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0 9 JAN 2007 SPECI FI CATI ON | NDOVETHACI N EXTERNAL IAN o7

PREPARATI ON 5 Techni cal Fielkd The present invention
relates to an indonethacin external preparation that
has an excellent use feeling and excellent
absorbability of indomethacin and 10 undergoes no
phase separation with tine so that it can well retain
a stable state. Backgr ext er na
preparations containin%ygg%gﬁé%%ggﬁﬁ, t hose of

vari ous preparation fornms such as a gel fornulation,
a creamfornulation, a liquid fornmulation, and a
poul tice forgyb i i a ' le and
t hose prepar |@%%?ﬁgégﬁr%%g%%?%%eﬁ%%%$§%?£??stics 20
i nherent to the preparation fornms. For exanple, ge
formul ati ons contain a | arge anount of al cohol so
that they dissolve in N | therein and
exhi bit excell ent absg?ggépﬁggyFl§§§ough a skin.
However, when in use, they cause 25 irregularities (a
phenonmenon in which a polynmer collects |like grine

when the polYOEL+i $,60816d1DY¥e15HRRI BY) a80ihhakethacin
formul atirons provide a poor use 2 feeling. On the

g%??érﬁgﬂdprﬂ%ﬁ?ﬁk&?ﬁgPFQEiﬁ@% ahecxbkendad wskhraeling

'clent”anbunt o so that after they are used,

Lgﬁé ggcgg&eﬁkiQbsggbﬁb@gi§§_%&Cﬁhﬁgﬁbth@&@nféﬁﬁing.

_ ver, "because of insufficient 5 solubility of
I ndaarLhaci ot PRESENsebR@a€i8&Mvith time so that it can

well retain a stable state.

Background art

As exterhal 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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formul ati ons exhibit poor absorbability of Qi}iﬁﬁ 91
i ndonmet haci n through a skin as conpared with that o )
the gel fornmulations. Accordingly, it has been desired

to develop a so- 10 called gel- cream fornul ation that

has advantages of both a gel formulation and of a
creamfornmulation, i.e., a satisfactory use feeling

e hahid | tyr &fn | AOORRL DECHDs are

apde pALY ST _ .
through“a skin and tor this purpose many studies have
bﬁf@naggewiéﬁ Ysuakkyeiansurhaahantri 8igogpoundedairhed

cream ormulation 1n order to prevent phase

SERAYALEQNsba® the§ERBT ABLOBLHBLO gRvehl hayekcandean
aqueous [ayer. However, conpoundi ng a |arge anmount of

ahcohpboiong, aisAmdor Mbathed sesuhdscicibet phase
separation o0f 20 the preparation into an oil |ayer and

ap, aaYEPYEy| 8¥eEnawhthnhkiB shaeeihhetrakcehebni nhibits
t he enuIS|¥y|ng action of the surfactant. In

agddi-hi: 98+ 1 6RIPEURILDE BoodehbBELABENE th0o& Cream
formulation in such an anobunt that irregularities

Wi hloReEhQEsH! tEaBuhAr 8l ¥xphewentoRpaseehwpiasenat of
separation of the preparation with tinme. There have

begs kBowRosRABapibAE.art docunments that report
gel -cream fornul ati ons containing 09 }fiF. i !'J~ 3

i ndonethaeir8inf0r, exampbe, hdBn58=485544 tA, ddRe39p a so-
227818 A, JP 57-126414 A, and JP 1-279831 A. However,

t kg1 peapaeati epedinsebonadaitiodPth8+t185514dAkahasgas of
al cohol content of 10 wt%or less, so that the 5

spbuhi ki tylandrpelett ancaus alisar babkiki tfyprofilation,
i.e., a satisfactory use feeling and satisfactory
absorbability of indomethacin through a skin and for
this purpecse 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 alcohcl 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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the other prior art docunentg are unsatisfactory since
they cause irregularities specific to gel formul ations
or phase separation of the preparations. 10 In view of
t hose drawbacks, it has been demanded to provide an

i ndonet hacin external preparation that has an

SR TR Rt s oine bt o SpERLRaE B 0]
o s LCREL R S S R "SR S er,
A A aBlSrlaa' 18, BECPrLoLOtenk 80 20,1
MG S0 SAR IETRY SO Sate o
f’%ﬁ% aéﬁ@fabgécwgng gpargLh PPk { Dei g8 so that

retain a stable state. Mire particularly,

?Lﬁuégé}nré?ﬁ%e?&{n of -4 :ﬁ%t{?f esefle IIMENTON difs [P UV &e an

acin exte preparation that is conpounded

wég%ké&ﬂequpﬁgfnér{nd@@uﬁ@ﬁﬁgta§@fﬁﬁ§£€ﬂgfgeﬁokyesﬂnce

4 preparation to provide a satisfactory use

faeli g hfle SPHEGuPLr 8t £OBOL ceMPOUNEEdgED EBenulations
preparation in an anount sufficient for dissolving

| hdopms hack 8, ange 1 bat o rCaHsesrBpaphasenseparation into
an oil layer  and an 5 aqueous l|layer so that it has

excel | ety st@bbti oMbt BralibABksTakingaknbeen demanded
consi deration the above-nenti oned

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.

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 oil component in an amount sufficient for the
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. . . . 3 g Wt ei—“i“
points, the inventors of the present invention have 3 JAN 700

made extensive studies. As agresult, they have found
10 that conpoundi ng an i ndonet haci n preparation
containing 25 to 50 wt % of al cohol sufficient for

di ssol ving i ndonmethacin therein and 5 to 30 wt % of oil
conponent sufficient for preventing the occurrence of

g%ree | 4 &%, LheLe] B upon, dsee ot s chd DorLber 291145

t one

onent s, seliedt ed @&m g Of O, C@Pébéié@ﬂoﬁfm an

dﬂ§ cer yl ™ nonos ar at sor bi tan nonostearate, stearyl

a' £ 0& s R POL @tPéG!e ﬁs%y&&k ”Pﬁ&éﬁ@@ﬁé&fnpéﬁaeg%t

ase separa Ion w e preparatl on

S r t t T
accord%/ Y B5COTRLL SLLDG, LDEoRY ERED! 0k BNt | Per ThAY b8,

e present 1 nvention, the follow ng are

cﬁ%/écﬂfé 1£}é6%‘o'm9@£gaﬁ%§ §%E§iﬂéﬂ1t pg@@@miwnmth

ainin to 3 w % of indonmethacin; 25 to
%% f aIcohoI 25 0.01 to 5 wm % of gelllng agent, 5
wt % of 0|I conponent; 20 to 50 wt % of water; and

0- 01 tﬁ 2 1P YA {ﬁt@fceﬁgleérg@wnceﬁ@oasatfé sehecbred
fromthe group 01 yUTANr n~ 5 consisting of

%dﬁ%y' 919@0%%@15@5@5 §8r bhtapre9BRESE gaEAt ConSheakY!
cohol, and pol yet hyl ene glycol nonostearate. 5 Best

Npego f O+ SRE L ¥é NG QUL ek e Agventd am ¢ Hefied patded , rdied
present 1 nvention wll be described in detail. An
| dopet hashtingxhgr 84l ipheRatab@A ptepheation
containing 25 to 50 wt% 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 0.0l to 10 wt% of one or more
components selected from the group consisting of
glyceryl monostearate, sorbitan monostearate, stearyl
alcochol, 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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10 present invention contains: 0.1 to 3 wt % of g AN

i ndonet hacin; 25 to 50 wt % ofs al cohol; 0.01 to 5 W%
of gelling agent; 5 to 30 wt% of oil conmponent; 20 to
50 mt % of water; and 0.01 to 10 wt % of one or nore
conponents selected fromthe group consisting of 15

gl yceryl nonostearate, sorbitan nonostearate, stearyl
al cohol . .and_po osteatate, An
i?ﬁﬁﬁ%ﬁ%ﬁ%@nogx%%§%%¥§%p§%%é%ﬁ?%ﬁggg’tﬁg br esent

| nvent a | feghi D91 gDy eXLE! hEDECL
éﬂ%%?%%%?f%?%'a%%g%% %e%f%%H%ﬁése segargtio% 20 i%tg °
an_oi and an aqueous | ayer, thus exhibiting
é%&?%%%%?%?geétability of preparation with tinme. The
content of indonethacin in the preparation of the
present invention is usually 0.1 to 3 % 25

prefer abl%s% 2d Z M %, rotdtcl,ﬂ_@er Iy <Reref @abl y

0.5 to 1.
preparation. 6 In the present invention, the al coho
is preferably | ower al cohol, and nore preferably

a|C°h°FerQ§ME@9e%,t€h§ gakbentatapentExamplies sk the
al coho I ncl ude net hanol, ethanol, isopropanol, and

na@%@??ﬁ@h-iﬁ Aeepgithem isopropanol is nore
preferred. The content of alcohol is usually 25 to 50

W% prefghaRbyndBihoeR@ewh¥y pREpRakLioul aFl Yhe
preferably 30 to 40 wt % based on the total weight of

tBeesBhePanakhenon! bohbeicent entt et 3l gekobfis |ess

than 10 25 w % di ssolution of indonethacin is

i RaMbfkb€h8BEn$025 to 50 wt$ 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 mere
components selected from the group consisting of
glyceryl monostearate, sorbitan monostearate, stearyl
alcohol, and polyethylene glycol moncostearate.

An indomethacin external preparation of the
present invention has an excellent use feeling and
excellent absorbability and causes no phase separation
into an 0il layer and an aguecus 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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that the absorbability of indonethacin becones 4 A
di sadvant ageously poor. On the other hand, the content

of the al cohol above 50 Wt % i s undesirable since the
preparati on becones irritant to the skin and causes 15
phase separation with tinme of the preparation. As

exanpl es of the gelling agent used in the present

i nvent 0Ny, ackyLignPol ¥HEAEiSHCNAE SREBRYYVEBY!

pol ynmer, cellul ose polyners such as

hyfé9éy95Ppykaﬁébyaﬁebh@hpsspanﬂogbh%k@egkabmgealaaho1
pol yvi nyl al cohol, and the |ike may be given. The

cRRbeny of tbhe ggkbbngaaerBl idxaepBdd Yo . fHle tolconhol
W% preferably 0.5 to 5 wt% and particularly

Py £f €1 80! ¥e@nBnbe , 2. narhihaseshpropdieo 1 ot ahdwai-ghbpehol .
the preparation. 25 As exanples of oil conponent in

tReoREEERBL, [BYERbbAAc1hYdr eaebprsrauehdas squal ane
and liquid paraffin, esters such as isopropyl

myri stahe, cédntdhi-sepr apybhadi pat esaadigcbyl dodéoyts,
nmyristate, and the 1|ike may be given. The content of

O%Le§@ﬁ§@m9neoispusuawtg,saha 30 i %L apief eralfley abltyo
30 wt% and particularly preferably 7 to S 20 wt%
bagsedo0not hest Bhakawehnghteotothe prepatabifortheThe
content of the additional conponent(s), i.e., the one
OprBpEEacosponert s tged exdeterdit onf tdkcguolipls chass sthay
of glyceryl nonostearate, sorbitan nonostearate,
steawyk,abdehollutdnd pdl yetloyleshacdnydel ibGufficient so
nonostearate is usually 0.01 to 10 % preferably
0:A5tt ahk whi¥praadhiparty ol dmndpmertéleriably@nEsto 5
disadvantageously poor. On 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
5 wt%, 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 o0il component in the present

invention, hydrocarbons such as squalane and liquid

paraffin, esters such as isopropyl myristate,
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wt % based on the total weight of the preparation. Theq S L0

content of the additional corponent(s) described above
is less than 0.01 wt% i s undesirable since the phase

15 separation with tinme of the preparation cannot be
prevented. On the other hand, the content of the

addi tional conponent(s) above 10 wt%is al so
undesig-ahl el sidiges tdexnpnsiisyeieyeof L tiner priepas atdmd the
i ncreases to nake the preparation stiff, providing an
20 wnsady faciioran use feeling. Al the additional
conponents usually have nelting points of 40C or

hi gherrrand-qriedet abt yo B0Gatpotéghet s hfusheyngl tongd wts,
points are | ower than 40C, the phase separation with
tdrerofahe priepas@tvion, cand 2sahai cdhlabey preveat@dland to
such nelting points are undesirable. "d yceryl
monostedrated wseché ntothel present of [he Brépwveation.
means a m xture of a-glyceryl nonostearate,

( 3- gl yoies ydombaost @fr te andiotdeal gtympeyent asty i.e.,
ester(s), which is generally used as a base material.
Exeapbies of conweccorpbhynayaiébbteedl yrerylths group
nonost earate include N kkol MSS-A MSS-B, MSS-F20, and
MES: F46t {1g ade phvesryhenofiasteaedtby MprRkot@nen cal s
Co., Ltd.) and Rheodol Ms-165, Rheodol Ms-60 (trade
maomess t eanat act stedrpy Khooltot poradi palyctFyteher glypel
sorbitan nonostearate used in the 10 present

i mvieos tear ke al ronegs bhy af eCbbtai hedwby, preferably

esterification of the hydroxyl groups of sorbitol
0.05 to 5 wt%, and particularly preferably 0.1 to 5

wt$% based on the total weight of 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 cbntent 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 c¢f the preparation can
hardly be prevented and such melting pcints are
undesirable.

“Glyceryl monostearate” used in the present

bR T
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anhydride with stearic acid. This is generally used! dis Sl
a base material. Exanples of 8commercially avail able

sorbi tan nmonostearate include N kkol 55-10, SS-10M 15
(trade nanes; manufactured by N kko Chemi cals Co.,

Ltd.) and Sol gen 50 and Sorman 5-300 (trade nanes;
nanufactured by Takeda Chem cal Industries, Ltd.).

Furth %esatnesarayl Jﬁl&ﬂi&?loﬂ 1Pcd PEL Bh&seHtearate,

Hﬁbéﬂ} on or ‘exanpl e al cohl nanufactured by Kao
tiQ EE%Q! o deod [ Sdear véatatgohol

m ag ur eéﬂg) % Cham gﬁ%@%o@lry ISﬁl) aIlan%t tel 8
S&#Urﬁﬂh r&%ﬁeﬁé&ﬁw1&ééﬁ)asC@n@$§@ fpterial.

30 ' 'SS, Conol 30" F (manufactured by New Japan
ﬁ%ﬁﬂ%ﬁ Qf , conuh&he@ i.a NAR- £Kpa 1 NAAE 46g [ paeuf act ured by

rporatlon) 25 and the like are on the market.

Then hot yet byl enec BhySoli FRADSHESF Bf eMBSEH, i MGEhE20, and
present invention is a substance that is obtained by 9

agei 1400 pEkYABThZads Prmefiusieaniedabydinkkd ehhyliends
oxi de or by esterification of polyethylene glycol wth
stgasiGrac] dagdrhsogenemat1 psusrdeadod Wase6Omiteridal .
For exanpl e, pol yethyl ene glycol nonostearate 5

(HBRANE acharedabyuNekkoy CReai cakpo€atiohtdl.) is
comercially avail able. The content of water in the

prepar gti-0Rc0f the spreseah mouesteemaks usedl ip 2beto
50 wt% preferably 30 to 50 wt% and particularly
p?@é@éﬂ@ yn#0nt doh0iwt % ndbobasedatn théatoedl biwei ght
the preparation. Note that the indonethacin
exteepalipaepanadifonheohytinexpilegentipisnvénspsh Hivgy
contain various Optl onal )
anhydride with stearic acid. This 1is generally used as
a base material. Examples of commercially available
sorbitan monostearate include Nikkol $S-10, SS5-10M
(trade names; manufactured by Nikko Chemicals Co.,
Ltd.) and Solgen 50 and Sorman S-300 {trade names;
manufactured by Takeda Chemical Industries, Ltd.) .
Further, as stearyl alcohol used in the present
invention, for example, kalcohl (manufactured by Kao
Corporation), Nikkol deodorization stearyl alcohol
(manufactured by Nikkoc Chamicals Co., Ltd.), lanettels
(manufactured by Henkel Japan Ltd.), Concl30 S, Conol30
S$S, 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 moncstearate used in the

present invention is a substance that is obtained by

M’P
LiHig
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conponents as desired. For exanple, it may contain al§ (i} 7.7

neutralizing agent, a preserwgative agent, a 15
stabilizing agent, a wetting agent and so forth. Here,
as the neutralizing agent, organic acids such as
citric acid, phosphoric acid, tartaric acid and
lactic acid, inorganic acids such as hydrochloric

%%Cﬂécs}oglu@lgg asr%iﬁano%nﬁ%fgdé% £jtFam ne, l%?]%
gtrt %ﬁ?éyiffﬁg&tgﬁeéfw%%f§%%ﬁ§iéﬂ§e@lycol with

preserV|ng agent

%ﬁe@}ﬁ@ lk?f_na%‘gﬁtl Qanzal koni um chl of '}:‘}Ia?se aps-dPea .

e can be given. 2§;Further as the stabi |1 zing

% 2QA UM Ul Jd 1181 e RO WP DI S ddd€earate

dlbutylhydroxytoluene butyl'hydr oxyani sol e, edetic
aGlahu BN e Idkegoan henddi o6 s 18 9 viera . ) Fugt her,

as the wetting agent, polyhydric al cohol s such as

HoreRiidya @th-ee g eol , propyl ene glycol, ol eyl
al cohol, 1, 3-butyl ene egcoI i sopropyl ene glycol, 5

pol yetnd ensiglcals e hen | ike $PE0HEa Bl V8o £ The

i ndomet haci n external preparation of the present

g o Rash @i gt iof wswal 1y 2o teo 8sanees prigferabhyl §
to 7 fromthe viewpoints of the stability of

iydanetdmeity, pheyetoicfaski npréfétatl pni@nto so0 &%
forth. The indonethacin external preparation of the
asentod nentiom Caf henpreparied Pyegacotvent i onal

Note that the indomethacin external preparation
of the present invention may contain various opticonal
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 neutralizing agent, organic acids such
as citric acid, phosphoric acid, tartaric acid and
lactic acid, inorganic acids such as hydrochloric acid,
alkalli 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 chlcride, 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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met hod. For exanple, it can be produced by heatingﬁar?'l-~5=‘;*"‘*i"‘g 7ot
oily base material that contains one or nore 15
conmponents sel ected fromthe group consisting of

gl yceryl nonostearate, sorbitan nonostearate, stearyl

al cohol , and pol yet hyl ene gl ycol nonostearate, an oi
conponent, and the |ike at a tenperature of 40C or
hi;ghen to conpletely melt them mxing the obtained 20
nelt with an aqueous base material having conpounded
therei muatpekl i B9 agentetvaher agedtsopboyhhavnti hidohols
honogeneous m xture i s obtained, addi ng al cohol having
digepl ¥edgtbeeein, i pdagethacynytell herhppeanegugcol,

m xture, and mxing the resultant until it becones 25
henmegengodsnoi Fxamphestilenbeyeinalit en sobhepplesentlycol,
invention will be described concretely by exanpl es.
Howeyethyitnshgul doinotnBetaensider ednt Bat glibenpr esent
invention is limted to these exanples. 5 Exanple 1

(1) 5 ghef inebybdndecyl cayerabat prepagadficdi bsophepyl

adi pate, and 2 g of glyceryl nonostearate (MSS-F20,
tpadeesnanenvennubachesed py birkkeu&hem eaks €oandltd.
melting point: 54-58C) were heated and nelted at about
1pré0€&randyt hetwhdl €rvas thexedeupbiihta banogeneousility
m xture was obtained. (2) 1.5 g of carboxyvinyl
pofyierdoandhBchng ptevhyddioxyprfopklinet byl ceklivhosaed so
2910 were dispersed in 36.0 g of hot water at about
76€rand then the obtai ned :

The indomethacin external preparation of the
present inventioﬁ'can be prepared by a conventional
nethod. 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 moncostearate, sorbitan monostearate, stearyl
alcohol, and polyethyvlene glycol monostearate, an oll
component, and the like at a temperature of 40°C ox
higher to completely melt them, mixing the obtained
melt with an agueous 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 untlil it becomes

homogeneous.

Examples




15 di spersion was added to the step (1), follomed&hy ''''' {7
well mxing the dispersion to emulsify it. (3) 1 ¢ of

i ndonmet hacin, 3 g of L-nmenthol and 1 g of

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

i sopropanol and the m xture was stirred for 20

di ssolution. Then, the obtained solution was added to

t he st th : 73 X 0
un'forﬁ?yéé%%fgggé E%g;5%&58n¥ﬂ§%%§ggégEsﬁg%?U?Fon of

1<{%ggmﬁg %?ﬂgrgtglgoég aégﬂgfggs Sr%\b’é%@f‘ Of ¢ Zs’f‘iould

sodi U e wer to'the step (3) and t

nﬁé UL& @@ﬁs¥§é£631§ﬁgt gé)pgeggggoinv$ntlon is

di i Sopropanol am ne was a wat er and

t u t) r dlssolutlon and f O f r f.
.f?@fﬁg&.ﬁg ﬁgé%%t%%%ggléglutlon was added to the step
(ﬂ% 1h¢e M xture was well dispersed while it was
-fo—prOV|de a pal e yellow sh white gel -cream

pr?PaBag a8. ocg§§HBB@c§15m9%is§age0fBOQtMEdQQQQMbropyl
nmyristate of diisopropyl adipate, and O

SQB??B@Q mgRgste éEegC%%5§§& m§§bé9@hrb&@dQM@@H@20,

nmanuf act ur ed by i kko m cals Co., .; melting

pei-gLie §§mégc%aﬂﬁE§cBﬁ§E§db§nﬁlk&@'tﬁ@m&ba@@ogb {0€td. ;
and the whole was m xed until a 10 honogeneous m xture

. 2} 41 r n yHEY apd
s o¥ig ety i o pranulosyems o

di;gper He o Pe Gy 0f HOLeMRLLE 5 Al 5 AROHE gd R AR

then t obt ai ned dispersion was added to the step
(%lxtﬁ@b'ﬁﬁ@dobiamﬁbh

(2) 1.5 g of carboxyvinyl polymer and 0.5 g of
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 g of L-menthol and 1 g of
polyethylene glycol 400 were added to 36 g of
isopropanol and the mixture was stirred for
dissoclution. Then, the obtained solution was added to
the step (2) and the mixture was well mixed to
uniformly disperse.

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

water and the mixture was stirred for dissolution and
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15 mxing the dispersion to enulsify it. (3) 1 g OQ(z;ﬁm
i ndomet hacin, 3 g of L-nenthgh and 1 g of AR
pol yet hyl ene gl ycol 400 were added to 36 g of
i sopropanol and the m xture was stirred for
di ssolution. Then, the obtained solution was added to
20 the step (2) and the m xture was well m xed to
i f i . L uti
IhbETER SR a0 38108 v A e b, BuRBor thy Phe
' [ f] - d h dith
RO UL LT hbea R epeadind o Lhe SR €3)1800cthe
di. | n ' .added - _ r
B R

oE%%{Bfg solution was added to the step (4) . The 13

tre-was wel| dispersed while it was cooled to
provi de_a_pa : -Cke r
S i R g A sl
di | y 5nadi pat.e, : L+al
R PP a0 B B e e e by RS
el S " i gt C 4

haat e ana adr eas BBBur et SgReN Y, PRRRor e gaLs
l.xed i, mae .Mt Wiee tal 2
1875 BPYe A Betunay POty mer goac b ge B peaeen a2
h pL.op hyleel 0 ' S '
B o e T L Fhen The. obt &l nc
disperehepuvaniadded tLast betstierd(l), followed by well
m xi ng the dispersion to emulsify it. 15 (3) 1 g of

i ndonet Ragi Br 3agbekyk-iment el vard knd of. 5 g of

hydroxypropylmethylcellulose 2910 were dispersed in
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
disgsolution. Then, the obtained scolution was added to
the step (2) and the nmixture 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 diisopropanclamine 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




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

i sopropanol and the m xture was stirred for g JAK
di ssolution. Then, the obtained solution was added to

the step (2) and the m xture was well mxed to 20
uniformy disperse. (4) 1 g of an aqueous sol ution of

1% ETDA- 2NA and 2 g of an aqueous solution of 2%

sQgi-ym R wsf 1\,\%1&36@5?‘%%8‘1 the t?t eat)s(i%c?O é}l t he

m Xt ure was

d d f 25 t nd
Iﬁr%qard%o%n%ﬁ@ rre aEfq)o(t%ﬁ'ld)‘ ssoq%t ornoeagh&rme"taﬁta:gata on.

t he m xture was

o@ﬁg&&g@igplutlon was added to the step (4). The

wel | dispersed while it was cooled to f) n

4y 5. of %%tﬁ&f&vé%@r%]@teatyeﬁlll)ﬁtog gohf ?ﬁlsopropyl

gel - cream preparation

o%ﬁdﬁwcﬂn%tﬁtﬁ Ste S‘c\]%ll()falq:ldhs r(osoc ary%glefi %ol

and g of po yl ene TONoSt ear at

E0:da N, MYS A%t radle Héprmkw%%%fsdmc% NI,

Chemicals Co., Ltd.; neltl poi nt

heat t.e t u t,he s _m xed
u%%ﬁﬁqn%n ﬁggghegﬁifﬁfg u%gzggg og?§|ﬁe§h gfg%.%tgagput
Calpb@XY MK N p g

hygrgxépﬁo%§an#%g?cg?Pu gégdZB%g mere 888?%888in
3aid+aref whet optameat, about 70C and then t he obt ai ned
di spersion was added to the step (1), followed by well

mi(2i)ng .Bhe difs ReRSie iR vaAMYIcSivide i tand( ). 51 o9 o9
i ndonet hacin, 3 g g @L ngﬁt yg%a f“g of f%o

palvieblybeneyakyeol 140 1WeLe ea@@% Rr36 9 Phersed 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 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-2NZ& and 2 g
of an aqueous solution of 2% sodium bisulfite were
added to the step (3) and the mixture was well nmixed.
(5) 0.8 g of diisopropanclamine 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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i sopropanol and the m xture was stirred for na i
di ssol ution. Then, the obtainad sol ution was added’ﬁo“
the step (2) and the m xture was well mxed to

uniformy disperse. 20 (4) 1 g of an aqueous sol ution

of 1% ETDA-2NA and 2 g of an aqueous solution of 2%
sodiumbisulfite were added to the step (3) and the

nbféﬁi&emﬁspﬂﬁélygllgglsh(ﬁﬁlge ggloEream preparation.
di i sopropanol am ne was added 2 g of water and

tﬁgaﬁbzguqe was stirred for dlssolutlon and 25 the
ol ution was added to the step (4). The

i X} upeggs &6£§1§b§9@9§ea%%@bkgtét wag 6@0h§@sbgropy1
prOV|de a pal e yell ow sh ite gel-cream preparation

| 481 p&dE, 2dna § 15fE§@mpb@h?1éAé élgc@ﬁ aehxegga%ﬁxh
myristate, 5 g of diisopropy adi pat e, 5 g of

seubi £an) Mopogkearave - 48Ndt328e9n8he; ghxﬁgkatured by
nonostearate were heated and nelted at about 5 70C

angkksecw@ﬁksaw@8c81Xeﬂtant'heﬁt995DQSQEQUS4ﬂLéﬁuéﬁ were

was obt ai ned. (2) 0 g of carboxyvinyl polyner and

Ohéage@fanayﬁépﬁaaragybﬁghﬁyb@eiIaﬁ@S@h@9@£bM@rﬁas mixed
di spersed in 34.5 g of hot water at about 70C and

theoilhe nbhayeedold dispersi naswebtadded.to the step
(1), followed by well mxing the dispersionto

emd) sify gtof(3hrdogyoliniybdpoaeifaei and30gsot bfnent ho
and 1 g of polyethylene glycol 400 were added to 36 ¢
ohydrseppopanbheahdl thelulxtar eonasweker dedpkosedSin

di ssol ution. Then, the obtained solution was added to

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
isopropancl 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% scdium bisuifite 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 fto the step (4). The
mixture was well dispersed while it was cooled to

provide a pale yellowish white gel-cream preparation.
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the step (2) and the mxture was well mxed to
uniformy disperse. (4) 1 g 6F an aqueous sol uti on of
1% ETDA- 2NA and 2 g of an aqueous solution of 2%
sodiumbisulfite were 20 added to the step (3) and the
m xture was well mxed. (5) 0.5 g of

di i sopropanol am ne was added to 5.5 g of water and
theampxéuse was stirred for dissolution and the
obtainéd sol ution was added to the step (4) . The

M xf us egWas yetvidbapeysedywhskatel wag egobedsbpradbyl
provide a pale yell ow sh white gel -cream preparation.
Coapps B ve. ExanpFesdrbitrah foabseebykdedeayl 3.5 g of
nmyristate and 5 g of JAI* 16 diisopropyl adipate were
hgayedrandnorbtedaabtabeure KOEtaddanHemwhaoked wasabout
m xed until a honbgeneous m xture was obtained. (2)

176°@ afd catdayi awapohyeed andi 0.5 GoRbgéneous
hydr oxypr opyl et hyl cel | ul ose 2910 were dispersed in
3BiRtgrof whst omabénedt about 70C and then the obtained
di spersion was added to the step (1), followed by well
m(X) ny. 0he disperbbrpviayénpbdiyiugri tnd( 8). 51ggodf
i ndonet hacin, 3 g of L-nenthol and 1 g of 10
pbiygebthybenpytiugtbly146Q1nepecad®éd werd86dgspkrsed in
i sopropanol and the m xture was stirred for
degsol gyt bonhoTheaterhatohbaiuned 080! ahd obh#astladdeldt & pned
the step (2) and the nmixture was well m xed to
udiibpensyodi wper sddedstp4yhe gtep di)aqdeddowsdl bvi oell
of 1% ETDA-2NA and 2 ¢
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 siep (2) and the mixture was well mixed to
uniformly disperse.
(4) 1 g of an aqueous solution of 1% ETDA-ZNA and 2 ¢
of an aquecus 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 dissclution and
the cobtained 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

TALY mmem
§ i} Pl i Y
09 JAN 7007
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of an aqueous sol ution of 2% sodiumbisulfite were " 4 JAl

added to the step (3) and theem xture was well m xed.
(5) 0.8 g of diisopropanol am ne was added to 5.2 g of
wat er and the m xture was stirred for dissolution and
20 the obtained solution was added to the step (4).
The nixture was well dispersed while it was cooled to

%%g%%§§¥ '§d%§%£8“%%g§“§é£€e ﬁ?&ﬁ%ﬂ%@&egéréﬁbﬁﬁ

d t S adi
b ed nd el Tl S Snati S0, £Rb b Te
n&§§guygt%gsaogggpgggeous m xture was obtained. 09 17
(2) g of carboxyvinyl polynmer and 0.5 g of

hg@ronyr@pakn@SPubgﬁbhﬂ 9s oz QrVeng §'§pﬁf§§d in
g of "hot water at abou C and then the obtained

dﬁ?@?&ﬁyﬁﬂoﬁ9§mégﬂ§§céthbését?9161%eréoﬁkgﬁggsga yel |

5 M xing the dispersion to ermulsify it.

| pgloge ??'Hotswgt?£4%8ngﬂgﬁel79@9 énékﬁgen %he obtained

pol yet ene glyco were added to

I@j_)@gs@@@ﬂ@h ARS8 LhEcHl XbUERa WSSt | Hedf&mowed by well
di ssol uti on. Then, the obtained solutlon was added to

1Qi khegstep ﬁ?ép@ﬁglbﬂetﬂ1éﬁﬁ§§15@31ﬂ5|| m xed to
uniformy disperse. (4) 1 g of an aqueous sol ution of

198 ETDAG 20lA andoReBhaBinan3zagueeus-gehthb0n=08 2% of
sodium bisulfite were added to the step (3) and the

MbX1 W ehwasnvell vabxedoo1hetb) addgdoto 36 g of
di i sopropanol am ne was added to 5 g of water and the
M xéprepsasl shhar edef ai xdiissokuti eniandd for
dissolutioﬁ. 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 dissclution and
the cbtained solution was added to the step (4). The
mixture was well dispersed while it was cooled to
provide a pale yellowlish white gel~cream preparation.

Comparative Example 2

(1) 5 g of coctyldodecyl 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.

TTIe
fiiii f
Lt f
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the obtained solution was added to the step (4). THed i
m xture was wel |l dispersed while it was cooled to
provi de a pale yellow sh gel -cream preparation. 20
Conparative Exanple 3 (1) 5 g of octyl dodecyl

nyristate, 5 g of diisopropyl adipate, and 2 g of

pol yoxyet hyl ene (50) hydrogenated castor oil (HCO 50,

t e n ; 1 NL kKO, nkcal §¢Co.
ngg;2n%???nggggéﬁg?ygggzg%aﬁﬁgreazghﬁeatgd§and nmel t ed

ﬁ%ﬁ%@@ﬂ?pggﬁkfﬁgtﬁyfc@@Phfo%@32giﬁeﬂerénﬁkkpé?sed in

geneous m xture was obtained. (2) 1.5 g o
cas bexyvipyf  polypel and.0.p:97684c fald thed8he obtained
h%Zf%x p?gp§?get%g?cegﬁu?ogetzgléjﬁ%re di%pergzénrﬁlne

38: Opo8r8f chola¥as 8cat tabert £0&pand) | hepltbregbbai nedl
di spersion was added to the step (1), followed by well

M Xk D8qt BRe di8PBE 85 08Nt BoemMhiskiyyi tc.5 (3) 1 g of

i ndonethacin, 3 g of L-nenthol and 1 g of

pekyet hyl gpei ghyeetnh480nyesegadded-inen8hoy ahd 1 g of
i sopropanol and the m xture was stirred for
d&éﬁ?éﬂhk@@neTﬁﬁpcoihEOObWQkéedda@HutboB6M@Soadded to
the step (2) and the m xture was well mxed to 10
unkbpeab¥ndilsprasehe (Alxtugeolagnsaqueeds £aal uti on of
1% ETDA- 2NA and 2 g of an aqueous solution of 2%
sadiyeLbtsuhfi tEhever echa@dseith 1102d heo st eporf yaanadddd to
m xture was well mxed. (5) 0.8 g of

dthsoprepanab aghdethasmaddedet 9a5. Redglofikbdwater and
the m xture was stirred for dissolution and the
ohharnedlgoHiutpenseas added to the step (4). The

(4) 1 g of an agueous solution of 1% ETDA-2NA and 2 ¢
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 cbhtained 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 octyldodecyl 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 poeint: 22-27°C} were

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

until a homogeneous mixture was obtained.

(2y 1.5 g of carboxyvinyl polymer and 0.5 g of
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m xture was well dispersed while it was cooled to AN L7
provide a pale yellow sh whitg gel -cream preparation.
Conparative Exanple 4 20 (1) 5 g of octyl dodecyl
nmyristate, 5 g of diisopropyl adipate, and 2 g of
pol ysorbate 60 (NIKKOL TS-10, trade narre;
manuf actured by N kko Chem cals Co., Ltd. mel ting

i, A = d t t 0]
gﬁggf%x§§ﬁ§$%3m¥@5§l@@?1@90§@ 2@?@ ﬁgré d?@@@fsea &

was m xed until a honpgeneous 25 mixture

b | ine
155, 9% Ll (o150 Blccer DY 0L Wt 0

c%fé’ﬁéﬁ%’oﬁ”w&@ ad@el gooﬁh@oét@@t 1) at rabogked 06y angil

en the obtained dispersion was added to the step

(&ix1£§|£9@6§19§e%§ibn ahxeng1theydispersion to
emul sify it g of indonethacin, 3 g of L-nenthol

a@d%lzg gObf 5n@@h¥€ﬁ5&hﬁne3gbygﬁ|L4ﬁ@nﬂﬁb§ afded {0086
i Sopropanol and the m xture was stirred for

%§§9EHBy98neTB§9colh@OObhéteeQdQQHUtbOB6m@Soﬁdded to
e step (2) and the m xture was well mxed to

Uﬂbégf ¥ndi speASehe1Rikdhrd gaof sabragdesys sol ution
of 1% ETDA-2NA and 2 g of an aqueous solution of 2%

sQdiuAn bt suhf i tEhaver echadsieth 1 19ed heo Blieporf 3)aandddde to
m xture was well mxed. (5) 0.8 g of

dihsopeepangl aghaetwasnasdedet @as. Zeglofixedt o and
the m xture was stirred for dissolution and 15 the
ohthairped1yokukpbepswas added to the step (4). The

m xture was wel |l dispersed while it was cooled to

prayi degacpake weglhikowssbowhittiengelf- ¢ke@FDprEPar ahdod. g
of an agueous 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 4

(1) 5 g of octyldodecyl myristate, 5 g of diisopropyl
adipate, and 2 g of polysorbate 60 (NIKKCL 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 homogeneous

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

hydroxypropylmethylcellulose 2910 were dispersed in
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Conpar ative Exanple 5 (1) 5 g of octyl dodecyl G4 AN
nyristate, 5 g of diisopropyl® 20 adipate, and 2 g of
pol ysorbate 60 were heated and nelted at about 70C
and the whole was m xed until a honobgeneous m xture
was obtained. (2) 2 g of carboxyvinyl polynmer and 0.5
g of hydroxypropyl net hyl cel | ul ose 2910 were di spersed
9% 2p PO hofwialr WAt ebhAtt alpdt 2A0CtaRe thenoblteined
obt ai ned dispersion was added to the step (1),

fol dpawed iy wed laddicitng dhhe sligperisi onfdla @md S ywell
it. 20 (3) 1 g of indonethacin, 3 g of L-nenthol and
hikiofg fod yetdpd ene gl e cdmd0Oi fveriec added to 36 g of

i sopropanol and the m xture was stirred for

dimsal uti®n. inkdwens tidei bt Al edt sotmdnidn wesndddey ¢D

5 the step (2) and the m xture was well mxed to

i et yl ehies pelsen 1 (400 Wwerofaddediquects soblti on of
1% ETDA- 2NA and 2 g of an aqueous solution of 2%

sich e sl fare tvies eniaddes was tdiel step {8 and the

m xture was well mxed. 10 (5) 1 g of

di i sophopamol afibree , wad cacddch inedb sgp loft iomaters @adfachdo
m xture was stirred for dissolution and the obtained
siohait $toep WaB) aduddtho niwtetepidd)velhauixmgskt® e was
wel | dispersed while it was cooled to provide a pale
yehl Dwwmshy wii sieeged - cream preparation. 15 Test

Exanple 1 To study phase separation stability of the
ptoduted pf eparatiems t frelpebpecet ve? pr'Bpar a2 omsdof 9
Exanples 1 to 5 and Conparative Exanples 1 to 5 were
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 vellowish white gel-cream preparation.

Comparative Example b

{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.
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20 5C for 1 nonth. Then, thectate of the preparations
after the storage was observed and eval uated by
scoring those preparations in which no phase
separation into an oil |ayer and an aqueous | ayer was
observed as "0" and those preparations in which such

f@ gﬂ[}f@e gbsfe&%%gi APMa%, 0 o%segr ‘66?@' L%e%cﬁ Jarﬁ-bcmi a@

tal ne
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gglgp%dpédldl S’M 'th?é na& ]e Qa% %Qﬁé\é \y&ck NN' - “ ’

ﬁl}}%sﬁ»lutl’\gﬂl Mlglo "t’He' obtalhe'd %o&ut@o@ Qe %d@l\é/d.aﬂo
O N u; NOOC OMo '-

Qﬂg step (2) and the mixture was well mixed to

—z0or—

uniformly disperse.

(4) 1 g of an agqueous 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} 1 g of diisopropanolamine 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 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 o0il laver and an agueous layer was
observed as “0o” and those preparations in which such
phase separation was observed as “x”. Table 1 shows

the results cobtained.

T

. . . . 10 AK 9nn
filled in bottles, respectively, which were stored ‘at “t (UH
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22 Fromthe results shown in Table 1, it can be seen
that the preparations of Exaaples 1 to 5, in which one
or nore of glyceryl nonostearate, sorbitan
nonost ear ate, pol yethyl ene gl ycol nonostearate, and 5
stearyl al cohol were bl ended showed no phase
separation and were stable but the preparations of
Conparative Fxanpl s s1 higud Wil Hauh ot h9se rcempotrdseen
showed "phase séparation. Therefore, it was reveal ed

ég%tt %%ei Crre?)%‘?:ecﬂ“ji%ns]-%ﬂ ks e@ReUNditRg s3Mawnteidfch ee
i ng ‘agent” as in the case of Conparative Exanple
Zg ¢al o%@'glg[c%r urfaglants haw ngoauldn ng poi nt

5 Q?Z, 0C a I'n the cases of Conparative Exanples 3
A% st | 1@@@1@1&[& D tn caft dahves tggl lamp
aggﬁ? an conpgﬁﬁ ing a 15 éﬁ?%actant having a nelting
%?é@f el oW 40G ivfbr £l iadd oh@sed md hthasse of

nparative Exanple 5 were not effective in

venting, the: phase senarathen tiof dheprepaat ions.
%%%?ﬁgiéﬁgfe 2 20 To evaluate the use feeling of the
Rfo%g?éﬁéﬁﬁg £:0fmd s Pr esens vventt oo ex pemipentds
were conducted By using a commercially available
[ Acids sorpeandsd. gel fornul ation and cream
formul ation as well as the preparations of Exanples 1

and 5.7R5-Evateiati onsaof réhealise fleet i oy ivececasdelby
checking the sticky feeling and occurrence of

| {1k oAb Eh@Sng WaesuBt 5o dfie egehl pnepagatt ons was the
coated on an arm 23

case of Comparative Example 2, compounding a
surféctant 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-
conpounded gel formulation and cream formulation as
well as the preparations of Examples 1 and 5.
Fvaluations of the use feeling were made by checking
the sticky feeling and occurrence of irregularities

when 0.5 g of each preparation was coated on an arm.
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A preparation that gave no sticky feeling was assig%é%
"0", while a preparation thd3gave sticky feeling was
assigned ""x". On the other hand, a preparation in
which no irregularity occurred was 5 assigned "0" and
a preparation in which irregularities occurred was
assigned x Table 2 shows the results of eval uation of
stick gﬁeegéff&i%}ﬁ Tabl e;Byshawss thexy esad tsapfwas
eval uati‘on "o Irregularities. 10 Table 2 Monitor
SIP| € coaTes GhBdd yrcotarerenat | yavd Sticky
E%%gﬁéﬁchgggiﬁéble gg% g%ean1fornulati%n formul ati on
; i GO, 0 GheD e Hands G 0 x O
f%%%%?%?ﬁ%%%i%ﬁggﬁgﬁ%le Exanpl e conmercial ly
ﬁ&P%%%fé@iéﬂ id whavRi habl ereyaibabte ogehrcedawmss
for atiron formulation AOOXx 0O BOOXxO0O COO x
Oasgﬁgngdx“g” and a preparation in which irregularities

\\xh‘"

occurred was assigned
Table 2 shows the results of evaluation of sticky

feeling and Table 3 shows the results of evaluation of

5
HE2 R
NE

AR 9nn

£t

irregularities.
Table 2
Monitor | Example | Example | commercially commercially
1 5 available available
gel cream
formulation formulation
A o] o *
B o} 0 X o
C o) o o o
| o] 0 x o
E o] @] % 0
Table 3
Monitor | Example | Example | commercially commercially
1 5 avallable available
gel cream
formulation | formulation
A o} o x
B o] o] x o
C o o x o
D o] o x Io)
E @] O o o]

;
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EOO0OO0O0 15 Ue 't f If 24 Fromthe results shown
in Tables 2 and 3, it can B¢ seen that the
preparations of Exanples 1 and 5 showed neither
sticky feeling nor occurrence of irregularities,
giving simlar use feeling to that of 5 a cream
formul ation. Test Exanple 3 To evaluate the

absor hahil it ofedihe sprepamtiromsblefs thengt ésentt can
i nvention, experiments on the absorbability of
adnRihagiat thHoyghe s redd oeree Exsogridsctiedirisy usi ng
a commercially available indonmethacin-conpounded ge
frdationnd areany feosiation aswetdnes ahe
preparations of Exanples 1 and S. Evaluation of the
ahsQrfiahi 4 t e sasy veidey byimichat iumge Ofselginof temcthat of
preparation on the shaven belly 15 of a rat to an area
gg & SR XF rifm @ntbreasuri ng the concentration of

i ndomethacin in the skin after 4 hours fromthe

appdd catdeme©f3the preparation. Table 4 shows the
resuits obtained. 20 Table 4 Exanpl e Exanpl e .
conmered abvy1 coveeticd ahbyortabi hvey | abl ehgebr abar & abpes
formul ati on cream formnul ati on Concentration of

i felopms hact fedd 4ints6tiony ¢gperiments 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 & 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 avallable
formulation cream
formulation
Concentration
of indomethacin 1144 1561 947 189
in the skin

(ng/9g)

From the results shown in Table 4, it can be seen
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15

in the skin (g/g) Fromthe results shown in Table 4?
it can be seen w 25 that tke& absorption of

i ndonmet hacin through the skin in the case of the
preparations of Exanples 1 and 5 was hi gher than that
of the commercially available creamfornulation and
was equal to or higher than that 5 of the comercially
auai! ahle el 1en T ald ARgonfZ@mdiRe rtabevenTeRl anad
results, It wa confirmed that the preparations of

e tRLeseRt Jenvent R exhitidned Fakheh@Ae® M and 5
%Esgggabi ity of iﬁgghethacin thyouah he skin and
RLQV !hqg%,e%_n Hrexeeld et tise daldg.a1hRdustiinabie
Applicability According to the present invention,
PrQukded i1 238 AN dRAUIR! Ragin @ nal; Pleepatati ahat
that has an excellent use feeling and excel |l ent

2s pRARIide ANd 1,CaH8ES AM PhAse rFeRANAiiM i nto an
oil layer and an aqueous |ayer, thus exhibiting

sat i shaeko S talivd-hen taforie Raratlitq) Wit kvad me. 09
JAN 2007 26 CLAIMS 1. An indonethacin externa

RIceIa N3O HERIHES ig¥@Epdkal it 3 omt %oref griedesimt haci n;
25 5 to 50 wt % of alcohol; 0.01 to 5 wt% of gelling

agRiint 16n exnI® WL ofatdid fcomonemso 2Aiia 156, W% of
wat er; and
indomethacin through the skin and provided an

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
agqueous layer, thus exhibiting satisfactory stability

of preparation with time.
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0.01 to 10 vt % of one or nore conponents sel ected from
the group consisting of glyceryl npnostearate,

sorbitan nonostearate, stearyl alcohol, and 0 JAN
pol yethyl ene glycol 10 nonostearate. 2. The R
i ndonmet haci n external preparation according to claim

1, wherein the conponent sefected 15 fromthe group

consi sting of glyceryl nonostearate, sorbitan
ChBAYSt ear at e, stearyl al cohol, and pol yet hyl ene

gl ycol nonostearate has a melting point of 40C or

hi gher. 20 3. The indonethacin external preparation
according to claim1, wherein the sel ected caonponent

is glyceryl nonostear?®elndFrdiham hohbstiddtate, or
stearyl al cohol. ‘ . .
preparation comprising: 0.1 to 3 wt% of indomethacin; 25

to 50 wt® of alcohol; 0.01 to 5 wt% of gelling agent; 7
to 30 wt3 of oil component; 20 to 50 wt% of water; and
0.01 to 10 wt% of one or more components selected from
the group consisting of glyceryl monostearate, scrbitan
monostearate, stearyl alcohol, and polyethylene glycol

monostearate.

2. The indomethacin external preparation
according to claim 1, wherein the component selected
from the group consisting of glyceryl monostearate,
sorbitan monostearate, stearyl alcohol, and polyethylene
glycol monostearate has a nelting point of 40°C or

higher.

3. The indomethacin external preparation
according to claim 1, wherein the selected component is
glyceryl monostearate, sorbitan monostearate, or stearyl

alcohol.




