.ul ose contained in the fine particles
present in the resultiﬁﬁh?é£¥ @ﬁ9$9%ﬁsp5aﬂﬁrogﬁﬁl?§ﬁcﬂﬁ%ﬁ(ﬂ}aced lntﬁnge 2
% ( by meighgg based,on the meight of the Cefditoren g%voxil

conponent . examined byrHhe pPHdep X14G0] SSTERACSE HIR aPALYZGHEr e TPIEEEULH
and 10 exam ned by thepowderX-ray diffraction anal¥zer. Thg,r%sult.

of analysis of Phelpk%ekhobith@ateesn Phdhe rajudFirg stiahditiractygny
i ndi cated that no peak was aggearing in the angle of | . diffraction in
the chart, and FhaFer dreleaked (HRACAReVasS aPPestiagi LFNc5hfoABALe OF
contained in the fine Eartiples was present 15 in the formof the

amor phous subst @hEEraction in the chprti sapdehRerefrre (et the pgEditpEen

present in the . . . . .
pivoxil component contained in the fine particles was present

10 in the form of the amorphous substance.

It is deemed that the fine particles contained in the
yellow-colofed powder as obtained in this Example have such
structure that the central portion or core portion of these
fine particles is formed of a homogeneous mixture comprising

15 the amorphous substance of Cefditoren pivoxil and methyl
cellulose, but the surface layer of the fine particles is
formed of a homogeneous mixture comprising the amorphous
substance of Cefditoren pivoxil, methyl cellulose and
hydroxypropylmethyl cellulose.

20 Test Example 1

There was taken as a sample one gram of the
yellow-colored powder (the composition of this invention),
which was obtained in Example 6 above, and which consisted
essentially of the particles as formed substantially from a

25 homogeneous mixture comprising the amorphous substance of
Cefditoren pivoxil and hydroxypropylmethyl cellulose, and in

which the surface layer of said particles contained



yel | owcol ored powder as obtained in this Exanple have such structure
that the central portion or core portion of these fine particles is
for.med of a honpbgeneous m xture conprising 20 the anorphous substance of
Cefditoren pivoxil and nethyl cellul ose, but the surface |ayer of the
fine particles is fornmed of a honobgene6dis m xture conprising the

anor phous subst ance of Cefditoren pivoxil, nethyl ceIIquse and

hyd I 5. Ex 14
SUbst ance of CePAEERANToRYAEPEYEF BV oGhLulpegel TBE ST fos e n
an acidic aqueous so

ut i ont thyl . .
cel l ul ose (50 nﬁ‘ﬁ a?EL gloﬂ}e%lso ml Oti Ry & n'éaﬁd ﬁﬁﬁ {’j‘pfg C r‘%&ﬁ“&ﬁ‘gof
1IN at a tenperatyre 1 C aqr | ower u h repa d an
aci di ¢ aqueous % ut §§iﬁpnoﬁ§ %Z 0.3 8'ﬁ£nﬁfﬁﬂ %gf%Yt% p¥®3¥?
5 cel lul ose and chloric aC|d re conpl et el
The resul ting aéfl Q&&HeG&EeQBFuFP th%?ggﬂ%dp?%‘?%é ‘Vﬁ% & A} 1ipore
neutralized to a_pH of dr opwi se sl ow add ueous
anmoni a (about 34, /Smﬁrmemkmﬁqeeg% ’EEPdﬁe@oveth%ﬁﬁ%%ﬁ@%%ﬁﬁ@ﬁ&rﬂtfé
mai ntai ned at a tenperature of 5[ erré C or | ower. — The tlne taken for
the conpl etion e A&2FFBARERE aqueo ﬁld??%‘bﬁl?ﬂ hetee fRGReLmIBEicR was 23
m nutes. During the neutralization reaction, precipitate slow

deposi ted. The contaiped) ¢eHLtRERD RIVLFLLANG &het YaheSot ot yhlte G&thléhlﬁﬁﬁg

t he precipitate as produced was stirred at, a tenperature of 5 [err]C
15 or | ower ngreﬁ]lgﬁftlves above-mentioned as dissolved therein, was then

measured in respect of the concentration of the Cefditoren
10 pivoxil. By this measuring test, the amorphous substance of
Cefditoren pivoxil contained in said yellow-colored powder
was found to have a solubility of at least 4 mg/ml in said
acidic water at 37 °C .
On the other hand, a test similar to that given in the
15 above was carried out to measure the solubility of the
crystalline substance of Cefditoren pivoxil (the orthorhomic
crystalline substance of Cefditoren pivoxil as obtained in
Example 1 of the PCT application International Open-Laying
Publication No.W098/12200), which was used as the starting
20 material. This crystalline substance of Cefditoren pivoxil
was found to have a solubility of only about 0.4 mg/ml in the
above-mentioned acidic water at 37 °C.
Test Example 2
Five grams of the yellow-colored powdery composition
25 as obtained in the above Example 6 were placed in a sealed
container and then stored therein at 40 °C under an atmosphere

of dry air for 4 months. After the storage, the yellow-colored



The neutralization reaction m xture obtained as above was filtered to
collect the precipitate. The resulting preci pitate was washed wel |

wi th an aqueous solution of 0.5 % (by weight) of hydroxypropyl et hyl
cellulose (15 mM). The 20 precipitate so washed was then dried under a
reduced pressure. There was thus obtaiéed 4.9 g of a yell ow col ored
powder (the conposition of this invention) consisting essentially of
nunerous fine particles which.,each were formed substant.i al | . fraom
homogeneous ni xPAFECTENEPPRPRYTLAR WRa%r bAoTR %lbfbs}t)%%er%h%§a/rbﬁal(’}eefrdi ta&ggn
pi voxi | and nethyl cell ul ose, . The, total .content. of thyl .

cel lul ose and hygRrgRyed for LE§oXrFaY ndHf Eere it i it BraEe T ){Iﬁ'@y?i ne
particles present, ) . 62 in the
resul ting yel | oRiESEBFEACPORARRLYRRE SR A ERAT J1gR8 11 Exai“&lq’/(ﬁ(‘byﬂn

wei ght) based on the weight of the Cefdif{oren pivaxi) cO oneng_..,

The fine partickP8adlygds 86t BPReBahksEn &P%c‘é‘bei‘pr?%m% X‘é)?é(mdggd‘trﬁff f[8
powder X-ray diffraction_analyzer. The result of analysis of the
pattern of the cBagkttiiRgiRated BHhat BRIPOAK Was FPRGATINWiITaEE Rgienst
peak was appeari Rg in the angl e of diffraction in the chart, and
therefore that EAEfTAEELEBr &R the chatbyxi ITtcaidsoidNe CoMPGi RBAtI RhBhe fine
particles was present 10 in the formof the anmorphous substance.

It is deemed t h&efdREOrPRePHUPKIE| @RNEBHRSH nbEy §he tTide partigles\pEsrsrtd
powder as obtained in this Exanple have_ such structure that the |,
central portionisrtkeadoysmestionednggblow-colered powdes) e8VeR F iGkdtsf a

honbgeneous m xture conpri sing L
storage at 40 °C for 4 months, could remain in the form of the

10 amorphous substance and therefore has a crystallographical
stability.
Industrial Applicability

The yellow-colored powdery composition consisting

essentially of the particles as formed from a homogeneous

15 mixture of the amorphous substance of Cefditoren pivoxil with
a water-soluble high-molecular additive, for example, a
water-solubilized cellulose derivative is now provided
according to this invention, and said composition is orally
administrable and is useful as such an orally administrable

20 antibacterial agent which has a broad antibacterial spectrum.
The Cefditoren pivoxil component contained in this composition
has a high solubility in an HCl-acidified water having a pH
value of about 1.2 and hence the composition of this invention
can exhibit a high therapeutic efficacy when administered

25 orally.



15 the anorphous substance of Cefditoren pivoxil and net hyI

cellul ose, but the surface layer of the fine particles 4 forrred of a
honbgeneous mi xture conprising the anorphous substan e oT di-toren
pi voxil, nethyl cellul ose and hydr oxypr opyl net hyl ¢ Test
Example 1 There was taken as &3»sanpl e one g @

yel | ow col ored powder (the conposition of this | nventi on),

obt ai ned in Exanple 6 above, and which C(H}'%aﬁ'} essent i aI ly of tRe
particles as forned substantially froma ormgeneous m xture

conpri sing the anorpho su stanc or er IVOXI

hy(rzlnr)oxypr opy! net hyI celtulo yﬁdmmls% g’tlre qzzfgpgpo‘ﬁ‘flegﬁl d
particles contain . .

addi tionally hyﬂ?’ﬁ??f)?‘%b?ﬁ‘ %ﬁ’lﬁ%’é{ e{f’ﬁﬁngéﬁﬁ% b st% partlciﬁés"’%%%@ed
in 250 m of an aCi]dI C V\?ter pH 1.2) containin about 1N HCl at 37
[err] C and stirfPBa*afr87 % & “}ﬂﬂfr"seouﬁn ixture Péfsél Frrgtaddeous

sol uti on was passed through a mllipore [err]m_menbrane filter to
renmove the insoftRPR1SHHY Sttﬁé’llgf'r%‘ﬁ?rphous &Flﬁ’ew? tehspatEhte sybssagce of
sol ution here obtained, whi . contained Cefditoren pivoxil and the
wat er - sol ubl e cEffdIERESD Pl"o’ﬂ’ér iWidth e dadisdrEchuRlrohdghaBOdrSEbRT ed
therein, was then_ . measured in respect of the _concentration of the
Cefditoren 10 a‘ﬁ@%}k‘??r anBy”IHﬂbeﬁﬂéﬁé‘a %@at"@sét ung far B iedina lstextere e
of Cefditoren pivoxil contained in said yellowcol ored powder

was found to ha¥EtBigdgpamh rastisilex qhagacterdged innthatdsaid yellow-

colored powdery composition consists essentially of the solid
10 particles each formed of the homogeneous mixture of (i) the
crystallographically stable, amorphous and water-soluble
substance of Cefditoren pivoxil, namely 7-[(2)-2-(2-
aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[(2%)-2-(4-
methylthiazol-5-yl)ethenyl]-3-cephem-4-carboxylic acid
15 pivaloyloxymethyl ester, with (ii) the water-soluble high-
molecular additive which is either such a pharmaceutically
acceptable, water-solubilized derivative of cellulose as
chosen from hydroxypropylmethyl cellulose, hydroxypropyl-
methyl cellulose phthalate, hydroxypropyl cellulose, methyl
20 cellulose and a pharmaceutically acceptable alkali metal salt
or alkaline earth metal salt of carboxymethyl cellulose, or
pluran, carrageenan, polyvinylpyrrolidone or an alginic acid
ester of polypropylene glycol, that the water-soluble high-
molecular additive (ii) contained in the above-mentioned solid
25 particles is pre'sent in said particles in a proportion of 0.5 %
~ 5 % based on the weight of the Cefditoren pivoxil substance,

that said particles fuse at a temperature of 120 °C or higher,



acidie water at 37 [err]C On the othelrumm ,‘"m&mj il ar
to that given in the 15 above was carried out to ” ility

of .the crystalline substance of Cefditoren pi voxi | © (t‘he "or £hotr hom ¢
crystalline substance of Cefditoren pivoxil as obtained in Exanmple 1
of the PCT application International Open-L&§ing Publ i cati on

No. W98/ 12200), which was used as the starting 20 wmaterial. This
crystalline sub n [ o]

ol ubi 111y of obry Spate 6799 st/ fErEhtfEerving Y88t FERAL EnOBMOLPRONS, o/
at 37 [err]C.

h
yel | ow col ored pomﬁgségggén%gge?%ﬁorﬁg P%l‘io’(‘)blf rjlhggc(?fgtﬁlh CIabl%"vgsa'l‘:‘)fgrrpl e g
I d t t
inder "an_ at mospRETEIC1es goeg il Ao afy padlf be WRepo IRt Auigat iy
| I d .
Lomos: 1 on s PaRArERY BOHSRT ALEEEARLPREFY SAPTE of RAid R ied byt

X-ray diffr raction anal yzer sane

ey ey | 6L B R A lnfﬁaréé-%b%qrwwrbgﬂem B (¥ Heasiied” ?@

X-ray diffractio |nd|c n ak wa ari
angl e of P]eﬂ'rlﬁg?ﬁoﬁo ASEhEMC ‘?‘Pl ‘W&é&{e)mfs 5 %H'Ell hbroa
Cef di toren pivoxil  contai ned |nthef|ne artlcles prese in the

above- nent i oned PFaK| S THTURIEPoRdfe? , wae Mumhasy oft 1750 Cn st G Gempared
40[err] Cfor 4 no could remain in the formof the 10 anprphous
suLsta]nce and tWéFg'f"g}eesh%’épgeé y%ﬁéP?BﬁPEb‘Pﬁ‘@&‘Ihlbltedsthth?PtWhorhomblc

crystalline substance of Cefditoren pivoxil at a wave number

10 of 1750 cm™ in the infrared absorption spectrum, and that the
amorphous substance of Cefditoren pivoxil (i) contained in
said particles can b-e dissolved in an acidified water
containing hydrochloric acid (pH 1.2) at a solubility of at
least 4 mg/ml of Cefditoren pivoxil at 37 °C and has a

15 crystallographical stability such that said amorphous
Cefditoren pivoxil substance does not involve crystallization
when stored at 40 °C for 4 months in a sealed container under
dry conditions.

2. A composition as claimed in Claim 1, which

20 consists essentially of particles each formed of a homogeneous
mixture of the crystallographically stable, amorphous and
water-soluble substance of Cefditoren pivoxil with hydroxy-
propylmethyl cellulose, hydroxypropyl cellulose, methyl
cellulose or polyvinylpyrrolidone blended as the water-

25 soluble high-molecular additive which is present in an amount
of 1 ¥ ~ 3 % based on the weight of Cefditoren pivoxil.

3. An orally administrable yellow-colored powdery



| ndustrial Applicability The yel | ow col ored_powder

conposi tion consisting essentially of the particles aﬁ,ﬂmﬂmulmm
homogeneous 15 mi xture of the anorphous substance of Cef'cH 2 ””m
W th a wat er-sol ubl e hi gh-nol ecul ar additive, for exanple, & " s ~

wat er - sol ubi |l i zed cel lul ose derivative is nbWw provi ded according to
this invention, and said conposition is orally adm nistrable and is -

useful as. such Aufloll it AIUGNESLE ahlCeodn PO 1PASE SELALI CHRILLE RS 2

broad anti bacterial® spectrum conponent

F-actai fi ed whokP g semeriB8afychies 385 7 Shiedf Rlkannicai 1y

composi tion of Lhls VRl 8hous and YheBsRbd e baBstIREERSH Ut eichency

CLAI M5 \ . An orally adm nistrapl e el ] ow col.ared powder
conposi tion conﬁlértol’ﬁ‘}é é’égglnf’ﬁgﬁ%sf}f%g?i%lagf ?%%%%i%i% Eive IC2’erach gre
formed of a honbgenequs m xtuyre of . a crystallo- 5 raphi cal |y stabhl e,
o hous anA warEntayRen| And BaitnpSE 2efes Shage op (B R I w S SRAAIn
wat er - sol ubl e hi %h-rml ecyl addi tive, and which, particles hayve a

I,
uni form internd Xtté’%leuf"ét%m eaghi RRR 8GR, PR RFEET adt dftdtedlign t hat

said yel |l ow col ored paowdery conposition, consists essenti al |l ¥L of the
solid 10 part Y&ldOVsLOHOFSANBAVARTY HeO RN DHEHIY RO M tF essrentiipliye of
crystal l ographically stable, amrphous and water-sol ubl e . Substance of

Cef ditoren pi vo}:ihle, pﬂgﬁép§eq_eta(cg _sgbg;?;mtially comprising a mixture of (i)

the crystallographically stable, amorphous and water-soluble
10 substance of Cefditoren pivoxil, namely 7-[(Z)-2-(2-
aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[(2)-2-(4-
methylthiazol-5-yl) ethenyl]-3-cephem-4-carboxylic acid
pivaloyloxymethyl ester, with (ii) a first, water-soluble
high-molecular additive which is either such a
15 pharmaceutically acceptable, water-solubilized derivative of
cellulose as chosen from hydroxy-propylmethyl cellulose,
hydroxypropylmethyl cellulose phthalate, hydroxypropyl
cellulose, methyl cellulose and a pharmaceutically acceptable
alkali metal sal_t or alkaline earthmetal salt of carboxymethyl
20 cellulose, or pluran, carrageenan, polyvinylpyrrolidone or
an alginic acid ester of polypropylene glycol, that the central
portion or core portion of the respective particles which is
lying under the surface layer of said respective particles
is formed only from a homogeneous mixture of (i) the amorphous
25 substance of Cefditoren pivoxil with (ii) the above-mentioned
first, water-soluble high-molecular additive, but the surface

layer of said particles is formed from a homogeneous mixture
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additive which is either such a pharnmaceutically accept abl e,
wat er - sol ubi | i zed derivative of cellul ose a8 chosen from
hydr oxypr opyl net hyl cel |l ul ose, hydroxypropyl - nmet hyl cel | ul ose

pht hal at e, hydr oxypg I L.ul ose hyl ' . . . .
pharnaceuticalI%éﬁgﬁg%éﬁﬁﬁﬁgﬁﬁgﬁﬁsH&?%PXSSﬁégceESE%gkgﬁﬁhqﬁﬁgaé%}¥%(%%Qa
salt of carboxynethyl celluyl ose, .o . .pluran, .carragegnan, .
pol yvi nyl pyrr ol ir{g’(?nglléﬁt gﬁ%ﬁrﬁﬁﬁﬁggégi}hlglp'm()leesqué]’aro?ggbﬁ%?c%]xsll ah%e &'Il)%lol :
t hat the water-sal,uhl e high- nol ecul ar jtive (i), contained.in the
above ment | oned (Sdpd Sus8” apseerntacer coprsabible piutpdpe et ao edve
proportion of 0.5.,% ~ .5 % based on the wej ght af, the Cefdjtoren
pi voxi | substan(‘f’gl,lth 18 f“ﬂgt"téﬁpaigﬁr%?‘E?Jé%(’?%fs%?'atw "Elbrﬂpser"}ﬁdtﬁ@ 2
120[ err] C or_hi gher, . . . 66 but
do not shOM/%ny%HgFFﬁPFE AAEEPRERbof FEM the A MRALHART Tirst saterance
of Cefditoren pivaxil (ig contained in said parti,cl es, does not show
any peak of theS2igPdeohiahrpeleeitar additive preseny puibet” g FetsRdt ry
chart of said particles but 5 exhibits in its infrared absorption |
spectrum (as neRSEtd@NpPr core PRrFiPRhotasdiRARLIUfTd idihdgfezx sald
substantially broader peak of absorption at. a wave nunber of 1750
crierr], as congirdace layeqpfihapashifle paar Wiicdhssrpnd ovader-5PLEl 1By
t he orthorhonbic crystalline substance of Cefditoren pivoxil at_ a
wave nunber 10high-medgcihpEgdditiviendsisaleated HHBAPErerYPSOPYLRRE YA
t hat the anDrRhous substance of Cefditoren pivoxil (i) contained in
10 cellulose, hydroxypropyl cellulose, methyl cellulose and
polyvinylpyrrolidone, that both the first water-soluble
high-molecular additive (ii) and the second water-soluble
high-molecular additive (iii) are present in a total
p;oportion of them of 0.5 $ ~ 5 % based on the weight of the
15 cefditoren pivoxil substance contained in said particles, that
said particles fuse at a temperature of 120 °C or higher, but
do not show any definite melting point, that the amorphous
substance of Cefditoren pivoxil (i) contained in said
particles does not show any peak of the angle of diffraction
20 in a powder X-ray diffractometry chart of said particles but
exhibits in its infrared absorption spectrum (as measured by
pelleted potassium bromide method) a substantially broader
peak of absorption at a wave number of 1750 cm™, as compared
with the sharp peak of absorption exhibited by the
25 orthorhombic crystalline substance of Cefditoren pivoxil at
a wave number of 1750 cm™ in the infrared absorption spectrum,

and that the amorphous substance of Cefditoren pivoxil (i)



said particles can be dissolved in an acidified water ————eentainin

hydrochloric acid (pH 1.2) at a solubility of at I m  of
Cef.ditoren pivoxil at 37 C and has a 15 crystall ogra&ﬂ,ﬂﬂ” I
t hat sai d anor phous Cef di toren pivoxil substance doescn

i

crystallization when stored at 40 C fo694 nonths in a seal ed container
under dry conditions. A conposition as clainmed in

2.
Caim1l, which 20 I st tial f ticl h,f d .af.
ol m L o 1 e SR SR T Koo WS SBTHE LU Sed
t er-sol ubl bst f.Cefdit ' I wit - -
ol uh SRS RSB B bt ol A% a grvapidicy
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wei ght of Cefditoren pivoxil, . ... 3. An oral Iay‘ adm ni strabl e
yel | ow col or ed ﬁg\x&graglographlcal stability such that sdid amorphogs

conposition consisting essential Ig/ of particles which each . )
substantial |y cSREALERTRPRINAIIoFubSEagR% dPRSIaphn¥aL Y crystadddgpgion
anor phous and wat er - sol ubl e subst ance of Cefditoren pivoxi| wth
vat er - sol ubl e hv§sPndresed At 404G £og dmontdis Jagat $¢aked fAntAHiNGy under

particles have a uni forr_‘r%-,i nt er nal texture within each particle,
characterized | AX¥h§PRERELIONS. ye| | ow col ored powdery conposition consists

essentially of the particles each substantially conprising a m xture
of (i) the cryst al fegr 2bIFCRROEY-tdPaM e Claddeghby £1ladd dat ybhe

central portion or core portion of the respective particles
10 which is lying under the surface layer of the respective
particles is formed from a homogeneous mixture of the amorphous
substance of Cefditoren pivoxil with hydroxypropylmethyl
cellulose, but the surface layer of said particles is formed
from a homogeneous mixture of the amorphous substance of
15 cCefditoren pivoxil with hydroxypropylmethyl cellulose and
also with hydroxypropyl cellulose or methyl cellulose.

5. A composition as claimed in Claim 3, wherein the
central portion or core portion of the respective particles
which is lying under the surface layer of the respective

20 particles is formed from a homogeneous mixture of the amorphous
substance of Cefditoren pivoxil with hydroxypropyl cellulose,
but the surface layer of said particles is formed from a
homogeneous mixture of the amorphous substance of Cefditoren
pivoxil with hydroxypropyl cellulose and also with hydroxy-
25 propylmethyl cellulose or methyl cellulose.
‘6. A composition as claimed in Claim 3, wherein the

central portion or core portion of the respective particles



10 substance of Cefditoren pivoxil, nanely 7-[(Z)-2-(2-
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pi val oyl oxynmet hyl ester, with (ii) a first, water-soluble * s o

hi gh- nol ecul ar additive which is either suc‘hO a 15 pharnmaceutically
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which is er the surface |a of saidr ectlve articles
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substance of Cefditoren pivoxil wt hove-nenti o first,
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particles is forned froma honbgenepus m xture

68 of (i) FR&LEABFBhBDG %k%%t‘éh*élé lbﬁfd]@fﬁlf‘?ﬂyélﬁ‘eﬁﬁl\%xﬂe%utlﬁsﬁ P)f
the first water-soluble high-nolecular additive and also with (rii)
such a second, WHHEP*¥BroBYr: FefhulRf@cul ar additive which is

addi tionally incorporated, which is nmade of a | 5 substance different from
the above-mentioned firdt wah 6pmpositiep|amicd apmgH- HbICd@imas - aipngipethe
present just in the central portion or core portion of said particles
| yi ng under sai @entralspe¥iien |f corsf pPREiparef dthe raspamtiive pasbiales
wat er - sol ubl e
: 10 which is lying under the surface layer of the particles is
formed from a homogeneous mixture of the amorphous substance
of Cefditoren pivoxil with polyvinylpyrrolidone, but the
surface layer of said particles is formed from a homogeneous
mixture of the amorphous substance of Cefditoren pivoxil with
15 polyvinylpyrrolidone and also with hydroxypropylmethyl
cellulose or hydroxypropyl cellulose or methyl cellulose.
8. A process for the preparationof a yellow-colored
powdery composition consisting essentially of particles which
each are formed of a homogeneous mixture of a crystallo-
20 graphically stable, amorphous and water-soluble substance of
Cefditoren pivoxil with a water-soluble high-molecular
additive, and which particles have a uniform, internal texture
within each particle, characterized in that the process
comprises a step of dissolving an orthorhombic crystalline
25 substance of Cefditoren pivoxil, namely 7-[(2)-2- (2-
aminothiazol-4-yl)-2-methoxyiminoacetamido]-3-[(Z)-2-(4-

methylthiazol-5-yl)ethenyl |-3-cephem-4~carboxylic acid



hi gh-nol ecul ar additive is selected from hydroxypropylnethyl 10 =
celJ ul ose, hydroxypropyl cellulose, nethyl cellulose an i
pol yvi nyl pyrrol i done, that both the first water-sol ubl ecimm’ﬂﬂ"umﬂmmﬂ | ar
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69 contained in said particles can be dissolved in an acidified
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10 o0f0.05%tol% (weight/weight basis), and which acidic aqueous

a

solution is containing also hydrochloric acid, phosphoric acid,
sulfuric acid, acetic acid, propionic acid or butyric acid
at a concentrationof 0.1N~ 12N of the acid, so that the amount
of Cefditoren pivoxil dissolved in said acidic aqueous

15 solution is in the range of 10 times to 130 times based on
the wholeweight of said water-soluble high-molecular additive
contained in said acidic aqueous solution, and so that there
is prepared an acidic aqueous solution containing Cefditoren
pivoxil, the water-soluble high-molecular additive and the

20 acid dissolved therein, a step of subsequently neutralizing
the acidic aqueous solution so prepared by adding slowly
thereto an aqueous solution or solutions of sodium or potassium
hydroxide, sodium or potassium hydrogen carbonate, or sodium
or potassiumcarbonate, singly or in combination, or an agqueous

25 solution of ammonium hydroxide, with maintaining said acidic
aqueous solution at a temperature of 10 °C or below under

stirring, and with the amount of the basic sodium or potassium



4. A conposition as clainmed in Caim3, wherein the central portion
or core portion of the respective particles 10 which i J“ull‘rnﬂ"'mm luuﬂ
sur.face | ayer of the respective particles is forned ! us

m xture of the anorphous subst ance of Cefditoren pivokil® wth"
hydr oxypr opyl net hyl cellul ose, but the73urface |ayer of said particles
s forned froma honbgeneous m xture of the anorphous substance of 15

Cefditoren pivoxil wth hydraxypr.opy t hyl .ce] |l ul ose,an al so mj.th
hydr oxypr opy| cézlqn}.ﬂob’é’g 8% ﬁﬁ‘f"ﬁ Ilu@e}‘ggmééde £0'$8°%adld t%_sa%l acidic
conposition as clained in Caim3, whereiin the entral .portion qr. core
borfron of the ASHSEES RLEhTen bEyat'Es SufnpEfd thaty i rhANAF T BsHiste

| ayer of the respectiyve particles is fornmed froma honogeneoys njxture
of e armr phouddl et 108 BERSRCERS Mk LG SORVE. 418 TR B oiyT
cel | ul ose, but the surface | ayer of said particles is fornmed froma
honogeneous i xtlurle &M% Re S48Br BhobSNELBYLAACRUBINDLERE t P Erral izatyiqryyi |

W th hydroxygrop | cellulose and al so with hydroxy- 25 propyl nethyl
cel l ul ose or? netiRACtdOM Hhesgtirring of the gauely FRgEE bRt HiNged in

Claim3, wherein the central portion or core:Porgion of .the respective
particles Cefditoren pivoxil at a temperature of }§°C or hgdiown 2 brgngg

under the surface |ayer of the particles is formed from a honogeneous
m xture of the Wﬁh&@s%@ﬁé?&gééion of ofetRi bp¥en anl Xddkiandythe net hyl
cel lul ose, but the surface | ayer of said particles is formed froma
homogeneous i xWater-s9lygblenbighonpheesl atbadeketvefs muridanaas 1y Vo
wth methyl the aqueous solution, a step of collecting by filtration or
10 centrifugation, the so deposited precipitate from the
resulting neutralization reaction mixture, a step of washing
the collected precipitate with an aqueous solution of a water-
soluble high-molecular additive made of the same substance
as that of the first-mentioned water-soluble high-molecular
15 additive and containing said additive dissolved in said
solution at a concentration of 0.5 % ~ 10 % (weight/weight
basis), while at least a portion of said water-soluble
high-molecular additive used here in the washing aqueous
solution is allowed during the washing operation to transfer
20 from the washing aqueous solution of the water-soluble
high-molecular additive into the surfaces of the particles
of said precipitate, and a step of then drying the washed
precipitate, to afford the yellow-colored powdery composition
consisting essentially of the particles each formed of the
25 homogeneous mixture of the crystallographically stable,

amorphous and water-soluble substance of Cefditoren pivoxil

with the above-mentioned water-soluble high-molecular



cell Wl ose and al so with hydroxypropyl methyl cellul ose or————hydroxypropyl
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graphically stabl e, agnorphous an ter-sopl ubl e substance, of
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whi ch particles have a uniform internal texture wi t hin each particle,
characterized i FSIRACOTRE PAYLEdL 1N an i1 eRAUeU S AUl shichy ign
orthorhonbic crystalline 25 substance of Cefditoren pivoxil, nanely
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is containing a water-sol ubl e high-nol ecul ar additive nmade .. of either
such a wat er - solC§BiL 128 dBREDEL | Gl bilese | pdseolyvinylpyrddiderne: &

hydr oxypr opyl net hyl cel |l ul ose, hydroxypropyl -
Y yPropy diésolved.at.a coﬁéentr%giogyof 0.05 %$ to 1 % (weight/weight

10 basis) and which acidic aqueous solution is containing also
hydrochloric acid or phosphoric acid at a concentration of
0.5N ~ 2.0N of the acid, so that the amount of Cefditoren
pivoxil dissolved in said acidic aqueous solution is in a range
of 10 times to 100 times based on the whole weight of said

15 water-soluble high-molecular additive contained in said
acidic aqueous solution, and so that there is prepared an
acidic aqueous solution containing Cefditoren pivoxil, the
water-soluble high-molecular additive and the acid dissolved
therein, a step of subsequently neutralizing the so prepared

20 acidic aqueous solution containing Cefditoren pivoxil, by
adding slowly thereto a 1IN ~ 2N agqueous sodium hydroxide
solution or/and a 1N ~ 2N aqueous sodium hydrogen carbonate
solution, or by adding slowly thereto a 1IN ~ 2N aqueous
ammonium hydroxide solution, with maintaining said acidic

25 aqueous solution at a temperature of 5 °C or below under
stirring, until said acidic aqueous solution is neutralized

to a pH value of 6.5 ~ 7.0, a step of continuing during the



5 nethyl cellulose phthal ate, hydroxypropyl cellul ose, nethyl '
celJulose and a pharnaceutically acceptable alkali netal mmm“m“IMﬂ" “‘“‘
al kaline earth netal salt of carboxynethyl cellulose, orlll At

carrageenan, polyvinylpyrrolidone or an alginic acid ester” of
pol ypropyl ene glycol as dissolved at a concehtration 10 of 0.05%to 1 %
(wei ght/wei ght basis), and which aci di c aqueous solution is containing

al so hydrochl ori cid, osphoric, acid . rj Ci i c acid,

pr opi oxi c acid 8%“%5?@?'?%95%%%&&1%% t;;lhecoshtclé‘tflrt%rr{a{*| i0 tg}e %ef%c‘@t‘T%N of the
acid, so that the _amount . . of fditoren pivaxil dissaolved incsai
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repared an aci di ueous solutjon containing.Cefditoren . ivoxil, the
Nt or - sol ubl o hABA-SHF HELEEr SaiBP LR Ve Hhd g 136 additite sipryEanenuriyn,
a step of suﬁse?uentléé“geutral i zin . the acidic aég)tiﬁ(%r% ,Sol ution so
prepared by hddthgMsFakHyadqueous RGNy 44 R Yol 95 510Gt S8ns of
sodi um or potassium |, hydr oxj de, sodi um or potassium hydrogen carbonate,
or sodi um a\epﬁﬁ%ﬁggiﬂgr?‘é%@b%%‘f LT {18 1S B 0GR Rd A 225 0Rn
aqueous 25 solution of amoni um hydroxide, w th maintaining said acidic
aqueous sol uti oRCaFtACR e 8 TTePLOf f3 RS thE| ]tﬁﬁfe‘?agpreClB%F?F?ng,

and with the anount of the basic sodium or potassium ,
72 conpoudtBr aBnABRERMS SRFESEUE Ao havadddedolybds Bighrapiecular

aqueous sol ution _being so adjusted that the resulting reaction )
solution after RAG1R&VErBRAS 2T oFRQ HOWRSTRANIP \BANR a5f that of the first-

10 mentioned water-soluble high-molecular additive and
containing said additive dissolved in said solution at a
concentration of 0.5 $ ~ 10 % (weight/weight basis), and a
step of then drying the washed precipitate, to afford the
yellow-colored powdery composition consisting essentially of

15 +the particles each formed of a homogeneous mixture of the
amorphous substance of Cefditoren pivoxil with the above-
mentioned water-soluble high-molecular additive present in
a proportion of 1 $ ~ 3 % based on the weight of the Cefditoren
pivoxil substance.

20 10. Aprocess for the preparation of a yellow-colored
powdery composition consisting essentially of particles which
each comprise mixtures of a crystallographically stable,
amorphous and water-soluble substance of Cefditoren pivoxil
with water-soluble high~-molecular additive or additives, and

25 which particles have a uniform, internal texture within each
particle, characterized in that the process comprises a step

of dissolving an orthorhombic substance of Cefditoren pivoxil



7.1, and a step of continuing during the neutralizati
stirring of the aqueous solution containing Cefdit JageY [ a
tenperature of 10[err]C or below, to bring about jmﬁ!\eﬂﬂ“!mzumgmlof
Cefditoren pivoxil and the wat er - sol ubl e hi gh- nol raddetive *
si mul t aneously from t he aqueous soluti?tm, a step of collecting by
filtration or 10 <centrifugation, the so deposited precipitate fromthe
resulting neutralization reaction mxture, a step of washing. t.he
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said additive dissolved_in.said .sol ution_at oncentration of 0.5 % ~
10 % (wei ght / weFBRET-s01uBilized derivative i col bhae RS Chogep from
wat er - sol ubl e hi gh-nmol ecul ar_addjtive used here in the washi ng agueous

g
solution is al | BYEHOHYPrABY tRet Bt el wheF e i T HRTOR et yd  from the
washi ng aqueous solution of the water-soluble hi gh- nol ecul ar _addi tive
into the surfacéelédnlpre BRERALRER, hydroxyREGRY bl losce, metdyd step of
then drying the washed precipitate, tqg_afford the yellowcol ored
powdery conposi ERdhulose anshairharpcedddeildy §coePtaRlpalkpdidietykgalt
formed of the 25 honpbgeneous m xture of the crystall ographically stable,
amor phous and warerlkaline earismetad §R1EPHi CHFRIFPR } cellulgsen PRe
above-nmenti oned wat er-sol ubl e hi gh-nol ecul ar . additive
present in a prBpBERRerCHragemAn, BodyBaREiPPRrehidone or {pjggingic préd

Cefdi toren pivoxil substance. ) )
ester of polypropylene glycol as dissolved at a concentration

10 of 0.05 %~ 1 % (weight/weight basis) and which acidic aqueous
solution is containing also hydrochloric acid, phosphoric acid,
sulfuric acid, acetic acid, propionic acid or butyric acid
at a concentration of 0.1N~ 12N of the acid, so that the amount
of Cefditoren pivoxil dissolved in said acidic aqueous

15 solution is in a range of 10 times to 130 times based on the
whole weight of said first water-soluble high-molecular
additive contained in said acidic aqueous solution, and so
that there is prepared an acidic aqueous solution containing
Cefditoren pivoxil, the water-soluble high-molecular

20 additive and the acid dissolved therein, a step of subsequently
neutralizing the so prepared acidic aqueous solution, by
adding slowly thereto an aqueous solution or solutions of
sodium or potassium hydroxide, sodium or potassium hydrogen
carbonate, or sodium or potassium carbonate, singly or in

25 combination, or by adding slowly thereto an agueous solution
of ammonium hydroxide, with maintaining said acidic aqueous

solution at a temperature of 10 °C or below under stirring,
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aqueous sol ution _containing Cefditoren pivoxil, the ma%e -sol ubl e

hi gh- nol ecul ar &dt§ ﬂe\v&réﬁgztﬂﬁéoac%mﬂ% AN gglue of i fe? &/ - &y A R °f

subsequently neutralizing the so prepare aci di ¢ aqueous sol utjion

. d 20
cont ai ni ng CBf didBvmidingofur ingy the neyfgp hizat 1R \reafy D e §tionng

aqueous sodi um hydr oxi de solution or/and a 1N ~ 2N aqueous sodi um

hydr ogen car bon&fe the aqygoys; §R1uLOByCanbR HYL1RY v IR R PR L aina
aqueous ammoni um hydroxi de solution, with maintaining said acidic 25
aqueous sol uti oreRPexXataFseP Rl e oF belQy s e ik rRBRRE RRsPrecipidgtiomg,
until said acidic aqueous solution s neutralized to a pH value of 6.5
~ 7.0, a step Opfbgﬁﬁﬂﬁ@pﬁgndg@yﬁglghgnd the first water-soluble high-

74 neutralization reaction the stirring of the resulting

molecular additive simultaneously from the aqueous solution,
10 a step of collecting by filtration or centrifugation the so
deposited precipitate from the resulting neutralization
reaction mixture, a step of washing the collected precipitate
with such an aqueous solution which is containing a second,
water-soluble high-molecular additive made of a substance
15 different from the above-mentioned first, water-soluble
high-molecular additive contained in said acidic aqueous
solution containing Cefditoren.pivoxil, and which aqﬁeous
solution is containing said second high molecular additive
dissolved therein at a concentration of 0.5 $ ~ 10% (weight/
20 weight basis), while at least a portion of said second water-
soluble high-molecular additive used here in the washing
aqueous solution is allowed during the washing operation to
transfer from the washing aqueous solution of the second water-
soluble high-molecular additive into the surfaces of the
25 particles of the precipitate, and a step of then drying the
washed precipitate, to afford the yellow-colored powdery

composition consisting essentially of such particles which
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a proportion of 1 %~ 3 % based on the weight of the Cefditaoren

pi voxi | subsPandgith she first watgg-sohuplg TR eqve a3 éﬂg?-ﬁ%V%rPrcﬁsed‘-t
yel | owcol ored powdery conposition consisting _essentially of part icles
whi ch each bR BEEPORLICHr 85 8f Sa¥cTy st 3l PBFPEpAR CBIE YWt et é’ said
anor phous and wat er - sol ubl e substance of Cefditoren pjvoxil th

wat er - sol ubl e hiGffgiozan Rivagdl isuRstancRdpaAves whigh ths sw&ﬁ%e layer
particles have a uniform internal texture within each particle
characterized i P% Racht perpietesss dompedséson athagogeneoys EP—§§B¥9|‘?@ e

ort hor honbi ¢ substance of Cefditoren pivoxil
75 crystallographically stable, amorphous and water-soluble

10 substance of Cefditoren pivoxil with said first water-soluble
high-molecular additive and also with said second water-
soluble high-molecular additive.

11. A process as claimed in Claim 10, which process
comprises a step of dissolving the orthorhombic substance of

15 Cefditoren pivoxil in an acidic aqueous solution which is
containing such a water-soluble high-molecular additive as
chosen from hydroxypropylmethyl cellulose, hydroxypropyl
cellulose, methyl cellulose and polyvinylpyrrolidone as
dissolved at a concentration of 0.05 % ~ 1 % (weight/weight

20 basis.) and which acidic aqueous solution is containing also
hydrochloric acid or phosphoric acid at a concentration of
0.5N ~ 2.0N of the acid, so that the amount of Cefditoren
pivoxil dissolved in the acidic aqueous solution is in a range
of 10 times to 100 times based on the whole weight of said

25 first water-soluble high-molecular additive contained in said
acidic aqueous solution, and so that there is prepared an

acidic aqueous solution containing Cefditoren pivoxil, the
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hydr oxi de, sodi um or potassi um hydrogen car bonate, or sodi um or
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under stirring, o .
10~ to a pH value of 6.5~ 7.0, a step of continuing the stirring

of the neutralization reaction mixture at a temperature of
5°C or belowduring the neutralization reaction, to bring about
the co-precipitation of Cefditoren pivoxil and said first
water-soluble high-molecular additive simultaneously from

15 the aqueous solution, a step of collecting the deposited
precipitate from the resulting neutralization reaction
mixture, a step of washing the collected precipitate with such
an aqueous solution which is containing, as the second
water-soluble high-molecular additive made of a substance

20 different from the above-mentioned first water-soluble
high-molecular additive, such a water-soluble high-molecular
additive as chosen from hydroxypropylmethyl cellulose,
hydroxypropyl cellulose, methyl cellulose and
polyvinylpyrrolidone, and which aqueous solution is

25 containing said second high-molecular additive dissolved
therein at a concentration of 0.5 % ~ 10 %(weight/weight

basis), while at least a portion of the second water-soluble
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in said acidic aquegus ., solution contajnin fditoren piyoxil, .and
whi ch aqueoué ot %E'SI BF?BﬁP?‘gaESnt%‘ i"i‘lgsag%ﬁ’ o‘gfsgfgbeﬁh ‘fﬁyglr?q?ﬂ’fl\f’fc&’laﬁpe%
addi tive di ssol,ved t herei n_at oncentratiaqon of, 0.5.% ~ 10% i,ght/
20 wei ght basi BFeCHRLtatsy 4xatto gﬁg‘ﬁtY%ﬂlW"%o;i%esdeﬁ%%@le%ngpog%l n
sol ubl e hi gh-nol ecul,ar ;additive used here in the, washi nfg \ ueous

sol Ution i al | GRBHLEGLAAEIRAGERNTGT GISTPRBE LRSS Of viighdith CPRERALhe
washi ng aqueous sol ytion of the second water.- . sol ubl e hi gh- Ie%ul ar
additive into t RETEHPPaRELHIE PRETLISB °B£§?%|P@§td-FiFhés pf‘é’&‘i‘ Pg‘ﬁé(, A8 a
step of then drying the washed precipitate, to afford th
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particles which | L L . o
10 pivoxilwithsaid first water-soluble high-molecular additive,

and of which the surface layer of each particle is formed from
a homogeneous mixture of the amorphous substance of Cefditoren
pivoxil with said first water-soluble high-molecular additive
and also with said second water-soluble high-molecular

15 additive.

20

25



77 each contains Cefditoren pivoxil, and of which the central

portion or core portion of each particle is formed only from a
hortbgeneous m xture of the crystallographically stable, anor phous and
wat er - sol ubl e substance of Cefditoren pivoxil 5 with the first

wat@r - sol ubl e hi gh-nol ecul ar additive preseHt in a proportion of 0.5 %
~ 5 % based on the weight of said Cefdi toren pivoxil substance, and of
whi ch the surface | ayer of each paﬁ%éf formed from a honobgeneous
m xture of the crystal |l ographi cal | €, anorphous and

wat er-soluble 10 substance of Cefditoren. pivoxil w.th_sai irst

wat er - sol ubl e hi BRORBF&L% &Fe a%%?‘f"'r‘ﬁ%d aﬁ?d: )a%hseo Rﬁeﬁ%&é‘&g& sggoﬁﬁa\}\é er-
sol ubl e hi gh-nol ecyl ar addjtive. 11. A pracess as _clained.in

O ai m 10, whi chapmdpastrable, ;¥ehlo¥And, RQWHFTH C&“@E’&Il&lﬁ&st ﬁ‘ésenhagly
ort hor honbi ¢ substance of 15 Cef gitoren iv(;i)xoisgo iﬁ an_aci di c _agueous £
sol uti on whi ch FeNsistipgh PR CdEShCIRRTET -FoPubPROAFHRS WO M LS ©
additive as chosen from hydroxyprqpyl net hyl cell ul ose, hydroxypr I
cel | ul ose, net hfh ARATRIVSCERA BT §% PAYPEY r%%’é’ea‘gnhaw ?%%8¥€Eggét a
concentration of 0.05 %~ 1 % (weight/weight 20 ba.sij;] and ich ﬁCi di,c
aqueous sol uti ohipB-BehesrhrRfddidgve. TREARSAMRASITIFNSICBP BshBEBABFFE
acid at a concentration_of 0.5N ~ 2. ON of the acid, ,so tP’aEE t he amgunt
of Cefditoren by dppsekvingiGswsvabline (¢REBGUD HYEKds SHPSLERBRS 87 n a
range of 10 tinmes to 100 tines based on the whole weight of said 25
first water-sol ibEewAtgh-fplelle ahighdnel s kanaddidd igh Whia® adueoys; (i ¢
aqueous solution, and so that there is prepared, an acjdic agueous

sol uti on cont ai APAYLERRME aR &¢iin/hen nepggalizing the resultant solution,

10 to co-precipitate the product, and drying the thus
precipitated product, followed by recovering the product in

the form of the above-mentioned particles.



78 . water-sol uble high-nolecular additive and the acid di ssol ved

therein, a step of subsequently neutralizing the so prepared acidic
aqueous sol ution containing Cefditoren pivoxil, by addi ng slowy
thereto an aqueous 1N ~ 2N sodi um hydr oxi de 5 solution or/and an aqueous
1IN * 2N sodi um hydrogen carbonat e solution or by adding slowy thereto
an aqueous 1N ~ 2N anmoni um hydr oxi de sol ution, with nmaintaining the
acidic aqueous solution at a tenperature of 5 [err]C or bel ow under
stirring, until the acidic aqueous solution is neutralized 10 to a pH
‘'value of 6.5 ~ 7.0, a step of continuing the stirring of- the
neutralization reaction mxture at a tenperature of 5[err] C or bel ow
during the neutralization reaction, to bring about t he

t er- sol ubl e

co-precipitation of Cefditoren pivoxil and said first
soljution, a

hi gh- nmol ecul ar additive sinultaneously from 15 the aqueo

step of collecting the deposited precipitate fromthe Eesulting
neutralization reaction m xture, a step of washing thezcol lfected
precipitate with such an aqueous solution which is confainiing, as the
second wat er - sol ubl e hi gh-nol ecul ar additive nmade of subgtance 20
different fromthe above-nentioned first water-sol uble hi gh- nol ecul ar
additive, such a water-sol ubl e high-nol ecul ar additive as ¢hosen from
hydr oxypr opyl net hyl cel | ul ose, hydr oxypr opyl cell ul osé netﬁ%l
cel l ul ose and pol yvi nyl pyrrol i done, and whi ch aqueousgsol ufi®n is 25
contai ni ng said second hi gh-nol ecul ar additive dissol ved thq%ein at a
concentration of 0.5 %~ 10 % wei ght/wei ght basi s), ile at least a

portion of the second water-soluble g
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79 . high-nol ecul ar additive used here in the washi ng aqueous

-solution is allowed during the washing operation to transfer fromsaid
aqueous sol ution of the second water-sol uble hi gh- nol ecul ar additive
into the surfaces of the particles 5 of the precipitate, and a step of

t hed drying the washed precipitate, to afford the yell ow col ored
powdery conposition consisting essentially of such particles of which
the central portion or core portion of each particle is forned only
from a honogeneous m xture of the anorphous substance of Cefditoren

10 pivoxil with said first water-soluble high-nolecular additive, and
of which the surface |ayer of each particle is forned from a

honbgeneous m xture of the anmorphous substance of Cefditoren pigyoxi |
with said first water-soluble hi-gh—olesttear—addrtive and—arsp g th
.sai d second wat el -sol ubl e hi gh-nol ecul aix_15 additi ve. 20
25
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