10

15

20

25

1 SPECI FI CATI ON | NDOVETHACI N EXTERNAL PREPARATI ON 5
Techni cal Field The present inyention relates to an

i ndomet haci n external preparation that has an
excel l ent use feeling and excellent absorbability of

i ndomet haci n and 10 undergoes no phase separation wth
time so that it can well retain a stable state
Background art 15 As external preparations containing
i ndomet haci n, those ofSﬁEQLﬁﬁé IEPkration forms such
as a gel fornulation, a creamfornulation, a liquid
formul ation, and a poultice formulation are
commercially available and those preparations have
respective chdfRPETAGIES BXFERNN At RESATHON
preparation fornms. For exanple, gel fornulations
contain a |arge anount of al cohol so that they

di ssol ve indonethacin wel |l therein _and exhibit

excel | ent absorbabiIitﬂkﬁﬁﬂﬁéﬁghigﬁ§ﬁ£n. However, when
in use, they cause 25 irregularities (a phenonenon in

which a polyner «collects |Iike grinme when the pol yner
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well retain a stable state.

Background art

As external preparations containing indomethacin,
those of various preparation forms such as a gel
formulation, a cream formulation, a liquid formulation,
and a poultice formulation are commercially available
and those preparations have respective characteristics
inherent to the preparation forms.

For example, gel formulations contain a large
amount of alcohol so that they dissolve indomethacin
well therein and exhibit excellent absorbability
through a skin. However, when in use, they cause
irregularities (a phenomenon in which a polymer
collects like grime when the polymer is coated by

rubbing) so that the formulations provide a poor use
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the gel fornmulations. Accordingly, it has been desired
to develop a so 10 called gel- creamfornul ation that
has advantages of both a gel ?ornulatlon and of a
creamfornulation, i.e., a satisfactory use feeling
and satisfactory absorbability of indonethacin

t hrough a skin and for this purpose many studi es have
bee de. 15 allﬁ a surfactant is conpounded in a

hex band, ﬁggﬁghto§waé§tlons are
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absorbability of indomethacin through a skin and for
this purpose many studies have been made.

Usually, a surfactant is compounded in a cream
formulation in order to prevent phase separation, i.e.,
separation into an oil layer and an aqueous layer.
However, compounding a large amount of alcohol to a
cream formulation results in the phase separation-of
the preparation into an oil layer and an aqueous layer
with time since the alcohol inhibits the emulsifying
action of the surfactant. In addition, compounding a
gelling agent to a cream formulation in such an amount
that irregularities will not occur can hardly prevent
such phase separation of the preparation with time.

There have been known some prior art documents

that report gel-cream formulations containing
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to provide an indonethacin external preparation that
has an excellent use feeling aRd excel |l ent
absorbability of indonethacin and that undergoes no
phase separation of the preparation with tinme so that
15 it can well retain a stable state. D sclosure of
the Invention Accordingly, an object of the present
invention. 20 is to provide an_indonethacin externa
pr éﬁ&‘%ﬁ%‘r@%%’at fods el 1Nt As'S T2 ifhg Hh o
exc | ent absor habi ity of indonethacin and that
7& S L84 dvi GRDIIR He D Ehdr dt 4 oﬁo\hﬁeﬁ’ﬁrr
E§¥so that |t can well retain a stable state.
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absorbability of indomethacin and that undergoes no
phase separation of the preparation with time so that

it can well retain a stable state.

Disclosure of the Invention

Accordingly, an object of the present invention
is to provide an indomethacin external preparation
that has an excellent use feeling and excellent
absorbability of indomethacin and that undergoes no
phase separation of the preparation with time so that
it can well retain a stable state. More particularly,
an object of the present invention is to provide an
indomethacin external preparation that is compounded

with 0il component in an amount sufficient for the
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conponents sel ected fromthe group consisting of

gl yceryl nonostearate, sorbitag nonost ear ate, stearyl

al cohol, and pol yet hyl ene gl ycol nonostearate prevents
t he phase separation with tinme of the preparation, 20

t hereby acconplishing the present invention. That is,
according to the present invention, the followng are
provided: (1) An indomethacin external preparation
comEERAnRF1or to (g @rigeseofsatriduimt vy nise5feol By in
wt % of alcohol; 25 0.01 to 5 W% of gelling agent; 5

t o S30-t& ®wiofalsighadomsamamndezd ino B mmerEratatan ; iamh
0.01 to 10 wt% of one or_ nore conponents sel ected

f r GRARE - B edndiost iHE sl wging eémdonpitost igarand, that
sorbitan nonostearate, stearyl alcohol, and

polSPAISRA &te RIaASISeRfSdsidaridgite ) el Ivwgrr fand an
Carrying out the Invention Hereinafter, the present

i NPEMBIF Wigyeheo ddadr ifedias araadifentastability with
i ndonmet haci n external preparation of the 10 present

in -on contains: 0.1 to 3 w% of indonethacin; 25
to 50 wt % of alcohol; 0.01 to 5 wt% of gelling agent;
5 to 30 WO igite Comsoitstiatinn itde mbayesantiangd
and 0.01 to 10 vt % of one or nore conponents sel ected
fr &9 rgrtfp IORAESH @ foft P RPSRSIHY | I st Farkaee
sorbitan nost earate,, stearyl al cohol

pol™fEthy e uehifoit eArafe ToAR Fnd&%ggh§@Wﬁ found

xR Ras g AP GBS 1y and

Ca%so%star}.%i%%a%% %%D%’Oatv}t(%n of alcoheol sufficient for
dissolving indomethacin therein and 5 to 30 wt% of oil
component sufficient for preventing the occurrence of
irregularities therein upon use or sticking thereof
after use with 0.01 to 10 wt% of one or more
components selected from the group consisting of
glyceryl monostearate, sorbitan monostearate, stearyl
alcohol, and polyethylene glycol monostearate prevents
the phase separation with time of the preparation,
thereby accomplishing the present invention.

That is, according to the present invention, the

following are provided:
(1) An indomethacin external preparation containing:
0.1 to 3 wt% of indomethacin; 25 to 50 wt% of alcohol;
0.01 to 5 wt% of gelling agent; 5 to 30 wt% of oil
component; 20 to 50 wt% of water; and 0.01 to 10 wt$%

of one or more components selected from the group
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20 into an oil layer and an aqueous | ayer, thus
exhibiting satisfactory stabilkty of preparation with
time. The content of indonmethacin in the preparation
of the present invention is usually 0.1 to 3 wt% 25
preferably 0.2 to 2 ww% and particularly preferably
0.5to 1.5 wt % based on the total weight of the
resent invention, the al coho

P retiasihis P4 Grr e e Mo SRR sty
Ex

al cohol  having | to 3 _carbon atons. s of the

2l CERRS EATA N Rle SHAATIHIO I L G0l A1 SSpNG e i-yeol
r opanol . Anmong them i sopropanol is nore

E‘F’é‘pﬂs&far ‘content of al cohol is usually 25 to 50

% preferably 30 to 50 % and particularly

preferably 30 to 40 wt % based on the total weight of

t he prepagat'og. I f .the_ content of algcohagl is_less

than 10 25°GE%—3FEsoRbBREEF2EAEY HeFRYEE=1on

insufficient so that the absorbability of

i ndonet haci n becones di sadvant ageously poor. On the

ot her hand. .the.caontent _of the alcohal. abov. wt %
is undeglpe_rraeb nea%fsfn'ierﬁ:' e eT‘-tri'hee prperseeﬁgfr aJtI}‘Ber&bJ_eoéb%];“is (r)DrGf t ant
g? ({%%rsilgera af d_d:eqyasizz 15 phase separation with tine

e preparation. exanpl es of the gelling agent
s car bdryar e el St SRONA R S
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of gelling agent; 5 to 30 wt% of oil component; 20 to

n-
pr
wt
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50 wt¥% of water; and 0.01 to 10 wt% of one or more
components selected from the group consisting of
glyceryl monostearate, sorbitan monostearate, stearyl
alcohol, and polyethylene glycol monostearate.
An indomethacin external preparation of the
' present invention has an excellent use feeling and
excellent absorbability and causes no phase separation
into an o0il layer and an aqueous layer, thus
exhibiting satisfactory stability of preparation with
time.
The content of indomethacin in the preparation of
the present invention is usually 0.1 to 3 wt$,
- preferably 0.2 to 2 wt%, and particularly preferably
0.5 to 1.5 wt% based on the total weight of the

preparation.
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preferably 0.5 to 2.5 wt% based on the total weight of
the preparation. 25 As exanpl eg of oil conponent in
the present invention, hydrocarbons such as squal ane
and liquid paraffin, esters such as isopropyl
nyristate, 7 diisopropyl adipate and octyl dodecyl
nyristate and the |ike may be given. The content of

0i | co is usu IIy 5 to 30 % rably 7 to
30 vt 0% e iR W%Ibff%mv%he"z e hoag o0

S5 AT e AL T
I t d f th t

g hgame e eclan ] oL dhotn Corg o
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e sl nce e conS|stency 0] preparatlon

: ulﬁe?}fﬁ%gt% %cr??rkilﬁi‘gh?reéﬁﬁ%&;\ﬁ? %E%B%;a@- TERERS Han

fi 4
hlg er and pre eﬁﬁﬁﬁﬂygb gﬁl $ §h§%f 1ent so
POivH affe 'élil?cfrﬂef}:?{h £ L f}ﬁ-h ﬁf;rﬁg@gﬁgg Wi t h
25 hardly

time of the preparatlon can e prevented and

SUGH: SRV RAUJY Sy HSr. oOn the other hand, the content
of the alcohol above 50 wt% is undesirable since the
preparation becomes irritant to the skin and causes
phase separation with time of the preparation.

As examples of the gelling agent used in the
present invention, acrylic polymers such as carboxyvinyl
polymer, cellulose polymers such as
hydroxypropylmethylcellulose and ethylcellulose,
polyvinyl alcohol, and the like may be given.

The content of the gelling agent is usually 0.01 to
> wtd, preferably 0.5 to 5 wt%, and particularly
preferably 0.5 to 2.5 wt% based on the total weight of
the preparation.

As examples of oil component in the present

invention, hydrocarbons such as squalane and liquid

paraffin, esters such as isopropyl myristate,
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undesirable. "d yceryl nonostearate"” used in the
present 8 invention nmeans a mxture of a-glyceryl

nonostearate, | 3-glyceryl nonostearate and ot her
gl yceryl fatty ester(s), which is generally used as a
base material. Exanples of comrercially avail able

gl yceryl 5 nonostearate include N kkol MGS-A, MSS-B,

- F20, and - F40 (trade nanes; nuf act yred by
N R0 SeREPYd S0TERLe PO PO SRssaY B LAGRLe, and the
Rhioggl NS—%% t.rade nanes; manufactured by Kao
CorpgdfalPdn®F. Y- her, the sorbitan nonostearate used

cbt o ety BoERER: WS B IR B e o e
GoREPRTFIded 50 38 ibe RLLFRHLL SRS erably 7 to
N BPor 8ok b 258 SRS el s R 8 R, B -
560 (HPRLEARIAER: or ol bl SRR SR e
St 620 or e dIR AS Sledl AlGOMle iy "

t he present ™ invention, for exanple

<(3Ieo gl];sﬁz%tat?'lrnﬁ Ols% %/ g{,}?&efﬁﬁc %(%1% %Etar(re:?iﬁ%f@aed t D‘JI' ;roé%j %‘lbtyaq\li kko
HoRRB T 35E T a S ol s L coritnsd 98 B el
WG A A s S T s S

ang e dd ke .a%e ahd @ﬁ%agl%%g%@éﬂétﬁ%l&%ﬁ to 5

gl ycol nonostearate u ntion 1s

a SHRSIANGCR WAliHsS (A IRA It D the preparation. The

content of the additional component (s) described above
is less than 0.01 wt% is undesirable since the phase
separation with time of the preparation cannot be
prevented. On the other hand, the content of the
additional component (s} above 10 wt$ is also
undesirable since the consistency of the preparation
increases to make the preparation stiff, providing an
unsatisfactory use feeling.

All the additional components usually have
melting points of 40°C or higher and preferably 50°C or
higher. If the melting points are lower than 40°C, the
phase separation with time of the preparation can |
hardly be prevented and such melting points are

undesirable.

“"Glyceryl monostearate” used in the present
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addi tion polynerization of stearic acid with ethyl ene
oxi de or by esterification of polyethylene glycol wth
stearic acid and is generally used as a base naterial.
For exanpl e, polyethylene glycol nonostearate 5
(manufactured by N kko Chem cals Co., Ltd.) is
comercially avail able. The content of water in the
preparation of the present invention is usually 20 to
50imventpeaf @eabisya BOXtHrsooft 9% JANEeFilt Fogestaprate,
preferably 40 to 50 % 10 based on the total weight
of Pridvpeayar aoronterspse RRA PhBeTndoNerRad Aatty
external pre ara igqn of the_prese i nve

coRCAEH (Far | %o F&FEL &ﬁbﬁéﬁggaﬁsadggﬁﬁe n%%ﬁFal
exanple cont ai,n neut.rali.zin ent a

&?@v@ggﬁgﬁperglféﬁ§tgﬁﬁl# && YL et ting
agemmog@%asr%{eg Eg#llugé Siadkod' MG, h@ﬁ'ﬁ%??‘d&%&?btg and
A S B
s and et \ éﬁ)ﬁsg%_g‘pegs?fo%} et IRt hge
ggn e |ven ;J(trt %r’bé’n %Gq_,resrer,qvg“aagent

onl and t he

i ke carfé,gﬁc&% £y ke’ SIS %Soéqggrfat@eb ddd & the

agent Isu

glc:l 3} i}(y;dﬁ%fwﬁ%qke%%g}ns be%%% C?Dto%wel &9%# he

et hy% ene yco dqlo?r/ﬂ;é"q* @ﬂig% Sg%b bt ggglﬁ@_{ﬁﬂ
anhydrlde with stearic acid. This is generally used as
a base material. Examples of commercially available
sorbitan monostearate include Nikkol $§8-10, SS-10M
(trade names; manufactured by Nikko Chemicals Co.,
Ltd.) and Solgen 50 and Sorman S-300 {(trade names;
manufactured by Takeda Chemical Industries, Ltd.).

Further, as stearyl alccohol used in the present

invention, for example, kalcohl (manufactured by Kao
Corporation), Nikkol deodorization stearyl alcohol
(manufactured by Nikko Chamicals Co., Ltd.), lanettel8
(manufactured by Henkel Japan Ltd.), Conol30 S, Conol30
S5S, Conol30 F (manufactured by New Japan Chemical Co.,
Ltd.), NAA-45, NAA-46 (manufactured by NOF Corporation),
and the like are on the market.

The polyethylene glycol monostearate used in the

present invention is a substance that is obtained by
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ol eyl alcohol, 1,3-butylene glycol, isopropylene

glycol, 5 polyethylene gyl colg and the like can be

gi ven. The i ndomet hacin external preparation of the

present invention has a pH of usually 4 to 8 and

preferably 5to 7 fromthe viewoints of the stability
i ndoret hacin, prevention of skin irritation and so

th, The.indomet h | t f the
é?ef PR, BB G e P pgﬁr”a ARG il avLene

o Fv%%ss 8%&%%”%“&#%#3&?—2? S PGS yﬁén@e%@y%% i th
f t
Sf’yg@%??ﬁ%‘?}s%?sf Suoie %?&ieﬁ%eir °“pﬁ§§%%;%abo@%

h t t I
22%%ﬁeneﬁﬁiﬁﬁ°%%§‘me%%ﬂ g"gp&,otg ST z?d?ecd .
i ne
el R CERTRAELS) KBl chT kel KR nd b dnded
thggﬁhgr@lggnklggagggg water and so forth until a
X

honogeneous ture’rs obtalned adding al cohol having

di ssol vegt hereini pgopet haci SR gff E)ara WL the

m xture, and mXxing the resu

1 fat h nt
hopREspReu SV EKRTPES o hai BT ! S AL Eierabiy
| re nt .o
P, 20wt R AT B S AR v 0D Rl 3 e

(1hazel 8h %ﬁ%yké%gicmhl E'%%a%ﬁe r%g% a%kéé?proDyl
adi pate, and 2 g of glycéryl nonostearaté F20,

Note that the indomethacin external preparation
of the present invention may contain various optional
components as desired. For example, it may contain a
neutralizing agent, a preservative agent, a
stabilizing agent, a wetting agent and so forth.

Here, as the néutralizing agent, organic acids such
as citric acid, phosphoric acid, tartaric acid and
lactic acid, inorganic acids such as hydrochloric acid,
alkali hydroxides such as sodium hydroxide, amines such
as triethanolamine, diethanolamine, and
diisopropanolamine, and the like can be given,

Further, as the preserving agent,
parahydroxybenzoates, benzalkonium chloride, and the
like can be given.

Further, as the stabilizing agent, sodium sulfite,

sodium bisulfite, dibutylhydroxytoluene,

butylhydroxyanisole, edetic acid, and the like can be
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trade nanme; manufactured by N kko Chemicals Co., Ltd.;
nmelting point: 54-58C) were h ed and nelted at about
10 70C and the whol e was m xed until a honpbgeneous
m xture was obtained. (2) 1.5 g of carboxyvinyl
polymer and 0.5 g of hydroxypropyl net hyl cel | ul ose
2910 were dispersed in 36.0 g of hot water at about
7OC and then the obtained 15 dispersion was added to
(1 (1) fol | owed by well mxing the dlsper5|on

to enul it. 3%1 |ndonethaC|n 3
L- - ment '1(‘395) ety 13 iyl MYW%r%‘LCOhMS
added.to 36 . 1S5S0 anol and t.he m xture was
st P&y afsorglg’§e§1§§ol ﬁﬁneﬂgéﬁfcoclhe RIS e glycol,
oad il af ideci S e S aaproRy g Lycol,
I t A)ETD d 2 f
E’ SRS s aaﬁ“fn%ee Tihee 2 é»??dé%%qfﬁg“s
t 3 t [ d (5 f
ZI ?goér opang‘lrﬁ'?\;rﬁ%n\%e 7 g_re r\tAn%‘lS pfme)é’%dﬁ‘atwé% af éﬁ’tgf °
th t d f | ut 12. th
b RO, inh“{%?lotﬁ MR @Rt ok metady dijto Baba
whi_l. t L
prg) i %r e yeI Iﬁ\%ﬁé %ﬁﬁle S éfwgﬁms %J'?&Z’fr as?’qa&;hty
a%@'l%d%ﬁ%tﬁl%&l% g glt%(]glo rl Std%a%lon %nCI S0

di I'sopropy P4t &,
rm@ggt&ar ate (N KK(]_ SS— 10M trade narre manuf act ur ed
by Ni kko Chem cals Co., Ltd.; nelting point: 55-59'C

wer e he@h%dliﬁgme%%%kgﬁ %%t%Q%%h %&%&aﬁ%% theéﬁ?§$ﬁbd.

was m xed until honbgenéous
present invention can be prepared by a conventional

method. For example, it can be produced by heating an
0ily base material that contains one or more
components selected from the group consisting of
glyceryl monostearate, sorbitan monostearate, stearyl
alcohol, and polyethylene glycol monostearate, an oil
component, and the like at a temperature of 40°C or
higher to completely melt them, mixing the obtained
melt with an aqueous base material having compounded
therein a gelling agent, water and so forth until a
homogeneous mixture is obtained, adding alcohol having
dissolved therein indomethacin to the homogeneous
mixture, and mixing'the resultant until it becomes

homogeneous.

Examples
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(2) 1.5 g of carboxyvinyl polyner and 0.5 g of
hydr oxypr opyl net hyl cel | ul ose 10 were dispersed in

-37.5 g of hot water at about C and then the

obt ai ned dispersion was added to the step (1),
followed by well 15 m xing the dispersion to emulsify
it. (3) 1 g of indonethacin, 3 g of L-nenthol and 1 g
of pol ethylene egcoI 400 were added to 36-g of

i soprop hhe REeSARE SnTediqpwill be
di ssol ut.ion Then t he qgbtai ned solution was added to

20 FHREERES (PncHrda e km AP 1R wiPeNieked lito Should

unlfor%% di s erse (L_é% of an a ueous sol uti on of
1% aty I%ﬁ‘f%htjd?nz%

um bi Iflte wer e ed to the step (3) and t he
S’t Eadifesh WF%SQE('S) 0.8 g of

d|| or panol am ne was added to 5.2 g of water and

was stirred for dissolution and the

Obt@dd So';ﬁaotllviaopde% :E%if%%@fﬁgteﬁig%ﬁe%%wmpﬂ

= B AR “sef?%: y%; ¢ ® V%o&%%%%@cﬁf Crea”%#’%epgiﬁé &0,

L SR e 1A B G A0 15y GBS TR AL it
R B tey - s WA e anih fed Rk at about

(Z?Fr%cé%' o el Rer eaus n it U suas, Dt alaed A0
%gﬁ3$y %&ulose 2910 were dlspersed in

about 70C and then the obtai ned

a 5%31.05“ e addas 10, he SEeRAD) oL ¢ oyeg by wel

hydroxypropylmethylcellulose 2910 were dispersed in

36.0 g of hot water at about 70°C and then the obtained
dispersion was added to the step (1), followed by well
mixing the dispersion to emulsify it.

(3) 1 g of indomethacin, 3 ¢ of L-menthol and 1 g of
polyethylene glycol 400 were added to 36 g of
isopropanol and the mixture was stirred for
dissolution. Then, the obtained solution was added to
the step (2) and the mixture was well mixed to
uniformly disperse.

(4) 1 g of an aqueous solution of 1% ETDA-2NA and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(5) 0.8 g of diisopropanolamine was added to 5.2 g of

water and the mixture was stirred for dissolution and
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m xi ng the dispersion to enulsify it. 15 (3) 1 g of

i ndonet hacin, 3 g of L- nenthol%%nd 1 g of

pol yet hyl ene gl ycol 400 were ed to 36 g of

i sopropanol and the m xture was stirred for

di ssolution. Then, the obtained solution was added to
the step (2) and the m xture was well mxed to 20

uni formy dj sperse. (4) 1 g of an_aqueous sol ution of
1% DRI NG S0P tighn IR AARE EIthe ter Dhh- The
sodium bisulfite were, added to the step (3) and_the

i ﬂjtﬁtél%é’“%l"fe]rﬁ )ggndsper(s:ﬁd OdlBnge okt was cooled to
di i sopropanol amj ne was added to 5. of 25 water and

t hé v%aﬁ%tfh’er]r]éa“”f%“r VG?JSE%&ﬁ#g I Prgraration.

?nbﬁa'ﬁ&éﬁé el ?”dY’Zée?SSSdmLﬂ e 1t uas cobied to 14

Bt f’e & B (5 o des ““a@a@c%q‘ gt ?i‘{%?éfep%‘fagst%é’r”opyl

d|| q$ teanqg_j (f% %Qa%w % %%Ig}/eth Iene g OL
Ir#ttalc 4d b N| kko Chem a%ﬁﬂr%ﬂi’%b‘?ﬁfk It| ng

and t he . unt oaneneous n1xture

wasdb ‘U‘tgl'vg'}g hH( tlrfl?l%%g)ﬁt-caﬁfb ?’?glwer&)'h}eﬁ@edaﬁdld
0 3 et 2910
.sﬂé@é&ﬁi 5‘%§@nyﬁfgf%ﬁgf ngagéguplﬁ?dgaﬁi}l a
(1?{514%‘?@5% %@:tﬁéwgé'%k%%\ ed to the step

ispersion to

S8 3,4 D P IBE g o

36 k@ﬂox%ﬂ%yﬂ@lf%é@ X E NESe S&igﬁeefjsé@rin
37.5 g of hot water at about 70°C and then the obtained
dispersion was added to the step (1), followed by well
mixing the dispersion to emulsify it.
{3) 1 g of indomethacin, 3 g of L-menthol and 1 g of
polyethylene glycol 400 were added to 36 g of
isopropanol and the mixture was stirred for
dissolution. Then, the obtained solution was added to
the step (2} and the mixture was well mixed to
uniformly disperse.
(4) 1 g of an aqueous solution of 1% ETDA-2NA and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(5) 0.8 g of diisopropanolamine was added to 5.2 g of
water and the mixture was stirred for dissolution and

the obtained solution was added to the step (4). The
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di ssolution. Then, the obtained solution was added to
the step (2) and the m xture mqﬁ%mell m xed to .
uni formy disperse. 20 (4) 1 g'of an aqueous solutlgn
of 1% ETDA-2NA and 2 g of an aqueous solution of 2%
sodium bisulfite were added to the step (3) and the
m xture was well mxed. (5) 0.8 g of

i ' added to 5.2 g of water and
t he TR0 Fo A Bt Paaorased 55014 an v cop e o
i B GRLLBe P S B P Ead kIS BolasTeohi B eporation.
n}é L pal e yel l owi sh white gel-cream preparation
25 Qﬁ (1) 5 g of octyl dodecyl nyri st at;e, 5 ? of
i ' : f ,sorbitan nonost earate,
and 18 530P T G SUro RS s ArBenmPe ahed: casamzopy!
' . d t.
noreacR2bee "Mk 68 Rhs SbbrLVhenicobp LT lotgag? alconol,
. . f |
o SO, Bl RobHREeBP Baoe Bl v chamiarsonn 1.
Z Yo Eot ter _at_about 70C and then the obtained
io"g?gl%g{l%i Bhiites haauatl wewe sft%Tatﬁ(?)a,tr}qtl GMEJ%/@? aglyo?bout
[ & oM X] the dispersion to enulsify it.
;Aﬁdsz)re h%%:cip %C,h% ”6100115‘50 &b Mt ed alﬁgtlil g"; gwmoo‘ieneous
pohygg@ufgnﬁaglg§ﬁgiégg were added to g

e o Hen g th S o 1 e
{12701 SR L g
R e R S R R
Sod i by YT WREE at about 70°C and then the obtained
dispersion was added to the step (1), followed by well
mixing the dispersion to emulsify it.
(3} 1 g of indomethacin, 3 g of L-menthol and 1 g of
polyethylene glycol 400 were added to 36 g of
isopropanol and the mixture was stirred for
dissolution. Then, the obtained solution was added to
the step (2) and the mixture was well mixed to
uniformly disperse.
(4) 1 g of an aqueous solution of 1% ETDA-2NA and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(5) 0.8 g of diisopropanolamine was added to 5.2 g of
water and the mixture was stirred for dissolution and

the obtained solution was added to the step (4). The

mixture was well dispersed while it was cooled to
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20 added to the step (3) and the m xture was wel |

m xed. (5) 0.5 g of diisopropggolanine was added to
5.5 g of water and the m xture*was stirred for

di ssolution and the obtained solution was added to

the step (4). The mxture was well dispersed while it
was cooled to 25 provide a pale yell owi sh white

gel -cream preparati on. Conparative Exanple 1 (1) 5 ¢

of Fb‘%?‘ﬁ‘@boaeaﬁlw%ltfaﬁeﬂaw@lst@ & 115 R Sopepyation.
adiEate were heated and nelted at about 70C and the

wh xed until a honbgeneous m xture was

obtained. (2) 1.5 g of carboxyvinyl polynmer and 0.5 ¢
of él)h%r% [P AR 1M e b1 (P vikref dikbeomeebyl

in 8. .0 g of hot water at about 700C and then the
obtaacfl’l? efdi%&si%r?%é?%&fé&%@% HEL ¥¢@p Nomostearate

f ol y m xi ng the dispersion to enulsify

i t .H“?iﬁdorqg @‘%ﬁ%%ﬁw‘a‘}& m, FERGE Grane hgwmbfaciHtrad gy

of __. ol.yet hyl ene gl ycol 400 were added to 36 g of

is rﬁ-‘&%le lish & Grirx tithide manelsting @pingr: 42-47°C) were

dizfolut'on. Then, the obtainedosolution was added to
thEeRtEs (A 2R Bah Ak ARAUE HSCraPH Abgedbode was mixed

of o B B SRR SR8 % M A GREAGIER on of 29
AT i B AN (A e 3 g the
SRR AR A S SIS0 A A RSete et o
oL PP 39 Ydeontes a0ed Le UIecSter (8 T1e eainea
Pr elslR r3 iR Grake S 1 MU &5 Cf§am RIEaRAT AL LaN- 11
mixing the dispersion to emulsify it.
(3} 1 g of indomethacin, 3 g of L-menthol and 1 g of
polyethylene glycol 400 were added to 36 g of
isopropanol and the mixture was stirred for
dissolution. Then, the obtained solution was added to
the.step {(2) and the mixture was well mixed to
uniformly disperse.
(4) 1 g of an agueous soiution of 1% ETDA-2NA and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(3) 0.8 g of diisopropanolamine was added to 5.2 g of
water and the mixture was stirred-for dissolution and
the obtained solution was added to the step {(4). The

mixture was well dispersed while it was cooled to

provide a pale yellowish white gel-cream breparation.
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Conparative Exanple 2 (1) 5 g of octyl dodecyl
myristate and 5 g of 25 d||sogE§pyl adi pate, were
heated and nelted at about and the whol e was
m xed until a honbgeneous m xture was obtained. 17
(2) 2 g of carboxyvinyl polynmer and 0.5 g of

hydr oxypr opyl nmet hyl cel | ul ose 2910 were di spersed in

37. f t water at about 70C and then the obtained
diggégggﬁhﬂﬁas added to the step (1), followed by well
e B SRR R SH 5 of Y Y propyn
T RIS s 3.5 5 o
A o I AT A
ARy e e 0 1030

SO sulflt were .added to the step (3) and the
(ﬁ%ﬁgg% NETIN Rﬁ%&ﬁg 15 (5 1g of

d' S Y PP st vt "Tre o5tk ned

S°' f&aé@ Cogh dﬁheﬁc%e"liia@ Fl B SR P e
yelénqg C%g)hqgg ar tion. ]Ooﬁty)ra ng?l@at Y“& gbtained
hy 1@35 Aiop %ﬁéaf’é’?%ofd%? ﬁ'é% Rt ﬁlﬁxyefé‘lyio%d B hve11
ggﬁﬁﬁ r27 ggiﬁ%%égﬁglheatecé g%ﬁé[ ed atnngLPg

700G )and ¢ her W Sn B i ®%B ¢ of L-menthol and 1 g of

polyethylene glycol 400 were added to 36 g of

isopropanol and the mixture was stirred for
dissolution. Then, the obtained solution was added to
the step (2) and the mixture was well mixed to
uniformly disperse.

(4) 1 g of an aqueous solution of 1% ETDA-2NA and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(5) 0.5 g of diisopropanolamine was added to 5.5 g of
water and the mixture was stirred for dissolution and
the obtained solution was added to the step (4). The
mixture was well dispersed while it was cooled to
provide a pale yellowish white gel-cream preparation.

Comparative Example 1

(1) 5 g of octyldodecyl myristate and 5 g of
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until a honpbgeneous m xture was obtained. (2) 1.5 g of
car boxyvi nyl polyner and 0.5 %9 f 18 . .
hydr oxypr opyl net hyl cel | ul ose 10 were dispersed in
36.0 g of hot water at about 70" C and then the
obt ai ned dispersion was added to the step (1),
follomed by mell ~mxing the dispersion to enmul sify

netha0|n of L-nenthol and |
&l Sﬁfé?%?a&ﬁy agaey&arezlé@ @ ke Baty ajout
r,opanol and the m xture was stirred for
QoFu?PE}n th?hﬁholfihyaébmaixﬁ@du@b'nét Rohomagenedud t o
the st xture was well mxed to 10
unlmrlgr 81) ?’ 1 g of an aqueous sol ution of

ézglﬁD%blsﬁfo %$§Q§y ég%¥ kY sg%gilon % 20/(;he

d| | opr ogg’séﬁ’lr%:% “@fe&&g‘gﬁsteo%‘sﬁé) g&5e SR hid
LS S AT 1

s e el e 350 L P

pr ovi OW S

COE’EH@J %tg' Y:%g%@%l sﬁo%o (ol UJ%dﬁ:;yatl%t yI dodecyl

nmyri st ate, ||soprop and 2 g of

rarFoce o 8 b7 NS e calts S HHRCL o g o
t
ang%:lﬁg%m@@ r%%%gg%unt i '@%dggﬁgt&?g gg%’fm xture

123 Shiauints G 3 koo el o0

d'@ﬂ%%%@@th%nlg Then, the obtained solution was added to
the step (2) and the mixture was well mixed to
uniformly disperse.
(4) 1 g of an aqueous solution of 1% ETDA-2NA and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(5) 0.8 g of diisopropanolamine was added to 5.2 g of
water and the mixture was stirred for dissolution and
the obtained solution was added to the step (4). The
mixture was well dispersed while it was cooled to
provide a pale yellowish white gel-cream preparation.

Comparative Example 2

(1) 5 g of octyldodecyl myristate and 5 g of
diisopropyl adipate, were heated and melted at about

70°C and the whole was mixed until a homogeneous

mixture was obtained.
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36.0 g of hot water at about 70C and then the obtained
di spersion was added to the st (1), followed by well
m xing the dispersion to emulsify it. (3) 1 g of

i ndonet hacin, 3 g of L-nenthol and 1 g of 5

pol yet hyl ene gl ycol 400 were added to 36 g of
isopropanol and the nixture was stirred for

di s i on. Then the o ed sol utjan s added to
Che S &' CHT ST Hor Tt e s et
uni.f o rs ( n ueo s sol utj
o PO RYR SN L by T Lt R e?f& ﬁ%w%ﬁe oo
sodlun1b|sulf|te were added to the step (3) and the
1 W@bedg at (aj,aottj: g QCopnd then the obtained

m
O SORLSRAL 1% e AUS0 10,52 B AL A, s,

b d sql u dded h 4). Th
AR 3 431"8%0%“%?%@0?‘% AFFE T VL Cobi cd 1o

S P AR L9
ol Esdra s ﬁelﬁé s 3 Cfa i 25“ S SBb0E 70C
an%éc@%o%%&gl V%d ?ﬁ%eq%l%d oy ufc'OJ_m xture

% e
al'ne car oxyV|ny pé?yner and 0.5

g %%cgl. cﬁ{ op%@at hybgel, p&'agi%é%guw wassp%hd%%% to

of hot Water a out hen t

obtﬁ) petted @era%{cprw@mgﬂﬁge toud e St &R A o

f ol wel |~ m Xxing the di spersion to enul sify
it uﬁ%k&fﬁl & Heionethacin, 3 g of L-nmenthol and 1
g of polye hylene gl ycol 400 were added to 36 g of

i sopropangleang, the diud W Yesorstd# red #8a—2Na and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(5) 1 g of diisopropancolamine was added to 5 g of
water and the mixture was stirred for dissolution and
the obtained solution was added to the step (4). The
mixture was well dispersed while it was cooled to
provide a pale yellowish gel-cream preparation.

Comparative Example 3

(1} 5 g of octyldedecyl myristate, 5 g of diisopropyl
adipate, and 2 g of polyoxyethylene (50) hydrogenated
castor oil (HCO-50, trade name; manufactured by Nikko
Chemicals Co., Ltd.; melting point: 22-27°C) were

heated and melted at about 70°C and the whole was mixed

until a homogeneous mixture was obtained.

(2) 1.5 g of carboxyvinyl polymer and 0.5 g of
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di ssolution. Then, the obtained solution was added to
S5 the step (2) and the mxturggras well mixed to .
uniformy disperse. (4) 1 g of an aqueous solution of
1% ETDA- 2NA and 2 g of an aqueous solution of 2%
sodi um bi sulfate were added to the step (3) and the
m xture was well mixed. 10 (5) 1 g of

di i | am ded t f , dith

i RO e g Trdosenaiad Sinre DHorshhap
solution was added to the step 9@@. The mxture was .
veld° @ S&fsdtwiiaten @tnadaifol’ddCt 81 gr EheRethepgabgained

Lo o 15, 99 R BGPRAL O rioiha iy ven:
2 BUESS BT SR T Sapate @ ovar i o of
o) B9 S hnd SORSL) Y eSS, Lol o0 e
o S AR, e e b

Se&%o@éf&%%gq%%n% (;%'ﬁ'q ol i34 20 AL AGHED \?ﬁjc!rayer nas

obser _ 0Sé preparationsin Ith such

20 VSR SR 2R =S RN A o TR Bech o

NOQ R step (2) and the mixture was well mixed to
uniformly disperse.
(4) 1 g of an aquecus solution of 1% ETDA-2NA and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3} and the mixture was well mixed.
(5) 0.8 g of diisopropanolamine was added to 5.2 g of
water and the mixture was stirred for dissclution and
the obtained solution was added to the step (4). The
mixture was well dispersed while it was cooled to
provide a pale yellowish white gel-cream preparation.

Comparative Example 4

(1} 5 g of octyldodecyl myristate, 5 g of diisopropyl
adipate, and 2 g of polysorbate 60 (NIKKOL TS~-10,

trade name; manufactured by Nikko Chemicals Co., Ltd.;
melting point: 30-34°C) were heated and melted at about

70°C and the whole was mixed until a homogeneoué

mixture was obtained.
(2) 1.5 g of carboxyvinyl polymer and 0.5 g of

hydroxypropylmethylcellulose 2910 were dispersed in
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36.0 g of hot water at about 70°C and then the obtained

dispersion was added to the step (1), followed by well
mixing the dispersion to emulsify it.

(3) 1 g of indomethacin, 3 g of L-menthol and 1 g of
polyethylene glycol 400 were added to 36 g of
isopropanol and the mixture was stirred for
dissolution. Then, the obtained solution was added to
the step (2} and the mixture was well mixed to
uniformly disperse.

(4) 1 g of an aqueous sclution of 1% ETDA-2NA and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(5) 0.8 g of diisopropanolamine was added to 5.2 ¢ of
water and the mixture was stirred for dissolution and
the obtained solution was added to the step (4). The
mixture was well dispersed while it was cooled to

provide a pale yellowish white gel-cream preparation.

Comparative Example 5
{1) 5 g of octyldodecyl myristate, 5 g of diisopropyl
adipate, and 2 g of polysorbate 60 were heated and

melted at about 70°C and the whole was mixed until a
homogeneous mixture was obtained.

(2) 2 g of carboxyvinyl polymer and 0.5 g of
hydroxypropylmethylcellulose 2910 were dispersed in
35.5 g of hot water at about 70°C and then the obtained
dispersion was added to the step (1), followed by well

mixing the dispersion to emulsify it.

......... e
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(3) 1 g of indomethacin, 3 g of L-menthol and 1 g of
polyethylene glycol 400 were added to 36 g of

- isopropanol and the mixture was stirred for
dissolution. Then, the obtained solution was added to
the step (2) and the mixture was well mixed to
uniformly disperse.
{4) 1 g of an aguecus sclution of 1% ETDA-2NA aﬁd 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well mixed.
(5) 1 g of diisopropanclamine was added to 5 g of
water and the mixture was stirred for dissolution and
the obtaiﬂed solution was added to the step (4). The
mixture was well dispersed while it was cooled to
provide a pale yellowish white gel-cream preparation.

Test Example 1

To study phase separation stability of the
produced preparation, the respective preparations of
Examples 1 to 5 and Comparative Examples 1 to 5 were
filled in bottles, respectively, which were stored at
5°C for 1 month. Then, the state of the preparations
after the storage was observed and evaluated by
scoring those preparations in which no phase
separation into an oil layer and an aqueous layer was
observed as “0” and those preparations in which such
phase separation was observed as “x”. Table 1 shows

the results obtained.
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the results shown in Table 1, it can be seen that the
preparations of Exanples 1 to 5, in which one or nore
of glyceryl nonostearate, sorbitan nonostearate,

pol yet hyl ene gl ycol npopnostearate, a st ear
aIcohol¥V6Petgﬁeﬁ8éﬁl§ﬁoﬁﬁawﬁo1Bh3§ggesZpa?gtFéH_Qﬁdseen

were stable but the preparations._of rative. .,
ExkhBleshe PEeBaRALABHP Pﬁo§§a@Bﬁﬁ5uﬁgggpghoﬁﬁdwﬁﬁggeOne

separation. Th [
: TELOLS nbhotBealgre g biekyan

monostearate, polyethylene glycol monostearate, and
stearyl alcohol were blended showed no phase
separation and were stable but the preparations of
Comparative Examples 1 to 5 without those compounds
showed phase separation.

Therefore, it was revealed that an inérease in
the compounding amount of the gelling agent as in the
case of Comparative Example 2, compounding a
surfactant having a melting point below 40°C as in the
cases of Comparative Examples 3 and 4, and an increase
in the amount of the gelling agent and compounding a
surfactant having a melting point below 40°C in
combination as in the case of Comparative Example 5
were not effective in preventing the phase separation
of the preparations.

Test Example 2

To evaluate the use feeling of the preparations
of the present invention, experiments were conducted
by using a commercially available indomethacin-
compounded gel formulation and cfeam formulation as
well as the preparations of Examples 1 and 5.
Evaluations of the use feeling were made by checking
the sticky feeling and cccurrence of irreqgularities

when 0.5 g of each preparation was coated on an arm.
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surfactant having a nmelting point below 40C as in the
cases of Conparative Exanples 3 and 4, and an i ncrease
in the anmount of the gelling agent and conpoundi ng a
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10 Table 2 comercially

Table 2
Monitor | Example | Example | commercially | commercially
1 5 available available
gel Cream
formulation | formulation
A o) o] X 0
B o] o} X o
C o) o) o o
D o o) X o
E o o x fo)
Table 3
Monitor | Example | Example | commercially | commercially
1 5 available available
gel cream
formulation | formulation
A o o} % o
B o] o) X
C o} 0 P o
D o] o] X o)
E ¢ o o o
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commerci al |y MonitorExanpl e Exanpl e avail able
avai | abl e 15gel crean1fornu|ag%onfornulation Aooxo

BOOX0 CO000 DOOxO EOOXO Tabl e

comercially

conmerci al Iy Mnitor Exanpl e Exanpl e avail abl e
avai | abl e 15gel cream fornul ati onfornul ati on AOOX0
BOOX0 COOx0 DOOXO Eo000 15 24 Fromthe results shown

in Tables 2 aﬂd 3,

From t

it can c
e resu&ts shown in Tables 2 and 3, it can

be seen that the preparations of Examples 1 and 5

showed neither sticky feeling nor occurrence of

irregularities, giving similar use feeling to that of

a cream formulation.

Test Example 3

To evaluate the absorbability of the preparations

of the present invention, experiments on the

absorbability of indomethacin through a skin were

conducted by using a commercially available

indomethacin-compounded gel formulation and cream

formulation as well as the preparations of Examples 1

and 5. Evaluation of the absorbability was made by

coating 0.5 g of each preparation on the shaven belly

of a rat to an area of 2 cm x 2 cm and measuring the

concentration of indomethacin in the skin after 4

hours from the application of the preparation. Table 4

shows the results obtained.

Table 4
Example | Example | commercially |{commercially
1 5 available gel | availlable
formulation cream
formulation
Concentration
of indomethacin 1144 1561 947 189
in the skin
(ng/g)

From the results shown in Table 4,

it can be seen
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be seen that the preparations of Exanples 1 and 5
showed neither sticky feeling gor occurrence of
irregularities, giving sinila? use feeling to that of
5 a creamformul ation. Test Exanple 3 To evaluate the
absorbability of the preparations of the present -
i nvention, experinments on the absorbability of
i ndomet haci n t hrough a skin were 10 conducted by using
a EBﬁﬁeFBﬁaﬁb90595I95b9§ 1Pﬁa@ﬁﬁbﬁ§épnt86ﬁﬁﬁhnaéa g&nn
formul ati on and cream fornulation as_well _as the
préEaFQ?lSﬁ§eonE§§ﬁpP§§p§r35hen§ OﬁvgﬁaﬁPﬂéﬁ of ahfe>
absorbabi|ity was nade b% coati ng g of each
pr@ﬁﬁrﬁ?gﬁﬁr RheRet8RAVE EEPI9°T§e6F1§ L4t avaldaParea
and measuring the_. concentration, of
InGBﬁ@Fh EFWUE%t%HB §R§nwaﬁtﬁﬂuﬂl hBuP¥ Rishetnhehan that

%gtlon of the gre aratlon Table 4 shows the
re EI e GPAPREGIa2bYTaER gb e gel formulation.

Ex I | | I 15 I bl
ot ana: FABTGLRE, ARPREr DRet LPRoFRaPLEFonLt wal " ©
Conce trataoE oE % donet haci 114415%1%47189 in
CRPRRRL R, KBe BERPaLaLhha Bh 346 BrasSrt Can

R ERRRE3pn SRhibiEel BREERESFBrur ALPBRLBE EknpRos
;w%ﬁm'%wwWﬁﬁ%W%mw

excellent use feeling.

Industrial Applicability

According to the present invention, provided is
an indomethacin external preparation that has an
excellent use feeling and excellent absorbability and
causes no phase separation into an oil layer and an
aqueous layer, thus exhibiting satisfactory stability

of preparation with time.
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cream formul ati on and was equal to or higher than that
5 of the commercially availabhg gel formulation. From
t he above-nentioned results, It was confirnmed that
the preparations of the present invention exhibited
satisfactory absorbability of indonethacin through the
skin and provided an 10 excellent use feeling.
In';%#ﬁ%al Applicability According to the present

n, provided is 15 an indonethacin externa
preparati on that has an excellent use feeling and
excel |l ent absorbability and causes no phase
separ at j on 'nto(gn oi.l |ayer and ueous, | ayer,

e A el ol AP b o
&R ETRIREE ot P . 4B DRGoREEha e T Conat RasP S
2 oeboaRlolbTy 5,81, £o°8IRen RrodentiRaoedsihs S spofo
oavEk: 0B Pil SompbRehl; to e Bh, 8B°UEE SR FoEeFPraRa's. o
o e B T ISSLERC AL, BlsaLLcokenlos.

group consisting of glyceryl monostearate, sorbitan

monostearate, stearyl alcohol, and polyethylene glycol

monostearate.



