- 1 - SPECI FI CATI ON PHARMACEUTI CAL COVPCOSI TI ON COVPRI SI NG OSELTAM VI R
PHOSPHATE [ TECHNI CAL FI ELD] [0001] The present invention relates to a
phar maceutical conposition containing oseltam.yvir phosphate, in
particular, to a pharmaceutical conposition containing oseltamvir

" phosphate that is superior in long-termpreservation stability, as
wel |- as a solid formul ati on containing oseltam vir phosphate.

[ BACKGROUND ART] [0002] Gsel t am vi r sphesphererpgonpound nane:

(-)-ethyl (3R 4R, 55)-4-acetam do-5-am no- 3-(1- et hyl propoxy) -

cycl ohex- | erBARMBAEDDXgARL ecOMPORPIDSHhabMPRISENG OSERTAMIVDRDPHOSYHATE
activity agai nst neuram ni dase of influenza virus (Patent Docunent

1), and has been used as an active ingredient of Tam flu (Regi stered
Trade Mark) that is a preventive or therapeutic agent of influenza.

[ 0003] CsellTBRENICAPhEEBRBle has been used widely as a capsul e

formul ati gn, and recently, formulated as dry syrup especially for
conveni enE89681 1pedi Bhei BrEsent| Anyensian, rsiﬂﬁéﬁ &P §r BRaragceutical
i ncl udi ng divided, fine ranules %herelnafter referred to as "granul es

and the IPR@P?SﬁﬁéoPoc t?ﬁBFB& ﬁGéFaﬁFEGEtEPH?HBGtEGn&PtP@F 1GRCET

opened un to tablets an
phckaged TR AnprogiBsgHtiBRY o “gPinsF %°ﬁn8°{‘ aIPIRY SRe1iBbafis (o
have hlgh i ggisn
like i ﬁo%@fggégéﬁ?l rgon%é1 IQ]Q,&-’ ar {Eloc@t fﬂl?rg}'eésaéc#{ﬁsl rgd(}g H]a(}’lhty’
to prov'dssgﬁémy|3§ ango&ma kb%ﬁunatmehceoﬁehﬁgaﬂg 0683gul L gn and
aggregation are prevented. However her e een no report on the
preservat pRaspghabklity of the oseltam vir phosphate fornulation of
granul es and the like. Also, there has been no report on the
i nfl uence[BACRGROUNDEARDAN osel tanm vir phosphate. Pat ent
Docunent 1: International Publication W21998/ 007685 panphl et
[ DI SCLOSUREOCE] THE OskENRONLr[ PROBpENEe TOc8RpSCh¥EDaBY : THE) -ethyl
| NVENTI ON] [ 0004] The object of the present invention is to provide a
phar maceuf 88aktRcdbfpodrerehavdficabnimgnosat { anpvhylphopphni e chielohex-1-
an inproved preservation stability, in particular, the preservation
stablI|tye%§ain§§rHGﬁYHFF? m?EﬁEEP&P%@EeénHthé PPRénFnlﬁhébéFBF&ge
environment, .and further in which ¢coloring during the storage is
preventedaCF%@%E%r%gafﬁsgop9ﬁrﬁﬁénﬁﬁﬁﬁ?eﬂg]l?@éﬁgf#ﬂevaEEe ?atent
i nvent ors_have d ha dto oIve su& pr robl e and, succ g g

nJ t Pon

conpl ete PrgUn ?n en i AV n??ﬁn fFﬁa tfe # FX%eangfﬁ %?9
stabi |1 typlf;ay &0 ﬁy%g%tg??ﬁf?QéﬁétﬁQ}M tﬂQQSB?aéepfngHtEQQt?&”S a

specific exclplen In o aspec resen

i nventi onghihgh&ut Sc PAQYAhHedsai RPRHEREEUL I cal conposition conprising:
one or nore excipients selected fromsugars and sugar al cohols in

whi ch equi60H3] UM VBSE81 &AM ERt phosPaBY MBS Jhbefr ub8E8Swale29Cadnd at

70% relative humdity; and
capsule formulation, and recently, formulated as dry syrup
especially for convenience of pediatric use. In general,
powder or granules including divided fine granules
(hereinafter referred to as "granules and the like”) has to be
stored under predetermined conditions once opened until used
up. Compared to tablets and capsules that are packaged in
unit dosage form, granules and the like are desired to have

higher stability against light, humidity, temperature and the

like in the storage environment. In particular, it is desired



oseltam vir phosphate, wherein an anount of each of glucose and
mannose .- 3 - contained in the sugars and sugar al cohols as
inpurities is 0.01% by weight or Iess. [0007] 1 n anot her aspect of the
present- invention, there is provided a pharmaceutical conposition
defied herein as the present invention; éontaining the excipients and
osel.tam vir phosphate, wherein the excipient is one or a

m xture ofcot peroRtidedyeanhilsegand eheSUgae ahcohaks seheetiad,from
erythritol, Dmannitol and sucrose. [0008] Here, the pharmaceuti cal
conposi t i cnagodatdongand agheepaesent airavemkiventady bRowsedrf ofhere has
prevention or treatnent of influenza virus infection and conditions
associ at edyedint hot reppmteoni thesplreseedattiom bitabdhityspfphaenoni a,
generalized pain and fever. [0009] Further, the pharnaceuti cal
ConpositiQﬁeg@é@ﬂﬁﬁﬁgPhQSPhétﬂr§§§ﬁﬂlﬁﬁ¢9ntb@ngﬁayuéeﬁtahd thei dnkk .
conponents, such as water-soluble polyners, high-intensity

sweet ener 8158nt FhEERI RGSah8RRsDANECPAEL| PRe thpedBE lupacaapEr additibres
pol ynmers t hat he present invention may be sel ected

be used. in %
preferabl9an8gﬁé8WFﬁﬁﬁe?hﬁﬁP $F®el | ul ose, carnmel | ose sodi um
i £h,."sodi t hyl . ul . i naft
Foferrod to ast85PREl PESRRERE, Yy THAYrHaL B0r BEBBLCGERPT furt her,
t he high-haigggybg7 @geégﬂs%§e£hat may be used in the present
may ,

i nvention e seﬁect or ‘exanple, preferably from di potassium

gIycyrrthggQCLéggggaopx§ﬁﬁc§§VEﬁ§g§H?fane pot assi um and saccharin
sodi um so, the anti-caking agents fhat may be used in the present

i nvent i on[arepnaks padt BEUSELVED! B faf, ThuEnEeoNexanpl e, may be |ight
anhydrous silicic acid -4-. or cornstarch, and preferably |ight

anhydrous[eobigi c arthd oByebe ufethe| PPEOkh8 shirbhtasnt her taspeetigt a
the present invention, there is provided a pharnaceutical conposition
def i ed hepkénmasethiécplesemposihvioni conbathitbecdetageitbrnmphésphate
granules and the like. [0011]In still another aspect of the present

i nvent i onthghehas| anpinprovedappresavdatbenpsbebhlity, oint peathenlaot
influenza virus infection and conditions associated with the

i nf ect i ontl@| REBERLYRbHeBr DhRRLLLEY peeindhi BumydhEyal fomaepatnrangnd
fever, co riiiﬁg adnlnistration of a Sharnaceutical conposi tion

whi ch’ conpre stake £n"thg ‘stGrags enpfnbnmeRhy | eafl SuBERER! 4Bl Which
exci pi ent lected from sugars and sugar_al cohols in which
equilibri§%$§5 et %%ﬁ %%té?g iﬁgﬁﬁg%e% h?rﬁvePEQé'at 25C and at 70%
relative hﬂg;gﬁfgé ?@dsé etig tﬁ¥8bf@H%Pt of oseltam vir phosphate,
wherei n an anount of each of glucose and mannose contained in the

T i R L e e e

i1l ustrateecDERs Paid | SutGédJedCEl BahbBEte the present invention by
finding the improved preservation stability in a formulation
of oseltamivir phosphate which contains a specific excipient.
{0006] That is, in one aspect of the present invention,
there is provided a pharmaceutical composition comprising:

one or more excipients selected from sugars and sugar

alcohols in which equilibrium water content is 1% by weight or
less at 25°C and at 70% relative humidity;and

oseltamivir phosphate,

wherein an amount of each of glucose and mannose



{0013] Gseltam vir phosphate used in the present invention nay be

synt hesi zed, for exanple, by the nethod disclosed in International
Publ i cati on W01998/ 007685, W1996/ 026933 and the like. GCseltamvir
phosphat e may be used, for exanple, for prevention or treatnent of

i nfluenza virus infection and - 5 - conditions associated with the

i nfection selected frombronchitis, pneunonia, generalized pain and
fever, andopaetined anl yher elgaall yndsetgher allceableniasoimpiRdentisOns
of influenza virus infection type A or type B. Si nce

osel tam vOr. OpRobghaeéghds oar Biestser taste, it is preferable to take
measures for reducing the bitterness at the tine of fornulation.

Nor mal | y, [OR871i t t eEnesvomhiprbaspesiedtbyhki piresgnitn iaveapdvhne &hdre is
the like, but syrups and the like for pediatric use, which are

adni ni st eP&E8VitAeSoRuPh8RMREEHE LEaduCPBPOSHE LARadafdedf Beredduesnghe
bitterness in the formulation. Thus, fromthe viewpoint of reducing.
the bittePRBEENET 1BYERLARPYi FORRELpRRLe thpt eKE1pientraBne oRaltepavir
conpositiOﬁ raﬁe of oseltam vir phosphate in the unit dosage

formul ati BROFBREHE 1 ower. On the other hand, the unit dosage
formul ati on hayj spall | .agpunt may be_adm nistered with_a
smal | er burdeﬁ¥ %?e%%tggﬁt§§8%§E?HE g§t998 P%g?eﬁ%éﬁ?rﬁaﬁgbgwo or more
adm ni st eged efficj | - t hj ' Lk, Liod erabl e
fhat the SomadrFoary Srss 41pohalk BeTeKtesnerbh  Lhylirbbsl PBC 0
formul ati gAnhstbheaRloB8EroEdrther, in general it is considered that

t he higher the conposition rate of the active ingredient in the
fornul ati popoghe noReréf tBeSpBBkRacEhefthhecalpysiviewratBbraihg to
conposition rate of oseltamvir phosphate in the fornul ati on may be
det er m netheppresentat thyehyianpmagohesksbliefornpibeeationand tirefByent
be, for exanple, 1 to 10% by wei ght, preferably 1 to 7% by wei ght,

and nore 9feivfihbenzd vorss bpfeectibn andt henflotmuohat Bsaociated with

[ 0014] Sugars and sugar al cohol s %excipients) used in the - 6 -

phar naceutie alnEeapbanrt Fohestedherpne uranginick i @Rezmena,
characteristic that _their equilibriumwater content is 1% by wei ght

or |ess a9eR8EaLh#ed P9, ARAAFPVEThumi dity. That is, the equilibrium

: b ! ! |

MPtohor oy LERbe ey FuPhhn oEng an S Ro Rt Nn D TP ss LA 2o00ratas to
diti 9 [ huni di for.a_l ' dth

oy basor TRe Bres8 1Uvehersh ey WELELLY L8 iBna? dohblRanfll SHEH as

[0015] Spe&é{éf-géf\?@iésp&?iyﬁ%ﬂér Sh28H- sHg sfﬁﬁ?@é%&%ﬁ%%agaanf—géfﬂg

in the present invention include erythrito nni sucrose
(synonymoiigeésd handhine SUL8! "Mire CaMe SHAAT- s 01afd Bfmd & arfAd
to as sucrose) and the |like, and the preferabl e sugars "and sugar

al ¢ohol s hae | belenssyt I i £09&, pPes@RNDI 1 RV eRBdos UREPSBe (¥BILEBLEHTAN) ,

and especially, erythritol is preferably used. [0016] Further, sugars
and sugarpee et by uteohi mpdvhislqier neceitlico=l 1w si dd e odd 6sodium
present invention are characterized in that they contain 0.01% by

wei ght or(sysenyliowachibl (todber cavbogymetaybselhpliosel eshefatnafter
contents of glucose and nmannose in these sugars and sugar al cohols

may be mEEREREERDytIERRoRTPHbLPEe ySREDWA) | and hBaeregedghPBPng Still
pharmaceutical formulation (for exanple, HPLC nmethod). Sugars and
sugar al doHoteTesths Hebohnbvkenilthes¥pe beRRES bihat ey By Ysedrin the
and sugar_al cohols, which are produced $%%general rocedur e,

by a
col umm s RT O HEThotER rMAB. 06 SR LEP TSRt | T nBXHBRLE or PESTBERRLY
nmet hods. 7 Qr. nore ter-sal uhl e | yners _used .in the
phar rraceu%lip%ill h(?g)r%r)ﬁjgssistliug'n g\é(f%mtmrﬁﬁzeats%eem ps"iq:r%’élrﬁ iBH AR Se 2cespliame
used for #6%5/ j.enc r i t he, f ti as..necessar
by net hods puﬁyfﬁyei%&;m%géc%?ﬁgﬁt%g%ﬁhal |S§'glH 0 pﬁ%{z}rl@%%%}iflg%ts
that may be used in the present invention are not particularly

limited, but for example, may be light anhydrous silicic acid



[ 0019] One or nore the anti-caking agents used in the pharmaceuti cal
conposition of the present invention may be used to prevent
aggregation of the fornmulation in the storage environnent, as
necessary, by the publicly known nethod in the technical field of
pharmaceutical formul ation. The anti-cak#ng agents that may be used

in the present invention are not particularly limted, but specific
exanpl es bﬂebaQﬁstﬁﬁhﬂgeaﬂﬂdF&b%@rébh??Q@gﬂ%oéhﬁ§drbhgh§iﬁﬁeigr%B&d may
silicic acid, crystalline cellulose, titanium oxide, cornstarch and

| ow subst beutieddhydr oxypr opyl cel | ul ose, and preferably |ight

anhydrous silicic acid and cornstarch, and nore preferably |ight
anhydrous[8PLDdi ¢ atndsma}lbenoskdr dbpecanbif- ¢hki pgeagant iAvgnkheon,
used, for exanple, by adding the powder of the - 9 - agent to
granul es &hdrbyigi Rirayidpd0a0pBaynasenhilcaligapmpbedlhidbs defteidbhdrein
above, which are used as excipients in the present invention, also
functi on 88 EReecRBeFenfoinpeepaPRnyithether Anbagpofiorandft bepphidee and
fromthat viem?oint, the conposition rate of the sugar and sugar

al cohol i AREhe ¥Brnul ati on may be deterni ned appropriately by a

! _ 3 ert ( ;
P tonor i hOPREI phar Bt e PRaERERCREPAE (P2, B pRESRNt M ThuRER SR
t he tot | hol i f it f
Sugar s aniiStgath Phoptiaaca SRELRHE o' FERERribn BrDkke tagte oe
“}8““ Piﬁé@.?émﬁa $O0-he P3% bY; g gaa-cggaz%%zns BE?E%&@&@!%E‘%F the
co (0] 1 | Ona

osition e present 1 nvention nay turther contaln op

conponent sp 88601 &8 SeYBteEaSeLUR! BrHEN IR s apﬂégﬁéhﬂaen§%£¥ralized
sweet ener and an anti-caking agent. [0022] The anpunt of e

wat er - sol phie podyr@vet) bempddsing (seihotelatiBHNbs AfpRabhiEahti¥al
of water-soluble polyners are used) is not limted but, ?or exanpl e,
0.5 to 20&6myoskt i , wipiefiecabbyideto 10% by wei ght range may be
added. [0023] The anmount of the high-intensity sweetener to be added
(the total anoume,o¥ fmargl phathageotitabhyi ateaptahlswertepiestare
used) is not limted but, for exanple, 0.01 to 5% by wei ght,

pr ef er abl §ebe®ted ofDog bugRr §hand a¥igearegleehatigeln Vobod] el hivbuium
of the anti-cakiqgg%gent to be added (the total ampunt, if a

pl ural i t yY"BFeRnTPTEkE ndS abBnPE He bkl 1SHott| 2RG edhat T

exanple, 0.01 1o 5% D) i ght - 10 - preferably 0.05 to 2% by

wei ght ra.%é?%ﬁ?eaﬂﬂﬁé%%ﬁY'[ﬁ@%S]The phar maceuti cal conposition of
t he present i nj 4 ntai n_{ her.additional optiona
conponents. TE%§6%:$%%a %gﬁ%%ﬁ%ﬁtéfiék%ég%%ﬁ% adéoﬁg?a Thited as

l ong as they ape.tda, C&W&H@&Eﬁ dPalady e?fm&:[@‘l:&g uged rirl{ﬂzluj%%se

pharmaceutical fornulations. The particular exanp?es I nc

flavori ngageitfed sus el H9288Nd8a $WG£KeH BOnSUENES  ihb i PEZLETi 5
agents, disintegrating agents, dispersing agents, flavors and the

| i ke. Cormstbx aby waidhel dy peegel atini zed starch or the like may be
suitably used as a disintegrating agent or a dispersing agent. In

t hat casel ENBRYIMENT S eOMSHME | INVGENWEION pf 10% by wei ght or |ess,
preferably 3 to 5 % by weight. Conveniently, flavors nmay be used as a
prem xed FOGADF ni X8k widsenpubivenyidmonwhlLape i lledaratsd usedei n
pharmaceutical conpositions. It may be used in the amount of 2% by
wei ght orPagskculaobplheredmafpteisent i nvention, the pharnaceutica
conposition of the present invention nmay be prepared by conbining
osel t ani vi $9bhbs phdse bRk b RTRRAER r50 ofhe upfees e oheyention

appropriately with each copponent described above. [0027] The form of
the phar MRERT YR IRDIA 1 iPfeXHbLe, by the Mmethod disclosed in

International Publication WO1998/007685, W01996/026933 and the
like. Oseltamivir phosphate may be used, for example, for

prevention or treatment of influenza virus infection and



present invention is not limted, and is preferably an oral solid
formul ation, for exanple, tablets, capsules, powder, granules, fine
granul es and dry syrups, and especially preferable is powder,

granul es, fine granules, and dry syrups. Here, dry syrups mean solid
formul ations that form syrups by adding wat'er and the |ike to be

di ssol ved or suspended before adm ni stration. Further, the powder,
gr anul es amhditnieorgy crrdoesi atefdewigth tithd rﬁ.rtfm:tmrcﬁfs&rﬁlaptﬁa:ti fimad | on
are in accordance with the standard described in the Pharmacopei a of
Japan. ForProreipltes t megmonilaes ganeqaldpadddin rad niptdie, and

phar maceuti cal conposition in granular form and all of which pass

t hrough a B tifyisiweve RERASO-adLy) ussd don dizgatarenihtoniptessntdon of
retained by a No. 12 sieve (1400 pm) and 15% of total anount or |ess
passes by RINJeTER Jigps (3P Giron 'ﬁYé’epW t¥%pepBepar ed by naeki ng

t he pharnmaceuti cal cQo ition in m and al | of which

passes through ggi §6RF%§1 Qﬁ%@ﬁ Yiden tafdent idry is

| ess are 3Q sieve ( R The r mhlch 0%
of the wh é‘:&lgr e'}3Iq)ej';l,f"'i:/ t%’asl}%écs? 1 oug Sa %%5 %01 qﬁ?’lptrﬁ the
called as f %mat[l%%28] ﬁggmgﬁ.f enﬁ: EnEEEEeg esgl %gsbgomgsked

pharnaceutlcal conp05|t|on conpri sing éel amvir os ha

sugars or pgugan 13heohel & Qﬁ’b%'lﬂ'ee%tn)d t@lreefleir]ébl %uctorg?fﬂu? Gnd é:he like

osel tam vir phosphate, sugars or sugar al cohol's (excipi

V-gh- i nt etsirt pesMRRIrGRE S ARt IEN Qridf eloalidilst e&@wrﬂrﬁlé&xﬂ&@nt HH,"
phgsphat e, sugars or sugar al cohols (excipient), high-intensity

sweet ener segnd reatsermes aledseepo fyprereduant d e tieshadsefier ablee
conbination is oseltam vir phosphate, sugars or sugar al cohols,

hi gh-i nt efisirmplekdeneneFiyuswafeomsthebl teppbyner sfanddanthgcakéeng

agent. [0029] The conposition rates in the nost preferable
pharnaceubﬂ@éﬁr@@ﬁﬁo§ﬁtP@ﬁléﬁ@lpﬂ@thQEDhaQQ ddelisamreifienglhdeptriiad: the
1 to 10% by weight; b) aforenentioned excipients: 75 to 98% - 12 -

c) water- §8F“BBFét68Pyi*F§F§ of. osedtapdiBy WEiogRhate) imi gm Mdisdogage
sweet ener e) antl-caklng agent 01 to 5% by

wei ght Nb?grBPgﬁgFgﬂlgsbg?eoégWF§h1v?? PResphae ndg ?59b9n%E|6ﬂFage

b f | ol
Vo 200 BorhEEE SGPRRERH" rn elnetes” Sovalt AR Ry’ B sl TS e rea
wei ght ; e%ﬁﬂt b- Eﬁa Rgra ﬁ%san fg§‘h§91t%é%1®é g%'dgti&%@aé%'%l@%r ‘;tltngrg)dient

preferably ose taﬁlVIr y Weig

f“; og&wEQt i\?\g?ggeeé@mﬁliﬁQﬁ:éreg?’mbﬁ.*egg%fn.ci)an‘ﬁ@&er FELHDLRI ROLYORESin?, it
is preferable that the composition rate of the active

;) ingredient in the unit dosage formulation is the higher.
Further, in general it is considered that the higher the
composition rate of the active ingredient in the formulation,
the more it is stable. From the above viewpoint, the
composition rate of oseltamivir phosphate in the formulation
may be determined appropriately by a person skilled in the art,
and it may be, for example, 1 to 10% by weight, preferably 1
to 7% by weight, and more preferably 3 to 5% by weight in the

formulation.

[0014] Sugars and sugar alcohols (excipients) used in the



-d) high-intensity sweeteners: 0.05 to 1% by wei ght; e)
anti-caking agent: 0.05 to 1% by weight, and this pharnmaceuti cal
conposition may contain optional conponents as necessary. [Exanpl es]
[0030] Following is a detail ed description of the preferred exanpl es
of the present invention, but the presenf invention is not limted to
t hese exanples. Unless otherw se specified, the values of percentage
in the exphpkrfacaneiexpr esspdshy itnbymehghbrecbhtMehReA thidfh have a
measuring equilibriumwater content Equi | i bri um water content
(25C, rel ehavecheniiditiy TOHE dhedwgermiandriugawadkescokens etdn ke 1% by
measured by the nethod using a DVS-1 (Surface Measurenent Systens
Ltd.). Thwedeohdi prodeker atedS0¢ cardtats7a% felabie humidity. That is,
[0031] Quantity of sanples: 50 to 100 ng (intending to scale 75ny)
Measur enefifet BApélabaiam ¥sierseenitrgtr mage bef ob&Ranede biyufiediviipg ¢he
to 100% RH Measurenment step of relative humdity: up to 10% Hol d
time: If Eﬁﬁﬁé@so?SFﬁérﬁeP hfUPar| adsohras )oipother pd rndhadr 8genbeen

: h h i .stable,_ th I t
120 mn £o}ENERHER% BFSRELETPIRGS FROFAELES O ABCRconaAnBsEy arive
a : in, | cohol
Cmpur 11 camePL el o a0he PRl PRACER R AR, EnG hard. Rheay thRevater

quantity tharenf Egoﬁ%m%gg‘é%oﬂ@ 86hi@ang The condition for

neasurenent 1S as asurenent conditions for HPLC

D ECt0r3[§b§§§rOChgﬂkéﬁkigeﬁﬁﬁhg?ngbﬁ”@hggéﬁbgﬁacs éa}_?gbgﬁg%s that

tepperature: roomtenperature Mo e phase Al water; nobi e B:
10 mM sodigy By duexadenagHeopgsesehtt i AFen®®bhl enphase Cry28@ikbh, b-

sodi um hydr oxi de aqueous solution Gradient: set as shown in Table 1.
The conpomatnbholatndosuthesevbsiaophmsasi widascwhhed bvgwuel"vie "%ane
[ 0033] [Table 1]
sugar”; hereinafter referred to as sucrose) and the like, and
the preferable sugars and sugar alcochols include erythritol,
D-mannitol and sucrose (white sugar), and especially,
erythritol is preferably used.
[0016] Further, sugars and sugar alcohols used in the

pharmaceutical composition of the present invention are

characterized in that they contain 0.01% by weight or less of

\
Mg

each of glucose and mannose as impurities. The contents of
glucose and mannose in these sugars and sugar alcohols may be
measured by methods publicly known in the art regarding
pharmaceutical formulation (for example, HPLC method). Sugars
and sugar alcohols described above may be obtained by
purifying sugars and sugar alcchols, which are produced by
general procedure, by a column separation method or re-
crystallization method, or by both methods.

[0017] One or more water-soluble polymers used in the

pharmaceutical composition of the present invention may be



- 14 - Table 1 The setting of gradient (solvent conposition) Tine
(mn) O 30 50 50.01 60 60.01 75 Mobile phase A (% 90 0 0 0 0 90 90
Mobi | e phase B (t) 10 100 100 0 0 10 10

.

b

-7 -

used for convenience for preparation of the formulation as
necessary by methods publicly known in the technical field of
pharmaceutical formulation. The water—solubie polymers that
may be used in the present invention are not 1limited in
particular, but specific examples thereof include povidone,
pullulan, hydroxypropylcellulose, methylcellulose,
hydrozypropylmethylcellulose, carmellose sodium, carmellose
potassium, macrogol 6000, gelatin and gelatinized starch.

Preferable examples include povidone, methylcellulose,

‘carmellose sodium and macrogol 6000, and more preferable

examples are povidone, methylcellulose and carmellose sodium.
In the present invention, the water-soluble polymers may be
used particularly as a binder for improving the production
suitability of the formulation when the preparation is carried
out by the wet granulation method. For example, the wet
granulation step may be carried out after mixing this water-
soluble polymer powder with other solid materials in the
formulation, or a solution of all or a part of this water-
soluble polymer dissolved in water may be added at the
granulation step.

[0018] One or more the high-intensity sweetener used in the
pharmaceutical composition of the present invention may
include, as necessary, high-intensity sweeteners publicly
known in the technical field of pharmaceutical formulation.
The high-intensity sweeteners in the present invention mean
the sweeteners which are sweeter than sucrose. The examples
of the particular high-intensity sweeteners that are

considered to be used in the present invention include



.Nbbiie phase C (t) 0 0 0 100 100 0 O Analysis tine: 50 mn Injection
interval: 75 min Flowrate: 1 nL/ mn Amount of injected sanple: 25

gL Post colum: Imediately before the detector, 300 nM sodi um

hydr oxi de sol ution was delivered at a flow rate of about 2 nL/m n.

To obtain standard curves, 0.51 5, 25, -58 gg/nL aqueous sol utions of

D gl.ucose and D-mannose were prepared as standard sol utions. The
concent r atl,@R8 206 nt BeaglaNdatdSal Wit r Lyals 100001

0. 01, 0.0Saan ao.f@bmhen un%nomm sanp?%ﬁggﬁugﬁgﬁ %@ﬁ%&%%%pggég'a? salt
500 ng/ 108l glg@r&ha_atia&@ GRAVE (MRS 1RHeRar 84 pbiadkliig GaResRrhakhen

of the standard Solution and the peak areas by operating under the

af or enent kgaednbPiEkegndichhama t$apakababy o seQ0 a8 sofl FrameUpkReWBium and
sanpl e was wei ghed accurately and water was added to make exactly 10
nL to preparceharianpbeefelrabilgndibbeassnunt gl9tybrpivease amdvia

D- mannose in the sanple solution were cal cul ated by measuring the
concent r aekgngctseonarheudfeme pbtpsskismcendespontamgnt sotihamel ahion

| ocation of D-glucose and D-nmannose based on the standard curve. -

15 - [ ExaBpréi¢plarly pyafpsableaitpl éseohrsugacshandnsggdival cohol s
were mxed with oseltanivirﬁghosphate and the col or devel opnent was
confi r meddpROLRESEEM SWFYTHBLRBEE RPReafgrudippenwBPERESAuM, t Bytthe
sanpl e and one part by weight of .oseltam vir phosphate were nm xed in
a nnrtar,pﬁﬁﬁePﬁelﬁy§¥GFQnmééetL&ﬁgfép EBSLEYaSKEe L ENErSnBaYdPBr BRAD
gl.ass bot ¢l c .14 n.).and the bottle was tightly sealed b
Bohyet hyl S5 MESkIEE, phS B tiBR  sa0%ey BropopliantitE, PhoRBReaRE 2Y) Bpe
of "the m ¥xpure;Lmedi gkely 2 L X[sN . gpas | o

di fference nete?ggg egﬁié%gr%§aggnbégtgPﬁa?ﬁggfor$§%L%%%ﬁB£€' the wet

condi ti ongrahh18tW88KStED RafOfel BAVPRELAT oul! aktbrORexARE! RnbNpBwdLE of
i ncubator at 75% RH while the bottle was open. Thereafter, the color

of the m gxhusehvgh-nRacHEedy Iheeeeher dithepense Bsefiguemandraklisrin
the storage AE*(CIE L*a*b*) was neasured. The neasurenent of col or

di ff er encehwasormulattlonyt oacaosdingiba dESaZi8d22a pagedo@ntAidShigh-
rear spectrophotonetric nmethod using a spectrophotonetric col or

di f f er encentereitySEwaetehetNdppoenlidedshivkwaked. hay[ b634fidkd atstheés
are shown in Table 2. The A, B and Crank in the table represents
AE*<2. 5, graualation §HEPAE*>5.0, respectively. [0035] [Table 2] -

16 - Table 2 Coloring by mxing with sugars_and sugar al cohol s
[0019] One or more the anti-caking agents used in the

pharmaceutical -composition of the present invention may be
used to prevent aggregation of the formulation in the storage
w} environment, as necessary, by the publicly known method in the
technical field of pharmaceutical formulation. The anti-
caking agents that may be used in the present invention are
not particularly limited, but specific examples thereof
include hydrated silicon dioxide, light anhydrous silicic acid,
crystalline cellulecse, titanium oxide, cornstarch and low-
substituted hydroxypropylcellulose, and preferably light
anhydrous silicic acid and cornstarch, and more preferably
light anhydrous silicic acid may be used. This anti-caking

agent may be used, for example, by adding the powder of the



.Sanpl e nane 60C for 2 weeks (seal ed) 40C, 75%H, one nonth (open)
Xylitol B C Erythritol A B Dsorbitol C C Maltose C C Reduci ng nal t
sugar nolasses C B Sucrose A B D Mannitol A

—

-9 -

agent to granules and by mixing.

[0020] Sugars and sugar alcohols described above, which are
used as excipients in the present invention, also function as
extenders for preparing the formulation, and therefore from
that viewpoint, the composition rate of the sugar and sugar
alcohol in the formulation may be determined appropriately by
a person skilled in the art. The compoeosition rate of sugar
and sugar alcochol in the pharmaceutical composition of the
present invention (the total amount of sugars and sugar
alcohols, if a plurality of sugars and sugar alcohols are
used) is, for example, 75 to 98% by weight, preferably 80 to
92% by weight.

[00211 The pharmaceutical composition of the present
invention may further contain optional components such as a
water-soluble polymer, a high-intensity sweetener and an anti-
caking agent.

[0022] The amount of the water-soluble polymer to be added
(the total amount, if a plurality of water-soluble polymers
are used) is not limited but, for example, 0.5 to 20% by
weight, preferably 1 to 10% by weight range may be added.
[0023] Tﬁe amount of the high-intensity sweetener to be
added (the total amount, if a plurality of high-intensity
sweeteners are used) is not limited but, for example, 0.0l to
5% by weight, preferably 0.05 to 2% by weight range may be
added.

[0024] The amount of the anti-caking agent to be added (the
total amount, if a'plurality of anti-caking agents are used)

is not limited but, for example, 0.0l to 5% by weight,



<A Cseltam vir phosphate A A The equilibriumwater content and
the contents of glucose and nmannose were neasured in erythritol,
D-sorbitol and Dmannitol anong sugars and sugar al cohols used in
Exanple 1, and the results are descri bed bel ow. The equilibrium
wat er content (25C, relative humdity 7009 of erythritol was 0.1%

t he.gl ucose content was <0.001% the mannose content was 0.001% The

equi | i bri yrewalah1600t @Bt 6226 bhelhatighe humgdl ay/ Y efacd.sorbitol
was 1.7% the glucose content was 0.006% and the nmannose content was

0.032% Theoegyi | i bmhemphatthceortiedl c3nposiehiah W hudl difkyef@¥) of
D-mannitol was 0.0% the glucose content was ND, and the mannose
content wdsvihbDtiND mhgl alsdeteatidn IFutithpr RAA3IGlahave opedohntd

i ndi cated that the coloring was suppressed when sugars and sugar

al cohol s wempoaegaitisi. br Tizen opteengbntenponéntisds be bessdded svataohi ng
gl ucose and mannose - 17 - as inpurities at 0.01%or |ess were used.
[ Exanpl e 2pmited apndeng §6véheyr awe dheacouganeatsoibatange3ngroplly
osel tam vir phosphate were mxed in a_nortar, and t-hen kneaded by

addi ng 1 RfeHf LhaPBprrrgcedti¢aduformalatiogranuThe i DALt FRelar xexpBPLles
was dried.in_a_50C_constant tenperature drying oven for 3 hr to

reduce t h&PGARER EJAVORIRGr agRD crﬁﬂﬁﬁqqﬁiqéi%@%Qﬁﬁvwﬁ%ﬂﬁk%ﬂlq%s%gents'

he f l.at.i. qn K f Kk d i_gh I d
e e e R

I dif R i ndi i .
color 0 Theuses MRAChnel 00871 meulhor s ALEH oty PR Lot s e

vy

col ori ng e 18- CAALCALS «Qf 0 n n
I B s A T ol S

Amount of agefécbRdasdd8peaBingohgenehange Ranubaté oncHBgi ey Addi tive

d ucose Mannose Col or difference AE* Water
in amount of 10% by weight or less, preferably 3 to 5 % by
weight. Conveniently, flavors may be used as a premixed
flavor mixed with a publicly known carrier that is used in
pharmaceutical compositions. It may be used in the amount of
2% by weight or less.
[0026] In the present invention, the pharmaceutical
composition of the present invention may be prepared by

m) combining oseltamivir phosphate and aforementioned sugars or
sugar alcohols appropriately With each component described
above.
[0027] The form of the pharmaceutical composition of the
present invention is not limited, and is preferably an oral
so0lid formulation, for example, tablets, capsules, powder,
granules, fine granules and dry syrups, and especially
preferable is powder, granules, fine granules, and dry syrups.

Here, dry syrups mean solid formulations that form syrups by

adding water and the like to be dissolved or suspended before



-D-mannitol ND ND 3.4 Erythritol <0.001 0.001 4.7 D-sorbitol 1 0.028
ND* 14.6 D-sorbitol 2 0.006 0.032 11.2 *ND: bel ow detection limt
These results reveal that when the content of either the reducing

sugar, -glucose or mannose was 0.02@6by_mgigbt or above, a
significantcol or devel opment was observed. Thus the content of each
reduci ng sugar nust be kept below 0.01% by - 18 - weight to suppress
t he col or ifge tOabiatp| efugtherg] the powder, granules and fine

granules referred to in the present specification are in
accordance with the standard described in the Pharmacopeia of
Japan. For example, the granules are prepared by making the
pharmaceutical composition in granular form, and all of which
pass through a No. 10 sieve (1700 um), 5% of total amount or
less are retained by a No. 12 sieve (1400 um) and 15% of total
amount or less passes by a No. 42 sieve (355 um). The powder
is prepared by making the pharmaceutical composition in powder
form, and all of which passes through a No. 18 sieve (850 uym},
and 5% of total amount or less are retained by a No. 30 sieve
(500 pm). The powder in which 10% of the whole or less passes
through a No. 200 sieve (75 um) can be called as fine granules.
f0028] The present invention relates to a pharmaceutical
composition comprising oseltamivir phosphate and sugars or
sugar alcohols (excipient)}, preferably comprising oseltamivir
phosphate, sugars or sugar alcohols (excipient) and high-
intensity sweeteners, and more preferably comprising

7) dseltamivir phosphate, sugars or sugar alcohols (excipient),
high-intensity sweeteners and water-soluble polymers, and the
most preferable combination is oseltamivir phosphate, sugars
or sugar alcohols, high-intensity sweeteners, water-soluble
polymers and anti-caking agent.
[0029] The composition rates in the most preferable
pharmaceutical composition are
Preferably:

a) oseltamivir phosphate: 1 to 10% by weight:;

b} aforementioned excipients: 75 to 98%;



+Test production of 1-kg scale was carried out, and granulation of the
granul e containing 1 to 10% of oseltam vir phosphate as a major
active ingredient was investigated. Raw materials were wei ghed
accordi'ng to the foll ow ng conposition_&g%Q§, and placed in a high
speed m xi ng granul ator. After m Xxing, granul ation was carried
out -whil e adding water, and then the products were dried by a fluid
bed dryer aft erc)weiatgrasellabilen paigmesi:e6t.6d too 20y byo meiimd tt;0
obtain granules. [0039] [Table 4] Table 4 Conposition rates of

osel tam vir phédphdgbranfensitsl smeelgngaisgh©). 0CorkpodénbyEwarmahd ;3
Exanpl e 4 Exanpl e 5 Exanple 6 Gseltam vir phosphate 1.31 3.94 6.57
13. 14 Erythrit &'+ agfisgagings agent3 #5036 tpovitddie wsighs 5 Starch

partialIyM%%gv%%g%grgglgnegelatinized starch 5 5
a} oseltamivir phosphate: 1 to 7% by weight;
b) aforementioned excipients: 80 to 92% ;
c) ﬁaterusoluble polymers: 1 to 10% by weight;
d} high-intensity sweeteners: 0.05 to 2% by weight;
e) anti-caking agent: 0.05 to 2% by weight
Even more preferably:
a} oseltamivir phosphate: 3 to 5% by weight:
b) aforementioned excipients: 83 to 90% ;
c) water-soluble polymers: 2 to 5% by weight;
d) high-intensity sweeteners: 0.05 to 1% by weith;
e) anti-caking agent: 0.05 to 1% by weight,
and this pharmaceutical composition may contain optional
components as necessary.

[Examples]

N

[Cc030] Following is a detailed description of the preferred
examples of the present invention, but the present invention
is not limited to these examples. Unless otherwise specified,
the values of percentége in the examples are expressed by % by
weight.
(1) Method for measuring equilibrium water content
Equilibrium water content (25°C, relative humidity 70%)
of sugars and sugar alcohols can be measured by the method
using a DVS-1 (Surface Measurement Systems Ltd.). The

condition for measurement is as follows.



'5 5 Acesul fame potassium0.5 0.5 0.5 0.5 Stevia extracts 0.5 0.5 0.5
0.5 Total 100 100 100 100 * Equilibriumwater content (25C, relative
humdity 709 is 0.1% the contents of glucose and nannose as

i mpurities are <0.001% and 0.001% respectively. - 19 - These
granul es were transferred to No. 4 staﬁd_?d'bromn gl ass bottles
(volunme: 37.5 m) and the bottles were tightly sealed by a

pol yet hyl dfdFildd|l e Gtasppiesry arfd ssampullegar opyl éne 190r @y ¢aptefdeng to
sanpl es prepared accordi ng such a procedure were stored at 60C for 2
weeks and S5@140E@¥) 3 nonths, and then a residual rate of

osel tam vir phosphate and col or difference were nmeasured. Results
obt ai ned are sAGRFULETEIN &eFPesdane [ TABEé G] Table 5 Residual rate

0 [ i fference of oseltam vir phosphate Exanple
(Yo by velght) g G0l aide S Tedadive S dity s PDOTh b s R

Measurement step of relative humidity: up to 10%

Hold time: If change of the weight is less than

0.02%, the measurement enters next step, but the change is not

stable, the step lasts up to 120 min.

(2} Method for measuring impurities (glucose, mannose).
Glucose and mannose present in'sugars and sugar alcohols

as impurities were separated by ion chromatography and

determined the quantity thereof by electrochemical detection.

The condition for measurement is as follows.

[0032] Measurement conditions for HPLC

Detector: electrochemical detector

Column: CarboPac PA-1

Column temperature: room temperature

Mobile phase A: water; mobile phase B: 10 mM sodium hydroxide
) aqueous solution; mobile phase C: 200 mM sodium hydroxide

agueous solution

Gradient: set as shown in Table 1. The composition rate of

the mobile phase is described by volume %

[0033] [Table 1]



‘Exanpl e 4 Exanple 5 Exanple 6 Oseltam vir phosphate content (t) 1.31
3.94 6.57 13.14 at 60C for 2 weeks, residual rate (t) 97 98 99 100 at
40C for 3 nonths, residual rate (%9 99 99 99 100 at 60C for 2 weeks,

color difference (AE*) 6.0 5.3 5.0 4.3 a},40C for 3 nonths, color

difference (AE*) 2.9 3.8

Table 1 The setting of gradient (solvent composition)

Time (min) 0 30 50 50.01 60 60.01 75
Mobile phase & (%) 90 0 0 0 0 90 90
Mobile phase B (%) 10 100 100 0 0 10 1o
Mobile phase C (%) 0 0 0 100 100 0 0

Analysis time: 50 min
Injection interval: 75 min
_i) Flow.rate: 1 mL/ min
Amount of injected sample: 25 ulL
Post column: Immediately before the detector, 300 mM sodium
hydroxide solution was delivered at a flow rate

of about 2 mL/min.

To obtain standard curves, 0.5, 5, 25, 50 ug/mlL aqueous
solutions of D-glucose and D-mannose were prepared as standard
solutions. The concentrations of the standard solutions were
equivalent to 0.001, 0.01, 0.05 and 0.1% when unknown sample

‘) solutions were prepared at 500 mg/10 mL. The standard curve
was prepared from the concentration of the standard solution
and the peak areas by operating under the aforementioned HPLC
condition. Separately, 500 mg of an unknown sampie was
weighed accurately and water was added to make exactly 10 mL
to prepare a sample solution. The amounts of D-glucose and
D-mannose in the sample solution were calculated by measuring
the concentrations from the areas of peaks corresponding to
the elution location of D-glucose and D-mannose based on the

standard curve.



3.0 2.6

Results of the 60C storage test indicated that the

hi gher the content of the main active ingredient was, the better was
the preservation stability against heat. Further, the results of the
40C stofage test indicated that any of _the conpositions possesses

sufficient stability as pharmaceutical conpositions. - 20 - [0041]

[ Exanpl es 7 and 8] To prevent aggregation of manufactured

granul es dﬁ%ﬁﬁ“?ﬁ%ﬁ%klves 0 05@6or 0.1% of |ight anhydrous silicic

aci d was added 0 the gra oduced according to Ex(gﬁée 4 and

m xed for 10 ni rF“T“rP‘%f \Fat S“E’éﬁ%ﬁ Hh %R 34 j "’E’a’i?;é"?@d
| ass bot dr es were_stored a or

g nont hs, uﬁ%;gg%%he%‘ S %h%rg}ﬂﬁ '\fi%%b‘%/ﬁ%% eoveq‘]cﬂlé"eé‘r_lfdt;‘ﬁﬁ er

the stora r a

Anpunt ofgg%J % %%dﬂotﬁlsess Vyirlcciwg';a (?%(b(%d % é g’ ?598 Cdﬁdlg Hf a

after 3 n‘%@ﬁs ﬁmﬁ%c a@@rg}{ee p‘!alIQ: Q@%g.rg@ﬂ.atdg rbééll%ﬂ?q&r at 'p%ate

Exanple 7

0. 05 No "aggregati on "No aggregati
were mixed in a mortar, and the mixture was transferred to a

No. 1 standard brown glass bottle (volume: 14 ml) and the
bottle was tightly sealed by a polyethylene middle stopper and
a polypropylene screw cap. The color of the mixture
immediately after mixing was measured by a color difference
meter. The mixture was kept in the following two conditions:
i} 2 weeks in a 60°C incubator, or ii) one month in a 40°C
incubator at 75% RH while the bottle was open. Thereafter,
the color of the mixture was measured. The color difference
before and after the storage AE*(CIE L*a*b*) was measured.

The measurement of color difference was carried out according
to JIS Z-8722, based on 0-45° rear spectrophotometric method
using a spectrophotometric color difference meter (SE~2000)
(Nippon Denshoku Ltd.).

[0034] The results are shown in Table 2. The A, B and C
rank in the table represents AE*<2.5, 2.5<AE*#<5.0 and AE¥>5.0,
respectively.

[0035] [Table 2]



0.1 No aggregation No aggregation Slight degree of
aggregation was observed in the conposition of Exanple 4 (the
aggregates were easily disintegrated by turning the bottlie .
upsi de- down) but aggregati on was conpl et #y_prevented by adding Iight
anhydrous silicic acid. [Exanples 9 tF 1b ot rre pharnaceut!fal
conposi tion _was produced at 25-kg scale by the foll ow ng conposition
ra'[nej. Afté“rabé&rﬁgneﬁf)éqr% OpIHEERY Wi hisgleasisedmdrisugay alcohols
gr anul at or rand—Tm xed;the wet—granutation—v : ) i ng
binding watfer, and - 21 -| 6R&C pfaduxtweeker ¢ 4d°Ced7 byrm, fddd thoded

dryer and mﬂﬁ%ﬂﬂ%ﬁti$%ky-sorttg@hiéupbtain granulegepgpﬂzonents |
t o thao aranill Aac and myvad 1n a2 \itwvn i S
V\Br e added |G L LA Y3 U arTT LI 2 T —7ceT —TT—Ct \ T i il

are shown |n.ikakdie 7. [0043] [Tablg 7] - 22 - 1 Exagple 13 1176"El
9r L9 | rey—+—HO0+—1+6-316-F69-0
Erythritol A B
D-sorbitol C C
Maltose C c
Reducing malt
sugar molasses c B
7‘) Sucrose A B
D-Mannitol A A
Oseltamivir
phosphate A A

The equilibrium water content and the contents of glucose
and mannose were measured in erythritol, D-sorbitol and D-
mannitol among sugars and sugar alcohols used in Example 1,
and the resulits are described below.

The equilibrium water content (25°C, relative humidity

:) 70%) of erythritol was 0.1%, the glucose content was £0.001%,

the mannose content was 0.001%. The equilibrium water content
(25°C, relative humidity 70%) of D-sorbitol was 1.7%, the
glucose content was 0.006%, and the mannose content was 0.032%.
The equilibrium water content (25°C, relative humidity 70%) of
D-mannitol was 0.0%, the glucose content was ND, and the
mannose content was ND (ND: below detection limit).
[0036] Above results indicated that the coloring was
suppressed when sugars and sugar alcohols with equilibrium

water content of 1% or less and containing glucose and mannose
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as impurities at 0.01% or less were used.
[Example 2]

Twenty seven grams of a sugar alcchol and 3 g of
oseltamivir phosphate were mixed in a mortar, and then kneaded
by adding 1 mL of water to carry out the wet granulation. The
mixture was dried in a 50°C constant temperature drying oven
for 3 hr to reduce the water content of the formulation-to 1%
by weight or less. The formulation was kept at 60°C for 4
weeks under a tight seal and the change of color before and
after the storage was measured by a color difference meter.
[0037]) Results indicated that even if the water content in
the formulation was less than 1% by weight, the coloring
occurred when the contents of glucose and mannose were not
0.01% or less. Results are shown in Table 3.

[0038] [Table 3]

Table 3 Amount of reducing sugar and color change

Granulation o Color
medium Additive Glucose Mannose difference AER*
,“E D-mannitol ND ND 3.4
Erythritol <0.001 0.001 4.7
Water
D-sorbitol 1 0.028 ND#* 14.6
D-sorbitol 2 0.006 0.032 11.2

*ND: below detection limit

These results reveal that when the content of either the
reducing sugar, glucose or mannose was 0.02% by weight or
above, a significantcolor development was observed. Thus the

content of each reducing sugar must be kept below 0.01% by



ri i TO90 OCIE 99.9 093.L.6 Exanple 10 176E 9099 1 1.0 N T
001 VL."12 Il VTL6 Exanple 9 176"E
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weight to suppress the color change.
[Examples 3 to 6]

Test production of l-kg scale was carried out, and
granulation of the granule containing 1 to 10% of oseltamivir
phosphate as a major active ingredient was investigated. Raw
materials were weighed according to the following composition
rates, and placed in a high speed mixing granulator. After
mixing, wet granulation was carried out while adding water,
and then the products were dried by a fluid bed dryer after
wet granulation and subjected to dry-sorting to obtain
granules.

[003%] [Table 4]
Table 4 Composition rates of oseltamivir

phosphate/erythritol (% by weight)

Component Example 3 |Example 4 |Example 5|Example 6

Oseltamivir phosphate 1.31 3.94 6.57 13.14

Exrythritol#* 87.69 85.06 82.43 75.86
”g Povidone 5 5 5 5

Starch partially
converted to 5 5 5 5
pregelatinized starch

Acesulfame potassium 0.5 0.5 0.5 0.5
Stevia extracts 0.5 0.5 0.5 0.5
Total 100 100 100 100

* Equilibrium water content (25°C, relative humidity 70%) is 0.1%,
the contents of glucose and mannose as impurities are <0.001% and

0.001%, respectively.
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OOr 99'3 LE L6 Conponent |1

These granules were transferred to No.

111 1

4 standard brown

glass bottles (volume: 37.5 ml) and the bottles were tightly

sealed by a polyethylene middle stopper and a polypreopylene

screw cap.

The samples prepared according such a procedure

were stored at 60°C for 2 weeks and at 40°C for 3 months, and

then a residual rate of oseltamivir phosphate and color

difference were measured.

Table 5.
[0040] [Table 5]

Table 5

oseltamivir phosphate

Results obtained are shown in

Residual rate (% by weight) and color difference of

color difference (AE¥*)

Example 3 |Example 4 {Example 5 |Example 6

Oseltamivir phosphate 1.31 3.94 6.57 13.14
content (%)

[=]
at 60°C for 2 weeks, 97 98 39 100
residual rate (%)
at 40°C for 3 months, 99 99 99 100
residual rate (%)

o
at 60°C for 2 weeks, 6.0 5.3 5.0 4.3
color difference {AE¥%)

o
at 40°C for 3 months, 2.9 3.8 3.0 2.6

Results of the 60°C storage test indicated that the

higher the content of the main active ingredient was, the

better was the preservation stability against heat.

Further,

the results of the 40°C storage test indicated that any of the

compositions possesses sufficient stability as pharmaceutical

compositions.



‘Col or difference AE* (at 40C for 3 nonths) | Gsel tam vir phosphate
Erythritol* D-mannitol ** auopTAod Cornstarch D potassium
gl ycyrrhi zate Acesul fane potassi um Saccharin sodi um Li ght anhydrous

silicic acid JOAPTJ - 20

[0041] [Examples 7 and 8]

To prevent aggregation of manufactured granules among
themselves, 0.05% or 0.1% of light anhydrous silicic acid was
added to the granules produced according to Example 4 and
mixed for 10 min in a V-type mixer, and then place in tightly
sealed glass hottles with a drying agent. The bottles were
stored at 40°C for 3 months, and aggregation of granules was
evaluated before and after the storage. Results are shown in
Table 6.

[0042] [Table 6]

Table 6
Amount of light Condition after
anhydrous silicic | Before storage °
. 3 months at 40°C
acid (%)
Example 4 0 No aggregation | Light aggregation
Example 7 0.05 No aggregation No aggregation
Example 8 0.1 No aggregation No aggregation

Slight degree of aggregation was observed in the

\_/}

composition of Example 4 (the aggregates were easily
disintegrated by turning the bottle upside-down) but
aggregation was completely prevented by adding light anhydrous
silicic acid.
[Examples 9 to 13}

The pharmaceutical composition was produced at 25-kg
scale by the following composition rate. After Components I
were placed in a high speed mixing granulator and mixed, the

wet granulation was carried out by spraying binding water, and
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the products were dried by a fluid bed dryer and subjected to
dry-sorting to obtain granules. Components II were added to
the granules and mixed in a V-type mixer. The results are
shown in Table 7.

[0043] [Table 7]

g‘\d‘“\:ﬂj
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) The results of the storage tests in the conditions at

60°C for 2 weeks and at 40°C for 3 months indicates that each
of the compositions has sufficient stability as pharmaceutical
compositions.
[ INDUSTRIAL APPLICABILITY]
[0044] The present invention provides a pharmaceutical
compogsition containing oseltamivir phosphate that has an
improved preservation stability, in particular, the

- preservation stability against temperature and humidity in the

i> storage environment, and further in which coloring during the

storage is prevented.



d 0 sr-19-100 er Pa 0Ol La[4 e 41 al * * - 23 - The results
of the storage tests in the conditions at 60C for 2 weeks and at 40C
for 3 nonths indicates that each of the conpositions has sufficient
stability as pharmaceutical conpositions,,[ | NDUSTRI AL APPLI CABI LI TY]
[ 0044] The present invention provides a pﬁar maceuti cal conposition
contai ning oseltam vir phosphate that has an inproved preservation
stability, in particular, the preservatfédaMStability agai nst
tenperaturg and hum.dity in the storage environment, and further in

whi ch col ofing d iﬁﬁfﬁ@%?%ﬂ%ﬁﬁﬂeqqyﬂﬂ%%%ﬁ?bémmprﬁﬁing(lAINB 1. A

phar maceutical cqposition. conprising: one _or nore excipients
sel ected from sugars o%glosfgae CAPIENGISs ST SHish TEEM 1SUsaTmaRg eugar

content i Y i I . and, 70%rel atjve humdity; and
ool tari vi el n o | €55 Blpdiiin W J0 oSt B8 " G WendE or
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is 0.01%by weight or less. 2. The armaceut conposition

according to cl aio@eltashenel phbRehaxel pi ent is one sugar or sugar
al cohol selected fromerythritol, D nmannitol and sucrose or a m xture

thereof. 3. Thewhkaednceant amduntoBROSAChOBrAGAAHsRI ahe fhahmsl or
2, wherein the conposition is used for prevention or treatnent of

i nfl uenza aantpsiniad dot itdre anaomndind engyaAs SOGEHEE Wd Nidifrities is
i nfection selected frombronchitis, pneunonia, generalized pain and
fever. 49-FHé pamedahh iagallessnposition according to any one of
claims 1 to 3, further conprising one or nore water-soluble polyners
sel ect ed from poviBoRBarpacRyLieriluresposisingl Roserdédputmandaim 1,

macr ogol 6%00. .. 5. The}gohar,rraceuti cal conposition according to any
one of wherein the excipient is one sugar or sugar alcohol selected

from erythritol, D-mannitol and sucrose or a mixture thereof.
3. The pharmaceutical composition according to claim 1 or
2, wherein the composition is used for prevention or treatment
of influenza virus infection and conditions associated with
the infection selected from bronchitis, pneumonia,
generalized pain and fever.
4. The pharmaceutical composition according to any one of
) claims 1 to 3, Ffurther comprising one or more water-soluble
polymers selected from povidone, methylcellulose, carmellose
sodium and macrogol 6000.
5. The pharmaceutical composition according to any one of
claims 1 to 4, further comprising one or more high~intensity
sweeteners.
6. The pharmaceutical composition according to claim 5,
wherein the high-intensity sweetener is selected from
dipotassium glycyrrhizate, stevia extracts, acesulfame

potassium and saccharin sodium.



~claims 1 to 4, further conprising one or nore high-intensity

sweet eners. 6 The pharnaceutical conposition according to claimS5,
wherein the high-intensity sweetener is selected from di potassium
gl ycyrrhi zate, stevia extracts, acesul fame potassi um and saccharin
sodium - 25 - 7. The pharnaceuticah-dﬁhposition according to any
one of clainms 1 to 6, further conprising one or nore anti-caking
agents. §. The 'mé”ﬁi@éﬁ\d&béﬁh&&ﬂp%m%bgﬂt%ﬁOéébaﬁdiﬂ Ct8l Ah¥: one of
wherein the anti-caking agent is selected fromlight an%ydrous
silicic aendimgdicebnstaredrth@r dbapPhaingcebéi 62l m69PEPARLELBAKIng
according to any one of clainms 1 to 8, wherein a dosage formis dry
syrup, poadenter granul es.

8. The pharmaceutical composition according to claim 7,
wherein the anti-caking agent is selected from light anhydrous
silicic acid and cornstarch.

9. The pharmaceutical composition according to any one of
claims 1 to 8, wherein a dosage form is dry syrup, powder or

granules.



