- 1 - SPECI FI CATI ON PHARVACEUTI CAL COWVPCSI TI ON COVPRI SI NG OSELTAM VI R
PHOSPHATE [ TECHNI CAL FI ELD] [0001] The present invention relates to a
pharmaceutical conposition containing oseltamvir phosphate, in particular,
to a pharmaceutical conposition containing oseltanm vir phosphate that is
superior in long-termpreservation stability, as well as a solid
fornul ati on containing oseltamvir phos hat e. [ BACKGROUND ART] [0002]

Gsel tam vir phosphate [conpound name: ethyl

(3R'4R, 5S) - 4- acet am do- 5- am no- 3- ( 1- eth | propoxy) - cycl ohex-1 -

ene-| - carboxyl at e nonophosphat e] hﬁBEﬁlbbgéﬁIONnhlbltory activity against
neur am ni dase of influenza virus (Patent Docunent 1 and has been used as
an active | HARMAGEYTEEAL TEAMPOSITEQY SOMPRES TNG (QSRATAMIVER: PHGSBHATE
preventive or therapeutic agent of influenza. [0003] Gseltam vir phosphate
has been used mﬁdely as a capsule fornulation, and recently, formulated as
dry syrup ec I al for conveni ence of pedlatrlc use. In general, powder
or granulégE? EFGﬁFnéIEFPJded fine granul es (herelnafter referred to as

granuleségggaﬁhe Itga"kahgge%o be %aoaed E g redet rn1ned diltlons
once open b mpaVERTL8N: LBiare 8 EaB BrRaceniicale
v e e bR R PI0 LRSSy g,
storage eQVIronHErmaceut &Iggh%591tlohscgg%ain1n% oseltamivir
phosphate that is superior in long-term preservation stability,
as well as a solid formulation containing oseltamivir
phosphate.
[ BACKGROUND ART]
[0002] Oseltamivir phosphate [compound name: (-)-ethyl
(3R,4R,5S5)-4-acetamido-5-amino-3-(1l-ethylpropoxy)- cyclohex-1-
ene-l-carboxylate monophosphate] has a potent inhibitory
activity against neuraminidase of influenza virus (Patent
Document 1), and has been used as an active ingredient of
Tamiflu (Registered Trade Mark) that is a preventive or
therapeutic agent of influenza.
[0003] Oseltamivir phosphate has been used widely as a
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



to provide granules and the like in which coloring, coagulation and
aggregation are prevented. However, there has been no report on the
preservation stability of the oseltam vir phosphate formul ati on of granul es
and the like. Also, there has been no report on the influence of additives
on osel tam vir phosphate. Patent Docunent 1: International Publication
W1998/ 007685 panphl et [ DI SCLOSURE OF THE 1 NVENTI ON| [ PROBLEMS TO BE SOLVED
BY THE | NVENTI ON) [0004] The object of the present invention is to provide a

phat maceutical cogposition contain ng el tam vir_phosphate that has an
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[DISCLOSURE OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]
[0004] The object of the present invention is to provide a
pharmaceutical composition containing oseltamivir phosphate
that has an improved preservation stability, in particular,
the preservation stability against humidity, temperature and
the like in the storage environment, and further in which
coloring during the storage is prevented.
[Measures to Solve the Problems]
[0005] The present inventors have worked hard to solve such
problems and succeeded to complete 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



contained in the sugars and sugar alcohols as inpurities is 0.01% by wei ght
or less. [0007] In another aspect of the present invention, there is

provi ded a pharmaceutical conposition defied herein as the present

i nvention, containing the excipients and oseltam vir phosphate, wherein the
excipient is one or a mxture of two or nore of sugars or sugar al cohols
selected fromerythritol, D mannitol ang sucrose. [0008] Here, the
pharmaceutical conposition according to the present invention may be used
for prevention or treatpent of influenza virus infection and conditions
associ at etPRrainedndn; e EPERTSPBE: BHIRF of 6PBALAI AFs IMBHELDRSalS
generalizgd Pgin and.fgﬁer. @0009] Further, the pharmaceutical conposition
accor di ng0t ®1¥ g ¥eEgBE: OFnd&ffion may contain optional conponents, such as
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inventiongﬂ§§pggtéelected, for exanple, preferably from dipotassium
gl ycyrrhizate, stevia extracts, acesul fane potassium and saccharin sodium
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not partlcularYy Imted, but tor exanple, may be |ight anhygrous stlicic

acid - 4 of gugars or sugar alcohols selected from erythritol, D-
mannitol and sucrose.
[0008] Here, the pharmaceutical composition according to
the present invention may be used for prevention or treatment
of influenza virus infection and conditions associated with
the infection selected from bronchitis, pneumonia,
generalized pain and fever.
[0009] Further, the pharmaceutical composition according to
the present invention may contain optional components, such as
water-soluble polymers, high-intensity sweeteners, anti-caking
agents and the like. Here, the water-soluble polymers that
may be used in the present invention may be selected
preferably from povidone, methylcellulose, carmellose sodium
(synonymous with "sodium carboxymethylcellulose”; hereinafter
referred to as carmellose sodium) and macrogol 6000. Still
further, the high-intensity sweeteners that may be used in the
present invention may be selected, for example, preferably
from dipotassium glycyrrhizate, stevia extracts, acesulfame
potassium, and saccharin sodium. Also, the anti-caking agents

that may be used in the present invention are not particularly

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



or cornstarch, and preferably |ight anhydrous silicic acid my be used.

[0010] In still another aspect of the present invention, there is provided
a pharmaceutical conposition defied herein as the present invention with
t he dosage formof granules and the like. [0011] In still another aspect of

the present invention, there is provided a nethod for prevention or
treatnment of influenza virus infection gand conditions associated with the

i nfection selected frombronchitis, pneunonia, generalized pain and fever,
conprising adninistration of a pharmaceutical conposition which conprises:
one or moPE 5%5?%%@%9@%céPﬂyPEEEEE?BBYeléQBFp?%hY§r°§§I§éié619réﬁi§uQ§Ys and
sugar al cohols in which equilibrium water content is 1% by weight or |ess
at 25C an®®a#Se®9% relative hum dity; and an effective anmobunt of oseltamvir
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preventi on or treatment of influenza virus infection and 5

[0011] In still another aspect of the present invention,
there is provided a method for prevention or treatment of
influenza virus infection and conditions associated with the
infection selected from bronchitis, pneumonia, generalized
pain and fever, comprising administration of a pharmaceutical
composition which comprises:

one or more pharmaceutically acceptable 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

an effective amount of oseltamivir phosphate,

wherein an amount of each of glucose and mannose
contained in the sugars and sugar alcohols as impurities is
0.01% by weight or less.
[EMBODIMENTS OF THE INVENTION]
[0012] The present invention will be illustrated more
particularly hereinafter.
[0013] Oseltamivir phosphate used in the present invention
may be synthesized, for example, by the method disclosed in
International Publication W01998/007685, W01996/026933 and the
like. Oseltamivir phosphate may be used, for example, for

prevention or treatment of influenza virus infection and



conditions associated with the infection selected from bronchitis,
pneunoni a, generalized pain and fever, and particularly preferably used for
treatment or prevention of influenza virus infection type A or type B.
Since oseltam vir phosphate has a bitter taste, it is preferable to take
measures for reducing the bitterness at the tinme of fornmulation. Normally,
the bitterness may be masked by fillingsin a capsule and the |ike, but
syrups and the like for pediatric use, which are adm nistered in solution
form requike, sone neasures f.or .reducin itterness.in.the_ fornulation.
Thus, 11 ofPPAEtIPERpBP D EoRtPaad Ry thRe InBeEE GPHe 55 25P tole M vi
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that the conposition rate of the act i ngredifent in the unit dosage

formul ation isgifeehbgBstamifyit ?ﬁbsph%_t@eﬂ_%ah bl tterCRAgtder §¢ that the
hi gher the conposition rate of the active ingredient in the formnulation,

the nore pleksrababl o kaRE mBAsake%e ryirevaaublingt ke HAFRRTNEsEN a2t eOf
osel tam vir phosphate in the fornulation may be determ ned appropriately by

a person gkinkl 8¢ EBrii2atibn. NErmadlIRY PRe bOttEX¥AEBLCmay be MAIKEH
wei ght, preferably 1 to 7% by weight, and nore preferably to 5% by wei ght
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° for pediatric use, which are administered in solution form,

require some measures for reducing bitterness in the
formulation. Thus, from the viewpoint of reducing the
bitterness of oseltamivir phosphate, it is preferable that the
composition rate of oseltamivir phosphate in the unit dosage
formulation is the lower. On the other hand, the unit dosage
formulation having a smaller total amount may be administered
with a smaller burden for patients and the active ingredient
may be administered more efficiently. From this viewpoint, 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



phar maceuti cal conposition of the present invention have a characteristic
that their equilibriumwater content is 1% by weight or less at 25C and at
70% relative humdity. That is, the equilibriumwater content may be
obtained by | eaving the sanples (sugars or sugar alcohols) in the air that
has been held in the predeterm ned condition of 25C and 70% rel ative
humdity for a long tinme, and then by oegsuring when the water content in
t he sanpl es becone constant. [0015] Specific exanples of sugars and sugar
al cohol s that naﬁgge used in theRBresent i nvention include erythritol, D
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obtained by purifying sugars and sugar coh ich are produced by
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met hod, or by both nethods. [0017] One or nore water-soluble polyners used

in the pBahrEBREULhCRheCOARBIEEI BBcBMe! BBnBEAARGNT i Nvention may be 7
[0015] Specific examples of sugars and sugar alcohols that
may be used in the present invention include erythritol, D-
mannitol and sucrose (synonymous with "white sugar”or “cane
sugar”; hereinafter referred to as sucrose) and the like, and
the preferable sugars and sugar alcohols 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
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 alcohols, 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



used for conveni ence for preparation of the fornulation as necessary by
nmet hods publicly known in the technical field of pharnaceutical
formul ati on. The water-sol uble polynmers that may be used in the present
invention are not limted in particular, but specific exanples thereof

i ncl ude povidone, pullulan, hydroxypropylcellulose, nethylcellulose,

hydr oxypr opyl net hyl cel | ul ose, carnell ose7sodi um carnellose potassium

macr ogol 6000, gelatin and gel atinized starch. Preferable exanples include

povi done, nethyl cellul ose, carnellose sodi.um and, pacrogol 6000, and nore
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t he high-PntenS|ty Sweet en used in pharmaceutica ositionf of the

present | gyeabian "hyarbiehifBy12819898883 hethiydlenlapaply sweet eners
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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



saccharin sodium stevia extracts, glycyrrhizinic acid, a salt of
glycyrrhizinic acid (including dipotassiumglycyrrhizate and the |like),

t haumati n, sucl arose, acesul fane potassium and saccharin, preferably

di potassi um gl ycyrrhi zate, stevia extracts, acesul fanme potassi um and
saccharin sodium and particularly preferable to use are saccharin sodi um
di pot assi um gl ycyrrhi zate and acesul famegpotassium In the present

i nvention the high-intensity sweeteners may be used for nasking the bitter
taste of oseltam vir phosphate in the fornulation of dry syrup and the
like. Forsagehprén spdiue: sgrHhal axtsAacisepIkupybEEhdainiedasdd.aft A1k i ng
the powder of _ this high-intensity sweetener with other solid materials in
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sweet ener dlssolved in be added at the ranul ati on step. [Q019]
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for masking the bitter taste of oseltamivir phosphate in the
formulation of dry syrup and the like. For example, the wet
granulation step may be carried out after mixing the powder of
this high-intensity sweetener with other solid materials in
the formulation, or a solution of all or a part of this high-
intensity sweetener dissolved in water may be added at the
granulation step.

[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
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, 1light anhydrous silicic acid,
crystalline cellulose, 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



agent to granules and by m xing. [0020] Sugars and sugar al cohols descri bed
above, which are wused as excipients in the present invention, also function
as extenders for preparing the formulation, and therefore from that

vi ewpoi nt, the conposition rate of the sugar and sugar alcohol in the
formul ati on nay be determ ned appropriately by a person skilled in the art.
The conposition rate of sugar and sugargal cohol in the pharmaceuti cal
conposition of the present invention (the total anmount of sugars and sugar

al cbhols, if a Bluralit of sugars and sugar al cohols are wused) is, for
exanpl e, ¥8eb YBoFEINULELHnRNApPEf BLIXBPF-80 to 92% by wei ght. [0021] The
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[ 0024] The anount of e anti-caking agent to
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exanple, 0.01 to 5% by wei ght,

and sugar alcohol 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.

[0021] 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] The 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, 0.01 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, 0.01 to 5% by weight,



preferably 0.05 to 2% by wei ght range nmay be added. [0025] The

phar maceuti cal conposition of the present invention may al so contain
further additional optional conponents. The optional conponents to be added
are not limted as long as they are the conponents that are nornmally used

i n pharmaceutical fornulations. The particular exanples include flavoring
agents, suspending agents, thickening_aggnts, fluidizing agents,

di sintegrating agents, dispersing agents, flavors and the |ike. Cornstarch,
partially pregelatinized starch or the |like may be SU|tany used as a
d|5|ntegr%¥?ﬁﬁraab¥n9 8P BodP¥pRYsVAGIRGeRRNIPNMRKaPecaSded they nay be used
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like to bfl@i&§9iﬂ§da3énﬁﬂ§p&EQQHtQEEQEQng adents, dispersing agents,
flavors and the like. Cornstarch, partially pregelatinized
starch or the like may be suitably used as a disintegrating
agent or a dispersing agent. In that case, they may be used
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
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
solid 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



adm nistration. Further, the powder, granules and fine granules referred to
in the present specification are in accordance with the standard descri bed
i n the Pharnacopeia of Japan. For exanple, the granul es are prepared by
maki ng the pharmaceutical conposition in granular form and all of which
pass through a No. 10 sieve (1700 pm, 5% of total anount or |ess are
retained by a No. 12 sieve (1400 Fun) -add 5% of total amount or |ess
passes by a No. 42 sieve (355 Fun). The powder is prepared by maki ng the

phar mce“&bﬁfﬁ%ﬁgﬁ?ﬂ{#ﬂ Ol &ne f &Heza”dqz?éﬂu s MU &he pagses through

a No. 18 sieve and 5% of tot anoun ess are retalned by a

No. 30 S'&f&nuiégorgféfreahﬁopﬁﬂdﬁﬁe gr&Qéﬁh 3P%e0F1E0e 1 ¥HOh@eOhn! €SS passes
t hrough a No. 200 sieve (75 pin) can be called as fine granules. [0028] The

present i g¥estaLNcECkatRSthE §tHhaéﬂacaéhbﬁibedCQHDQﬁétPﬁHrﬁQEBbb&h”Bf
osel tam vir phosphate and sugars or sugar al cohols (excipient), preferably

conpri si Nngapskl t A6 i dxampDSPheRE g BN &s Mré Usioépad 6@ N9y smalexsd Ptigat ) and
hi gh- intensity sweeteners, and nore preferably conprising oseltamvir

phosphatephangaesuaicamgabmpbembmbﬁ Gaxgrahahh), fobmghahdt ansi b¥ aneeheners
and wat er-sol uble polyners, and the nost preferable conbination is
osel t ami vpasphthpbagh, asNgar $00sieugal 1aboojm) s, 58i gb- totamhsamypuavtesiener s,
wat er -sol ubl e polyners and anti-caki ng agent. [0029] The conposition rates
i n the no3esprater mbtainptiabyracoi.calk shapes(1400 pm¢ Bnéf @6&bbY: todal
oseltam vir phosphate: 1 to 10% by weight; b) aforenentioned excipients: 75
to 98% lamount 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 pm),
and 5% of total amount or less are retained by a No. 30 sieve
(500 um). The powder in which 10% of the whole or less passes
through a No. 200 sieve (75 pm) can be called as fine granules.
[0028] 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
oseltamivir 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%;



c) water-soluble polynmers: 0.5 to 20% by weight; d) high-intensity
sweeteners: 0.01 to 5% by weight; e) anti-caking agent: 0.01 to 5% by

wei ght More preferably: a) oseltam vir phosphate: 1 to 7% by weight; b)

af orenmenti oned excipients: 80 to 92%; c) water-soluble polyners: 1 to 10%
by weight; d) high-intensity sweeteners: 0.05 to 2% by weight; e)
anti-caking agent: 0.05 to 2% by wei ght 1Bven nore preferably: a) oseltamvir
phosphate: 3 to 5% by weight; b) aforenentioned excipients: 83 to 90%; c)

wat'er - sol ubl e ﬁg!%ﬂfééizéléﬁ%??%§¥¥ﬁ§£9bt° g)BEng%nggggk&Xt§meeteners:

0.05 to 1% by o g agent’ y~ Wwei ght, and this
phar”HCGUt'Ca'dgg?PQ%ffh98n§§¥ycgﬂéé£8nﬁgﬁkOB?bl_ESUB@”S?t?ﬁiﬁh@?CessarY-

[ Exanpl es] [00 owng is a detal description o e preferred

exanpl es of thg)pagggnéakgﬁﬁngbgﬁt:bygoghgopggsg twbQygetion is not limted
to these exanples. Unless ofherw se specified, he val ues of percentage in

t he exanpuése apLe&PaEsged by % by weight. (1) Method for neasuring
equi libriumwater content Equilibriumwater content (25C, relative humdity

70% of sugarg)apdest@mivarcphekphaes:be wBasyrBg WEighe;nethod using a
DVS-1 (Surface Measurenent Systens Ltd.). The condition for nmeasurenent is
as follows. 13pb) aforementioned excipients: 80 to 92% ;
c) water-soluble 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 weight;
e) anti-caking agent: 0.05 to 1% by weight,
and this pharmaceutical composition may contain optional
components as necessary.
[Examples]
[0030] 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 percentage 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.



[0031] Quantity of sanples: 50 to 100 ng (intending to scale 75ny)
Measurenment tenperature: 251C Setting range of relative humdity: 0 to 100%
RH Measurenent step of relative humdity: up to 10% Hold time: |If change
of the weight is less than 0.02% the neasurenent enters next step, but the
change is not stable, the step lasts up to 120 mn. (2) Method for
measuring inmpurities (glucose, mannose).13 @ ucose and mannose present in
sugars and sugar alcohols as inmpurities were separated by ion

chriomat og and _determ ned the quanti t hey eof by, el ectrpochem cal
detectionf88$¥é conaF?Pgﬁg%oP nﬁﬁ?ﬁggﬁEntgqst%s{$€IT%w&?nffﬁé&ﬁgNgésurenent
condi tiong ggrnzgkg Detector: electrochem cal detector Colum: CarboPac
PA-1 Col uRRT® r l)ure: roomtenperature Mbile phase A. water; nobile

phase B: 10 Q?%égghyghgxgrgébggrgﬁggggusz§ dfion; mobile phase C 200 nmM

sodi um hydro aqueous so adiént. set as shown in Table 1. The

iti k ql bj ' .k bed % [ 0033 Tab
114 Tabl o 1oGhEVRE: {ERgEoPr o aaRE Ty o rAR AR LG SOy HE M0 ) 10 50

50 50.01 60 60mQdsdPemipbi keephagerf16¥iv OthQthg:gquqotoN@@ile phase B
(% 10 100 100 O O 10 10 Mobile phase C (% 0 0 07100 100 0 O

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
aqueous solution

Gradient: set as shown in Table 1. The composition rate of
the mobile phase is described by volume %

[0033] [Table 1]



Analysis tinme: 50 mn Injection interval: 75 mn Flowrate: 1 nL/ mn
Amount of injected sanple: 25 L Post colum: |Imedi ately before the
detector, 300 nM sodi um hydroxi de solution was delivered at a flow rate of
about 2 niL/mn. To obtain standard curves, 0.5, 5, 25, 50 g/nL aqueous

sol utions of D-glucose and D-mannose were prepared as standard sol utions.
The concentrations of the standard sol-utldons were equivalent to 0.001,

0. 01, 0 05 and 0. 1% when unknown sanple solutions were prepared at 500
ng/ 10 mL._Th andard cu epar e romthe concentration of the
sandard TaRER  bn T SREtpaakoh, BEEREERE LoSTVRRE FRBPSPAEERY! enent i oned
HPLC condition. Separately] 500 mg of gn unkmpown safpl € wds wei ghed
accur at el{yimad(mahpr was addedoto|nek@e exasa |y Si0.qli | t&0 prlegoarod g 9&npl e

sol uti on.[~The amounts of D-gtuctosg and jDmanmose T the sgnmpte sprutTon
wer e calcubaggg puagea§U(%pg dgighe |[copcentrati ons grom tipe areas of poaks
cor r espongi-ng—te—the—etuti-phr—tocat+on—gf—b-girucose—and—D-ranneserbased| on
t he starﬁgbglg%ygselé') a%{ Exampl ¢ 3loVarijgys |sanpl es ofy sygagg apd jgugar
al cohol s were—m xed —w-th oseltamlvir—pl osphatngaﬂd *he color—devel opnent
was confii gggebéhégg éV&§) M ng nPth%d Ni ge parg W%bght qj al test
sanpl e ar QNe p t of oseltamvir phn e werle mxed in a

nortar, and the mxture was transferred to a No. 1 standard brown gl ass
bottle (VRLiFasd4:ithd. 268 hiS
Injection interval: 75 min
Flow rate: 1 mL/ min
Amount of injected sample: 25 uL
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/mL 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 sample 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.



bottle was tightly sealed by a polyethylene mddle stopper and a

pol ypropyl ene screw cap. The color of the mxture immediately after m xing
was neasured by a color difference neter. The m xture was kept in the
following two conditions: i) 2 weeks in a 60C incubator, or ii) one nonth
in a 40C incubator at 75% RH while the bottle was open. Thereafter, the
color of the mxture was neasured. The Q& or difference before and after
the storage AE*(CIE L*a*b*) was neasured. The neasurenent of col or
differencg was iar&'ed out according to JIS Z-8722, based on 0-45 rear
spect r oph6EBABPIBctdet hod using a spectrophotometric color difference neter

SE- 2000 Ni n Denshoku Ltd.,). 0034 h | h i Tabl 2.
e 2 08 and (VRPEARE  RARRL e, BE) spaRP e, BRE. SHARL) aytoBblsauelE flxka” ©

AE'>5.0, ieRPELivellysLOBIALoLIRN) Gndl G cTable 2, COLghR Buom Xing with

sugars and”sugar -al cohol* or "2 weeks ne nont Sampl e

15 e AL (BB Ukt 2baBokynfl NERRLHE, fufl Biss by Sefufl B8 bose ©

Osel tam Vikst sample and one part by weight of oseltamivir phosphate
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]



phosphate A A The equilibriumwater content and the contents of glucose

and nmannose were neasured in erythritol,
sugars and sugar al cohols used in Exanple 1,

D

bel ow. The equilibriumwater content (25C,

sor bi t ol
and the results are
relative humdity 70%

and D- manni tol

anong
descri bed
of

erythritol was 0.1% the glucose content was <0.001% the mannose content
was 0.001% The equilibriumwater contente -(25C, relative humdity 70% of
D-sorbitol was 1.7% the glucose content was O. 006@6 and the mannose
cont ent 032% uili be i 5 i mdity
709 of m@é%g%n?toICOIggbgg/by ﬁikgﬁégggghcgﬁ aﬁé %Bga %Eféﬁog%annose
cont ent s ND (ND: beIOM/detectlon [Tmt) 50036] Above results i|ndi cat ed
that the dol ofing was__ supp §%§%é@rWﬁeWe§5§a 0dhd i§d gneomenrsh i t h
equi | i bri ym O8ffent of 10éemldddss anfl cont ai niogergl ucose arjd mannose
17 as ingurities—at— 0019 or—tess wereuset—{Exanpte 2 —Twentyjseven
grans of ax@uggblalcohol and 3 g oB oseltamvir phospbate were mjixed in a
nortar, and—themrkneaded—by addimg—tntofwater—to—carryout—tta wet
granul ati qErytheitedxture jwas dried in a 50C constant Benperature [drying
oven for [—hr—toreduce tthewater——content—pf—thefornutattonrto31% by
wei ght or |Ipes®rbiltelf or mullati on wase kept at| 60C for 4 cweeks under| a tight
seal and tihe—changeof—Tcotfor beforeand——=after—the storage was—nedsured by a
col or difflataateseneter. [0037] Results ind|cated thatceven if the water
content i the formutatTgmwas tess tham g by werght, —the coftorTing

Reducing malt

sugar molasses c B

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 results 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%.

(25°C, relative humidity 70%) of D-sorbitol was 1.7%, the

glucose content was 0.006%,

The equilibrium water content

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 1limit).

[

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



occurred when the contents of glucose and mannose were not 0.01% or | ess.
Results are shown in Table 3. [0038] [Table 31 Table 3 Amount of reducing
sugar and col or change G anulation Color nedium Additive G ucose Mannose
difference AE* D-mannitol ND ND 3.4 FErythritol <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: bel ow
detection limt These results reveal t when the content of either the
reduci ng sugar, glucose or mannose mas 02@6by wei ght or above, a

si gni ficantcol or devel opnent was observed. Thus the content of each
reduci ng augHrPRELEieR REp? - HEY WF OL®I8s WETrasusedei ght to suppress the col or
change. {ﬁ anples 3 to 6] Test production of 1-kg scale was carried out,
and gran %&WE%P Ythe granul e containing 1 to 10% of oseltamvir

phosphat e as or active ingredient was inyvestigated. Raw _materials were
wei ghed accor dt¥i %#Y% ?ﬁ%e?o$¥?ﬁ%r@?p%ni%%?¥|%%c°?% eqn aﬁdgp?ﬁced in a high
RS St CAELYLE S SR o Bl IoSh R U T R o
af et ety SRS O DF SHPLEO Sk Ory YafORL et O RE R D 8 S

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 Color
medium Additive Glucose Mannose difference AE*
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



Table 4 Conposition rates of oseltamvir phosphate/erythritol (% by weight)
Conmponent Exanple 3 Exanple 4 Exanple 5 Exanple 6 GOseltam vir phosphate
1.31 3.94 6.57 13.14 FErythritol* 87.69 85.06 82.43 75.86 Povidone 55 5 5
Starch partially converted to 5 55 5 pregelatinized starch Acesul fane
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 (-23@ -relative humidity 70% is 0.18,
the contents of glucose and nannose as inpurities are <0.001% and 0.001%

respectiv n b ferred to No. 4 standard brown
gl ass botﬁ?égh%vo?uﬁggsﬁg g ##% SME ?h ?Fres were tightly sealed by a
polyethylg aﬁhggge sEgp §r and a pol ypropyl ene screw cap. The sanpl es

pr epar ed cording Such a“procedure were stored at 60C for 2 weeks and at

40C for 3 montfgey mggodhE‘EE!oﬁ g?s'&dﬂg' sEQ&Et @hs0 %SEE&%Vbhtph%BTate and

color difference re measure |ts obtal ned aré sho abl e 5.

L0010+ PPeEpTheToR, o LRk ROt 1081 chou g fedance o
phOSphatepﬂogﬁh§t84a§-§7m5§o¥4actlve 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.
[0039] [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
Erythritol* 87.69 85.06 82.43 75.86
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.



content (% at 60C for 2 weeks, 97 98 99 100 residual rate (% at 40C for 3
nonths, 99 99 99 100 residual rate ($) at 60C for 2 weeks, 6.0 5.3 5.0 4.3
color difference (AE*) at 40C for 3 nonths, 2.9 3.8 3.0 2.6 color
difference (AE*) Results of the 60C storage test indicated that the higher
the content of the main active ingredient was, the better was the
preservation stability against heat. Eungher, the results of the 40C
storage test indicated that any of the conpositions possesses sufficient
stability as pharnmaceuti cal

To pre¥ent agg 3§?|%ﬁaﬁ?fﬁﬁnﬁgﬁ ?§¥%%gggﬁﬁé3§§gaﬁﬁkg 41%@%5??5pb388302230?]
0.1%

alccorgi n? a%?%\gjeoﬁsgﬁ% e § o371 5,493 #R1°Fhe tg#?@ﬁgrﬁ??s?lﬁﬁﬁg?ﬁgn
e gt WAL i i R

bef ore ang

6] Table %F%&eéa | g an‘%e?gétg SI(fI Cl Cé'%i#xgl% -l:ﬂfq'(k)r a& CE%Q(%%}I E)-rll-ag:‘ ?er

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. Results obtained are shown in
Table 5.

[0040] [Table 51

Table 5 Residual rate (% by weight) and color difference of

oseltamivir phosphate

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 99 100
residual rate (%)
at 40°C for 3 months, 99 99 99 100
residual rate (%)
at 60°C for 2 weeks, 6.0 5. 3 5.0 4.3
color difference (AE*)
at 40°C for 3 months, 2.9 3.8 3.0 2.6
color difference (AE%*)

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.



3 nmonths at 40C acid (% Exanple 4 O No aggregation Light aggregation
Exanple 7 0.05 No aggregation No aggregation Exanple 8 0.1 No aggregation
No aggregation Slight degree of aggregati on was observed in the conposition
of Exanple 4 (the aggregates were easily disintegrated by turning the
bottl e upsi de-down) but aggregation was conpletely prevented by adding

| i ght anhydrous silicic acid. [Exanples® 1o 13] The pharmaceuti cal

conposi tion was produced at 25-kg scale by the follow ng conposition rate.
After Conponents | ~were placed in a high speed m Xing granul ator and m xed,
the wet Pﬂﬁﬁﬂaiﬁﬁﬁmﬁé§scarPP€d dut by spraying binding water, and 21 the
products were dried by a fluid bed dryer and subjected to dry sorting to

obt ai n granul e%° Eﬁﬁﬁﬁﬂén?ggFﬁgﬁéﬁenaﬁﬁeHaPB ACHUTEA AGPBY &SI 3OREd in a

¢ 5" EhRisriesn PrOBROR R ERCPEL AT Rt APRYRTERs Py Lcae abid 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 bottles 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
13
Amount of ,l?hF 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]
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pharmaceuttcal” “conposition containing oseltamvir osp _ _
| mproved Bfeﬁﬁévébhﬁl?sg‘cﬁhhls' h¥s ';sﬁf@%@ibﬁ'ﬂl 3tabife tyPh %Sngh‘é%a%%u%% ! i ty
agai nst tenperature and humdity int storage environnent, and furt in
whi ch col gphpgs@vibRg.the storage is prevented.

[INDUSTRIAL APPLICABILITY]

[0044] The present invention provides a pharmaceutical
composition containing oseltamivir phosphate that has an
improved preservation stability, in particular, the
preservation stability against temperature and humidity in the
storage environment, and further in which coloring during the

storage is prevented.



24 - CLAIM5S 1. A pharmaceutical conposition conprising: one or nore

exci pients selected fromsugars and sugar alcohols in which equilibrium

wat er content is 1% by weight or less at 25C and 70% rel ative hum dity; and
osel tam vir phosphate, wherein an anmount of each of glucose and nmannose
contained in the sugars and sugar alcohols as inpurities is 0.01% by wei ght
or less. 2. The pharnmaceutical conposi-ti2an-according to claim1, wherein
the excipient is one sugar or sugar al cohol selected fromerythritol,
D-manni tol and sucrose or a m xture tgﬁh@%%' 3. The pharmaceutica
conposition according to claim1 or : erein the conposition is used for

preventog. o | rSENscal oLl Yeiggodl ! gt Lpmmand conditons
general i zed pai n,and, £ eﬁ@fe éxcil e&@@ré@f&%é&aﬁr&ﬁm@ﬁ?&fé Oé‘n&c&g{;%%”g to

any one of clains 1 to “further conprising one or nore water - st |l e
pol yners selerbed ihOoRhREM! Q&ﬁ%iii{%ﬁmﬁ' wakky BBRteRR' rig' heSgy wedgn® ard

macr ogol 6000. 5. The pharnmaceutical conposition according to any one of

claims 1 §8sd, atubbheran@ g StéflaPiPe HumPd i Wnantensity sweeteners. 6.
The pharnmaceutical conposition according to claim5, wherein the

high-intensity sy@etediRivis preéssiLeefrom di potassiumglycyrrhizate, stevia
extracts, acesul fame potassium and saccharin sodi um
wherein an amount of each of glucose and mannose
contained in the sugars and sugar alcohols as impurities is
0.01% by weight or less.
2. The pharmaceutical composition according to claim 1,
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, further 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.



25 7. The pharmaceutical conposition according to any one of clains 1 to
6, further conprising one or nore anti-caking agents. 8. The pharnaceuti cal
conposition according to claim?7, wherein the anti-caking agent is selected
fromlight anhydrous silicic acid and cornstarch. 9. The pharnaceuti cal
conp05|t|on according to any one of <clainms 1 to 8, wherein a dosage formis
dry syfup, powder or granules. 10. A.neishad for prevention or treatnent of

i nfl uenza virus infection and conditions associated with the infection

sel &cted frontbronchltls neunDn eneralized S%and fever, conprising

adntnlstratlon ofne Phax +%% %%Ft?%na% RgnEe BRE BRenpfe
phar maceut | y. agcce tab cipients ect ed S angd. sugar

B cohol o PRARRFLA Equpr bttﬁﬁ?eaa?@rptbﬁt%mtg wmrae?aﬁt-%ﬂtags at 25C
and at 70@6 rglatlve hum dity; and an effective anmobunt of oseltamvir
phosphate patient, wherein an anmount of each of glucose and mannose

cont ai nedgi Nt herSUORL 5y AN0. SHAEL Ah6RPSL St B5n! JBUELALES 1§ cPald%bY wei ht

or |ess.
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.
10. A method for prevention or treatment of influenza virus
infection and conditions associated with the infection
selected from bronchitis, pneumonia, generalized pain and
fever, comprising administration of a pharmaceutical
composition comprising:

one or more pharmaceutically acceptable 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

an effective amount of oseltamivir phosphate to a
patient,

wherein an amount of each of glucose and mannose
contained in the sugars and sugar alcohols as impurities is

0.01% by weight or less.





