SPECI F| CATI ON Antiinflammtory agent for external use Field of
the Industrial Use The present invention relates to an
antiinflamatory agent for external use conprising ninesulide as an active
ingredient. In particular, the present invention relates to an
antiinflammtory agent for external use conprising ninesulide as an active
i ngredi ent amndoarizeeee conponent wherein the ninesulide is pcroeosiomssn

di spersed state in the base conponeé})t, as We% as to aé)rocess for
preparing the sane. !
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Prior Art Non-steroi dal antiinflamuatory preparations have a

di sadvant age that, when orally adm ni stered, they cause gastrointestinal
tract disorders. In order to avoid this disadvantage, various studi es have
been nade to develop antiinflanmmtory agent for external use and several
commer ci al products have been provided for clinical use. However 8ghe
antiinfl ame9%1288nt for external use hitherto devel oped $Aa0/00849

insufficient clinicagsefg gc%sgewn w4 I heys shawes § acEs N # thex hpskon g3

tests. Ni mesul i de (4-nitro-2-phenoxynet hanesul fonanilide), which
is one of the non-stgegoidaly gnti i@fhagnet 38 & 20eDts .. Bas Ei xst, synt psyzed

by Riker Co. in the United States and then devel oped as an oral
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Co_in Swmizerland, Being different fromthe conventional acidic
antiinflammatory agents, it is known that ninesulide selectively inhibits
PCGE2 (COX2) and this is a new type pharmaceutical agent expected to take
effects in clinical wuse. As the prior art regardi ng ninesulide,
the substance. patent described in U S Patent No. 3,480,597 and process
pat ents desciwW®®oi1268 t he exanm ned Japanese patent publ | cat POTVIPIEmbRak U)
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cited. However, these prior art references do not have descriptions or
wor ki ng exanpl es regardi ng the actual pharmaceutical preparations,

al t hough they nention dosage fornms such as capsule, cream gel, tape, and
the |ike. In addition, the |aid-open Japanese patent application

(Kohyo) Hei-6-502842 based on the international patent appll | may- be
cited as a r¥PHaMO% relating to the pharnaceuti cal prepaﬁgbﬁ@%b@$h9
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-2 exterpal preparation, and no case is known with respect to
the actual external use of ninmesulide in a particular dosage form

It would be due to the fact that, although ninesulide has pharnacol ogi cal
effects equal to or higher than those of indonethacin which is regarded as
a potent antiinflammatory agent, it has several unsolved problens when
topically appv0eT12688 an external preparation. That is, (1) porieesossde s
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I n water and various organic solvents. (2) A solvent which has strong

solubilizing ability should be m xed to dissolve ninesulide, causing

probl enms such as skin irritation, chapped skin, itch,

if nimesulide is dissolved, the resulting pharmaceutical preparation

becones deegﬂoyel | ow and thus its appearance becones bad. (4) The
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showi ng_excel | ent _absorption_and having no problemin coloring and skin
safety. - 3- Means for Sol ving the
Probl ens As a result of extensive studies taking the above- descri bed
di sadvant ages of ninesulide as an external preparation into consideration,
the present inventors found that the above-described di sadvantages are all
sol ved when nvoewigéésde is mixed in a dispersed state in a baewJpmmpsanent
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amount of a sol ubilizing agent can be reduced and therefore the skin safety
I's inmproved. Furthernore, it is proved that the coloring of the
pharmaceuti cal preparation does not occur, which is different fromthe
conpl etely dissol ved-type pharnmaceutical preparation. That is, all the

above-descri‘?e r%bl ens as the external preparation can bg /31‘9\6}5&4 - In
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hydrophilic polynmer or a white petrolatumto prepare an__externa
preparation such as cream or ointnent. Ni mesul i de as an active

i ngredient nay be used in any formas long as it can be nade into a

di spersed state in a base conponent. In view of the easiness in grinding
of the particles to be dispersed and the cost, the nean particle dianeter
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the dream agent is prepared by mxing and stirring an oil phase of
heat-nelted oil conponents and an aqueous phase in which water-sol uble
conponent s have been dissolved; adding ninmesulide in a formof fine

particles; and further carrying out stirring and cooling. The ointnent is
imesulide in a formof fine particles i@& heat -
s wth stirring and cooling, and furthef ﬂg out
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desirably be controlled from4 to 8, nore preferably from5

to

/.

of the skin irritation and the transdermal absorbability.
agent for external

cream conprising a
hydrophilic polyner, an oily substance, a nonionic surface active agent,
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conprising a higher alcohol, polyhydric alcohol, and the Ilike: As the S —_—
prescription for the creamagent, a pharmaceutical preparation obtained by
mxing 0.1 to 5% by weight of ninesulide in a so-called gel cream base
conprising 0.2 to 3% by weight of a hydrophilic polyner, 2 to 20% by

wei ght of an:oil

active agen
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preparation, a pharmaceutical preparation obtained by mxing 0.1 to 5% by
wei ght of ninesulide in a petrolatumointnment conprising 35 to 80% by

wei ght of a white petrolatum 2 to 20% by weight of an oily substance, and
0.5 to 7% by weight of a nonionic surface active agent is the nost
preferable. Then, the base conponents of the present invention,
are.descri bedwomnr42eé0s her detail. Exanpl es of the hyrgm
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(8) 1, 83-7FVLyZ7Yya-un 5

(9)94773R/—w75> 1
(10) REZF®RF MY I 4 0. 1
(11) ¥®k 6 9. 4
100. O

(2), (83), (4), (5). () BT (T) #75%CizT
MBMBBELEL, BIIZT5CT (11) 12, (8. (9) B &
T (10) 28BBL-BHELIMAMBLTCHMALL, o4
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pol yoxyet hyl enepol yoxypr opyl ene bl ock pol ymer (Lutrol F68 manufact ur ed—by-—--
BASF Co., and the |like). These hydrophilic polyners nmay be used al one or

as a mxture of two or nore and m xed preferably in an armount of from 0.2
to 3% by weight, nore preferably, fromO0.5 to 2% by weight in view of the

viscosity a |.ckj ness of the cream Exanpl es of |
subst ance iﬂ?éwatty acid esters such as diisopropyl adﬁ@?’é‘?‘"‘“
di i sopropyl sebacate,5 0diCeLhy sebacat £, #ndd §1 zedgt-h it aptyy acd: < B

triglycerides, mniddle-length fatty acid propyl ene glycols, isopropyl

nyristate, and t heititker fapt g JCiNIFE RIah FsHskiear e -aci &) {—ofl%ef-c aci d,
nmyristic acid, and the |like; higher alcohols

-7- ERfH T
B & EE%
(1) =X AYF (HEFE: 0. 5~10 pm)
3
(2) 2 B% 3 by

(3) Ny VEBECTF N 5
(4) =4 282 YRFY LTy 7R 10
(S5) FHEHBR MY 7Y ) F 7
(6) 7oLy 7Y a—-LEBEZTZFA10
(7)) R )7L a—n 4

(8) ¥4 v F s ) -7 3 v c. 2
(9) 2 FoblLysyya—-u 7
(10)Y B/ 257 Y BTl Lo syya—-n
7

(1 1) A9+ Y > 4 3. 8

100. 00

(2), (3). (4), (B, (B). (7). (8), (9>, (10D
FLU (11) #80CicThm#mBEBLL, CHiIZ50CT
(1) 2B42sCMAMBLTOEL,. =2 XY FESOHR
RELER /L,
KiEH 8 (FHHMAOHFENTE~180ymoOSHR
DY - LFD

K & ER%
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such as cetanol .

stearyl alcohol, cetostearyl alcohol, oleyl alcaohol,

behenyl al cohol,
liquid paraffin
oil, hohoba oil,
as crotamton,

preparation, wde/126d8y substance is mixed in an

wei ght, preferably f(qm)S 1o, ]‘2%} pgtq/\%(%?ssj Ny véew ¢f gt rbef%eadgbi lity

of cream transdernal” absorpt’on

and the |ike; hydrocarbons such as white petrol atum
squal ane, and the like; plant oils and fats such as olive
castor oil, and the |like; and other oily substances such
benzyl al cohol, and the like. In the case of the cream
amount of fPEHWEIRE4DP(0% by

, shrning, and instabrlity

production of prepar@ggqngbggwg,* &igugg,§gpaja;ign), and 1

(3) 3 YRFUVE14YToEL 15

(4) gy FFx2FL 2y (20) vyME S LE IR

F7L-—-» 5
(B5)Y A F NN K 0. 1
(6) FobBEW53 X o 6. 1
(7)) FobL o7y 3-n 3
(8) v>% ) ~-NT 3 > 0. 5
(9 ) Bk 72. 3

1 0. O

»

0

(3). (4) B XU (8) 275 CIcTmEBABBLAL, 3
T5CT#HIED (9), (6) BT (T) 2 F5RBLE-EBHR
EFMAMBLTHAML LA, CHAIZS50CT (2 2% 412
MAEFBWEBLUE, RiIZZhIZ (1) 2kezmABEL
TH#H L. Wi2 (8) 2. (9) 0B HDUEUBELEL LD %
MAB—ICBI3FTTRBLT=AR2Y FESDHFKE Y
Yy - LHERFL,

EZH (AT BRBEIY - LA

B % EE%
(1) =42 RYF 3
(2) ANVEFLEZNVRY = - 1
(8) I YRFUvEBAY TN 15

(4) BRYAFoxF L (20 2NVESYLE )R

F7 L — b 5
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the lTike. In the case of the ointment preparation, it

is mxed

in an

ampunt of from2 to 20% by wei ght, preferably from3 to 7% by wei ght.
Exanpl es of the surface active agent include sorbitan fatty acid esters

such as sorbitan nonostearate, sorbitan sesquistearate,

and the |ike;

glycerol fatty acid esters such as glyceryl nonostearate, diglyceryl ..
noriool eate, YaTFHMR | ke: pol yoxyet hyl enesorbitan fatty adFE%E§ such
as pol yoxyet hyl ene(2®) sorbitap sogost earate, pol yoxyet hyl ene(2§)sonrbitan
nonool eate, and the |ike; polyethylene glycol fatty acid esters such as
monol aurgt e, jand the

pol yoxyet hyl ene( 10)¢ ipnosyaqrat g, ,Psgl woxyet hyl ene( 10)

| i ke; pol yoxyethyl ene al kyl ethers such as pol yoxyet hyl ene(9) [auryl
ether, polyoxyethyleme(23), 3 — v v > 7 ya- 3
(8) vyx4% /) -N17T 3 » 6
( 9) ¥ 8K 6 6. 8
100. O
(3). (4) LT (6) 2T5CITMBBHEL 2, Bz

T5CTHIHD (9) iIT (5) B&U

CMAESBBLTIERBLEL., RIZAIZ (1) %

T) WL B
HEMWABBLTALELL, ZHIZ50CT (2)

MABMBLTERBLZ, RIZ(8) 2HHO (9
LEAbD 2 MAHN—tR3ETERBELT==2XY FES

OIMEIE7 V- LHFE2/ 2,

BREBH 1: Sy bS5y REEBEDHAR
XKML, 2.5.T7T.8. EBEHMRTIHABEDA > N 2 %
SUEBABIYV LRIV T Ty M ASHF D RBREER

itk AEERZR L.
28 % 3

o
% & IC

IZ 5 AR

%(E132~150g 09 4 Ry -RHHEST v POERHK

BB EERAGEL. Sv 774 VLTEVEEL &,
EXNERBIIRIBYI- SIS XFyv /7B OEIEER L., &
FEZBOWMCEBRLALVEISICEBHNY - Yo RELAE, B
HlEmaEe. ERN2MEEEEET s RER TR L2
MELL, BERE 1% WS Fo v 4EBREKBERERBER
RT&ESH (0.1ml) L, SHEMBLUREFEAMEL. &£

_16_.



cetvl ether., and the like: polyoxyethylene alkylphenyl ethers such as

pol yoxyet hyl ene(10) nonyl phenyl ether, polyoxyethyl ene(10) octyl phenyl
ether, and the like; and pol yoxyethyl ene hydrogenated castor oil such as
pol yoxyet hyl ene(10) hydrogenated castor oil, polyoxyethyl ene(60)

hydr ogenat ed castor oil, and the |ike. These surface active agents may be
used al one owoemna608ni xture of two or nore and mixed in an PCDERYE/oEAs f rom

0.5to 7%b i ght , f 1,tQ 5% ight . |
o the bact o) subst Ak R B 1 g Ao R IR ER Y . mma HUP O

F1ICAL L,

1
: BEH GRSE: 100mg /site) | BE | A
arbo—ib 8 71.6
SEHM 1D 7 Y — LEF 8 38.9
20 7 v — LHF 8 35.1
EHEFIS D 7 Y — L3R 8 45.6
EHEHTO T U — LEKRER 8 50.6
EHFI8 D Y — LEIF 8 64.6
BEFD 7 ) — LBF 8 53.1
HRA Y KA 5200y — LB 8 68.6

Z1OBEREHLOBHSDOL LI, EWHEML, 2,5, TR
USoBAIR, HERDOA LK A7 20— A8HFIZH~
BEhiRREHDRZEZFIL. BEFHlO =2 2 Y FHRBERK
TeEREAENTWE 2 Y —LBELEE~XTH, BE L L
(e hblLtoHBERL A,

Re# 2: Bz

FEHO Y -LBARCBENO 7 Y - L 8K ER
fElLBBofmic@i2gRH L. TEOBEZHELL, BB
mREE2ICRL 2,



or-gani ¢ bases such as potassi um hydroxi de, sodi um hydr oxi de,

tri et hanol am ne, dii sopropanol am ne, nonoet hanol am ne, and the |ike, and
organi c bases are preferable fromthe viewpoint of the transdernal
absorption. These basic substance may be m xed in an anount of fromO 01
to 5% by wewg{\t ‘%referably fromO0.1 to 2% by wei ght.

addi ti on, 382908 5 cnhance the transdermal  absorption o?cm? de,

t he absorpt i on enhancer nay be mxed in th bove-descri bed pharmaceuti cal
preparation depending on the type of the pharmaceutical prescription.
Exanpl es of the absqrption enhancer include organic bases crotamton,

m ddl e-length fatty jacid e%eg&?, 1- ment ol gﬁ%%g al cohoé?ﬁ\%% he |ike.
The organic base fadilitat he rel ea$ dﬁ i de| f asejsince
it makes ni nesul i dgwater=sotubtre—byftormngasatt—wthrnresutide: .

KM los Y - L8 | mEARZY -4 FREBEAL

EfF2os Y- L8H | mEBRSY -4 FBEERNL

EZH 07 ) - LBH B&sY—-L Resse

K2THOoDIUELIEL, = A RY FEBFRIRETES L
cEERO 7Y - LBBEHEHFEELAY, FRHOS
BHl1.207 Y -2LBHARREEENADI» 2,

2 OHRE

FREO= A Z2Y FE2SBRECEA LA BRAE
Flig, 8RB ELE~AEL LoEEHREFLTE L., >
ODHEMABERLELSRETHE, S SLBFEXTOLAD
EMBEOVRBREREBE T EHRLT L, - TEREBIR., &
T.EMAA. B ECORMBBEAROBEHEE, R BHM
o, EREHKRGE. FRSREX. RER. &
BB, BRoBE - XBL oS BEROTAENR
EREELTREFRTS 3,

._18_



-9- ' Exanpl es of the organi c base include diisopropanol am ne,
megl um ne, triethanol am ne, and 1-(2-~ hydroxyet hyl ) pyrrolidine, and

di i sopropanol ani ne and 1- t )pyrrolidine are the nost
preferable. The absor ptlgm"mwgnm;s"jmxed in an anount of fromO0.1 to
20% by wei ght, preferably*fromd0. % by weight, alone or as a

m xt ure of tweo o9/2608" €. The above-descri bed basi c mruz96ensed and

the organic base as an absorpti on_enhancer act Yo) a pHcontrollin
9 ptionggnhancer got ghso gg ap :

1. BEHRAS ELTZARY FHRBZRARGFIISEKRET
EeashThwa3iRAMEAER,

2. 2 ARV FHO.I~5EBBEEIN TSI L2

” BLrrHEREII-ZHONBAMREH.

3. pPHM4~8TH 3 Lt2RBMMLTIBFRBIIIER
D o F P& EF

4. BRAKALLTHRKBERY -, BRB7 €D >, @l
WE. EAF  HRBERERN. K, BEEYWERT X
SR EERMEEFT 5 LA BRET AHMRE L LR
BHONAREAER.

5. BRIWNREM>, AREE. 707 b, PHEUR
TRFNAN. 1= AP NVRUE/AXBEIXPTZALT LI~
VN THBIEERBETIHRFI L HONRBRAE
Al .

6. EEENS AV T O ) =0T I AN,
PV XS -NVT PP RU/SXIELI - (2-FE PO
IFN) KDY S U ThHhEI 2R ETA2HEKRES S
ERONANELEN.

T. BRIV -LHTHE I EERBRETIFERTEL~
BItEEBONBHAEAF.

8. Bkt RYv—0.2~3EFEBD. WEWH2~20EE
% ., EA4F VHRBERFNOIOS~TEES ., EXHYHE
0.01~5&FR%. k50~80EE%N >0 L35 VKT Y —
LEFBEASPIC. 2 AXYFHRO0.1I~5EE%BEEL AN



agent of the preparation, That |s when pH of the pharmaceuti cal

preparation is too | ow ( w mmﬂ'” the high acidity makes skin
irritation strong. Wen ﬁ" 9 or nore), the transdernal
absorbability of the nmedica ageﬁt Fs Teduced skin irritation becones

strong, and_the pharmaceutical preparation col ors yel l ow. _ Accordingly,
the pH of t WOSHA3ceutical preparation is controlled pr eI, t he

range of from4 to & py 2 he & qreum gpf«;t;_h@ﬁaﬁaﬂef @@%‘EE& los gy l}ﬁs}i%%ﬁmtoance

or the absorption enhancer to be nixed In addition to
above-described cogrpoggm s+ #aF ¥Rl § g's Zand A 3k sy yegxes, hydmpgarbeng,

antiseptics, wetting agents, and the |ike may be added and m xed.
Exanpl es of the ani gmkg b 4L amdyf st 5 g¢l,ude beef tallow, pork
10. A&V ¥ ) Y 35~80ER% . HiEMWE2~20ER
%. kS UHRAREBEBEHNOS~TER% SN BT+
Y OHREBEFRSPIZ. DL ZAY FHROI~5EEWE
EENTOLBRILERBLETIFERBAICEHOARNR
#*EM.
11.EZAKFPLLEDIRTTH IMUTFLLAL= 2R Y F
AFRACMA. BELTI2EIES I 288 ET 54
A REFROHEFE,
12.ZHEBELT. MABBELLBERSEHAVE I &%
#ﬁt?é%*ﬁlluﬁﬁoﬂﬁﬁ&c
13.EZHAKAELT., MK EMBBRBLLLBHEEKER
FEBERLLKBEEZREGBBLLbOER VB2 L %
WBETIHEKFILILEZRORE T &,
4. MHEFAELE=AXY FELTFHHFEHNO0.01 ~
T5umTH2LbDEMVBEILERBETHHRELL
~13IEROHMESFE,
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-tallow, horse oil, and the |Iike. Exanples of the wax include
nipﬂocrystalline wax, nontan wax, bees wax, and the

- .16 - - | i ke. Exanples of the hydrocarbon include paraffin,
ceresine, and the |ike. Exanples of the antiseptic include nethyl paraben,
pr opyl par aben, butyl paraben, and the like. Exanples of the wetting agent

i ncl ude pol yhydric al cohols such gPEQELFTEADION 1, 3- butyl ene gl ycol

propyl ene glycol, dipropylene glycol, and the like. These additives nmay be

the mxed in amounts geRAKalEI¥mBRRLEYCAGoRE £5£adRtAIRAl use
Field of the Industrial Use
The present invention relates to an antiinflammatory
agent for external use comprising nimesulide as an active
ingredient. In particular, the present invention relates to
an antiinflammatory agent for external use comprising
nimesulide as'an active ingredient and a base componept
P wherein the nimesulide is mixed in a dispersed state in the
base component, as well as.to a process for preparing the
same.
Prior Art
Non-steroidal antiinflammatory preparations have a
disadvantage that, when orally administered, they cause
gastrointestinal tract disorders. 1In order to avoid this
disadvantage, various studies have been made to develop
"antiinflammatory agent for external use and several
) commercial products have been provided for clinical use.
However, the antiinflammatory agent for external use
hitherto developed have insufficient clinical effects even
if they show effects in the basic tests.
Nimesulide (4-nitro-2-phenoxymethanesulfonanilide),
which is one of the non-steroidal antiinflammatory agents,
was first synthesized by Riker Co. in the United States and

then developed as an oral preparation in Europe by Helsinn

-1 -



. oi nt ment preparations. Exanples ‘The present invention is
ilLustrated in greater detail with reference to the follow ng Exanpl es.

Exanpl e 1 Conponent . % by wei ght

(1) Ni mesulide (Particle Dianeter: 5 to 20 pm 3 (2) Car boxyvi nyl
Polyner 1 (3) Di i sopropyl Sebacate

5 (4) | sgpr.oiyl SMiczetrdérd. Being different from the cdfvédiondd ot amiton
3 (6) Pol yoxyet hyl ene(20) sor bi t an Monost ear ate 5 (7)

Met hyl par a@eldic antiinflammatory agents, it is knOwh ¢Bat niimepylidy aben
0.1 (9) Di i sopr opanol am ne 0.5 (10)
Purified WaleRlectively inhibits PGE2 (COX2) and thi3. 3s a new type

100.0 The conponents (3), (4), (5, (6), and (8) were nelted

pharmaceutical agent expected to take effects in clinical
use.

As the prior art regarding nimesulide, the substance
patent described in U.S. Patent No. 3,480,597 and process
patents described in the examined Japanese patent
publicatioﬁ (Kokoku) Sho-58-35989, the examined Japanese
patent publication (Kokoku) Sho-58-50984 and the examined
Japanese patent publication (Xokoku) Sho-55-44311 may be
cited. However, these.prior art references do not have
descriptions or.working examples regarding the actual
pharmaceutical preparations, although they mention dosage
forms such as capsule, cream, gel, tape, and the like.

In adaition, the laid-open Japanese patent
application (Kohyo) Hei-6-502842 based on the international
N patent application may be cited as a.reference relating to

the pharmaceutical preparation of nimesulide. This'paﬁent

is to prepare an inclusion compound of nimesulide with
cyclodextrin to make nimesulide water-soiub;e SO as to
increase water-solubility and to increase absorption of
nimesulide in the gastrointestinal tract. Therefore, its
object is not the external use. Thus, no reference is known

which illustratively discloses use of nimesulide as an

-2 -



by ‘heating at 75[err]C. A solution which had been separately prepared by
di ssol ving the conponent (7) in about 90% of the conponent (10) at '
75[err] C was added, and the m xture was stirred to effect

enul sification. The conmponent (2) was g¢radually added at 50[err]C and the
m xture was thoroughly stirred. Then, the conponent (1) was gradually

added and — diahafread grepairatibfig. akGeAo €ase! 18 ilapwihiwiRhhedspeer torepared
by. di ssol ving the conponent (9) in the remaining conponent (10) was added,

and the m xtyfe Na5,3t idet@endlt ke bBenihasd RidEGARE pRPEREETQHSASSag! ai n
an antiinflanmatory

form.

It would be due to the fact that, although
nimesulide has pharmacological effects equal to or higher
than those of indomethacin which is regarded as a potent
antiinflammatory agent, it has several unsolved problems
when topically applied as an external preparation. That is,

~ (1) nimesulide is hardly soluble and is not easily dissolved
in water and various organic solvents. (2) A solvent which
has strong solubilizing ability should be mixed to dissolve
nimesulide, causing problems such as skin irritation,
chapped skin, itch, and flare. (3) Even if nimesulide is
dissolved, the resulting pharmaceutical preparation becomes
deep yellow and thus its appearance becomes bad. (4) The
pharmaceutical preparation applied soils clothes that
contact the preparation.

i) | Thus, there is a situation that the attempt to use
niﬁesulidé as the external preparation was abandoned.
P ved b IV

The object of the present invention is to obtain an
antiinflammatory agent for external use including nimesulide
for topical use, which is a nimesulide external preparation
showing excellent absorption and having no problem in

coloring and skin.safety.



‘crean1preparat|on cont ai ni ng ni resul i de. 'Exanple 2 Component

by .wei ght (1) Ni mesulide (Particle Dianeter: 20 to 40 [err]m 3
(2) - Carboxyvinyl Polyner 1 (3) Di |sopropyl
Sebacat e -5 (4) I so ISTaLe

10 « 5) Crot ani t on ﬂzp% Edﬂ

Pol yoxyet hyl gaghs $0 Il C ZU= 1) Ioar ben
0.1 (8) Pr opyl par aben 0.1 (9)

Di i sopropanol anine aAs a result of extensive studifs {¥iY)g the idhce-\Vat er
72.3 100. 0

The conponengssédibed Qisddlantzes HFnlAksuete nas tarl exvetpat i ng at
75[err] C. A solution which had been separately prepared by dissolving the

component ( 7iréﬂa?99i’$n AR lediE dFAFRBACNELE 1Y e Sint! Slrierto iR Fordded,

and the m xture
that the above-described disadvantages are all solved when

nimesulide is mixed in a dispersed state in a base
component, and completed the present invention. That is,
when nimesulide is mixed in a dispersed state in a base
component, it surprisingly shows pharmacological effects
equal to or higher than those of the pharmaceutical
preparation in which nimesulide is mixed in a dissolved
form. In addition, the amount of a solubilizing agent can
be reduced and therefore the skin safety is improved.
Furthermore, it is proved that the coloriné of the
pharmaceutical preparation does not occur, which is
different from the completely dissolved-type pharmaceutical
preparation. That is, all the above-described problems as
- the external preparation can be solved.
In‘particular, the object of the present in&ention
is achieved by mixing nimesulide as an active ingredient in
a dispersed state in a base component which comprises an
oily substance, a nonionic surface active égent, a basic
substance, water and/or an absorption enhancer. More
particularly, 0.1 to 5% by weight of nimesulide as an active

ingredient in a form of fine particles is dispersed and

-4 -
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stirred to effect enulsification. The conponent (2) was gradually added at
S0[err] C and the m xture was thoroughly stirred. Then, the conponent (1)
was. gradual | y added and - 12 -
di spersed. by stirring. Then, a solution which had been prepared by
dissol ving the conponent (9) in the remaining conponent (10) was added,
and the m xhixedWns sShe rbask wngonerite whiichu fertihen monpahsgeneus t o obt ai n
an antiinflammatory cream preparation containing ninmesulide. Exanple 3
" hydrophilic polymer or a white petrolatum to prepare an

external preparation such as cream or ointment.

Nimesulide as an active ingredient may be used in
any form as long as it can be made into a dispersed state in
a base component. In view of the easiness in grinding of

the particles to be dispersed and the cost, the mean
particle diameter of nimesulide is preferably 0.0l um or
more. On the other hand, in view of the transdermal
absorbability and feeling on application (rough feeling), it

is preferably 75 pm or less, i.e., the particle sizes that

pass through a 200-mesh sieve, and more preferably from 0.5

to 50 um, and further preferably from 1 to 30 pm.

The antiinflammatory agent for external use of the
present invention may be prepared as follows. For example,
the cream agent is prepared by mixing and stirring an oil

phase of heat-melted oil components and an agueous phase in

)

which water-soluble components have been dissdlved;.adding
nimesulide in a form of fine particles; and further carrying
out stirring and cooling. The ointment is prepared by
adding nimesulide in a form of fine particles into the heat-
melted oil components with stirring and cooling, and further
carrying out stirring and cooling.

The pH of the pharmaceutical preparation may

-5 -



. Conponent | ‘ % by weight (1) N mesul i de

(Particle Dianeter: 5 to 20 [err]n) 3 (2) Carboxyvi nyl Pol yner

1 (3) Di et hyl Sebacate _ 5 (4)

M ddl e-l ength Fatty Acid Triglyceride 8 (5) Crotam ton

3 (6) Pol yoxyet hyl ene(20) sor bi tan Monost ear at e 5 (7)

Met hyl par abgiesirably be controlled from 4 to 8, mobelpf&ferabivofidamaisaben
0.1 (9) 1- (2- Hydr oxyet hyl ) pyrroli di ne _ 0.5 (10)
Purified WAt 7, in view of the skin irritation arRéd. Bhe transdermal

100.0 The conponents (3), (4), (5), (6), and (8) were nelted by

heating at LpeorrArgli¢is on which had been separately prepared by
di ssol ving the conponent (7) in about 90% of the conponent (10) at

L honan (5, B0Mg8 ErLHEASE ot eue ELLmd g o0
thoroughly agent for external use of the present invention include a
so-called gel cream comprising a hydrophilic polymer, an
- 0ily substance, a nonionic surface active agent, a basic
substance, and water; a vanishing cream produced from a
— higher alcohol, a hydrocarbon, a fatty acid ester, a
polyhydric alcohol, a base, an Antiseptic, water, and the
like; a hydrophilic ointment or an absorptive ointment cream
according to The Japanese Pharmacopeia produced from a white
petrolatum, a surface active agent, a higher alcochol, a
hydrocarbon, a fatty acid ester, a polyhydric alcohol, an
antiseptic, water, and the like; and the FAPG base
comprising a higher alcochol, polyhydric alcohol, and the
like: Aas the prescription for the cream agent, a
Ej pharmaceutical preparation obtained by mixing 0.1 to 5% by
weight of nimeéuiide in a so-called ge; éream base
comprising 0.2 to 3% by weight of a hydrophilic polymer, 2
to 20% by weight of an oily substance, 0.5 to 7% by weight
of a nonionic surface active agent, 0.01 to 5% by weight of
a basic substance, and 50 to 90% by weight of water is the
most preferable from the viewpoint of the transdermal

absorption. As the prescription for the ointment

-6 -



- stirred. Then, the conponent (i) was gradUaIIy added and di spersed by
st.kr'ring. Then, a solution which had been prepared by dissolving the
conmponent (9) in the remaining conponent (10) was -added, and the m xture
was stirred until - 13 - R the m xture
becane honbgenous to obtain an antiinflammatory cream preparation
cont ai ni ng préparatin, Ogptmimackutical pfepapaeidn obtained by mixing
% by weight (1) Ni nesulide (Particle Dianeter: 5 to 20 [err]m . 5 (2)
Car boxyvi ny$ ., Potyne% by weight of nimesulide in alpetrolatum ointment
comprising 35 to 80% by weight of a white petrolatum, 2 to
20% by weight of an oily substance, and 0.5 to 7% by weight
of a nonionic surface active agent is the most preferable.
Then,'the base components of the present invention
are described in further detail.
Examples of the hydrophilic polymer include

carboxyvinyl polymers (CARBOPOL 3840, 941 manufactured by

‘-... }

B.F. Goodrich Chemical Co., HIBISWAKO 104, 105, manufactured
by Wako Pure Chemical Indust:ies; Ltd., and the like),
hydroxypropylcellulose (HPC-L, HPC-M manufactured by Nippon
Soda Co., Ltd., and the like),
polyoxyethylenepolyoxypropylene block polymer (Lutrol Fé68
manufactured by BASF Co., and the like). These hydrophilic
polymers may be used alone or as a mixture of two or more
and mixed preferably in an amount of from 0.2 to 3% by

weight, more preferably, from 0.5 to 2% by weight in view of

@

the viscqsity énd stickiness of the cream.

Examples of the oily substance inciudé fatty acid
esters such as diisopropyl adipate, diisop;opyl sebaéate.
diethyl sebacate, middle-length fatty acid triglycerides,
middle-length fatty acid propylene glycols, isopropyl
myristate, and the like; fatty acids such as stearic acid,

oleic acid, myristic acid, and the like; higher alcohols

-7 -



(3) ‘Diethyl Sebacate | | 5 (4) Mddle-length,

Fatty Acid Triglyceride 8 (5) Crotam ton :

3 (6) Pol yoxyet hyl ene(20) sor bi tan Monost ear ate 5 (7)

Met hyl par aben 0.1 (8) Pr opyl par aben
0.t (9) 1- (2- Hydr oxyet hyl ) pyrrolidine 0.5 (10)

Purified VV“éﬂﬁ t 1 alcohol, cetb&tdaryl alcohol, oleyl
100. 0 he aé:son%eotr?élr%lé 5353?:-{4), (5), (6), and %) were nelted yby

(2% 5 oo thilss g gt Chycetsomesd S o

di ssolving t out conponent (10) at

T e PHOS el i, ThbS8 MR rEL ! s o, Skt o0
(oroudtly, Sadd oo, UG SRIROREL LN ot SEagkal by acighgpo
dissolving tgj(_al’coar}'%)nt net 1(]'_?()3,.i an hgtﬂggnéﬂygsubstances such as
crotamitoh. benzyl alcohol, and the like. In the case of
the cream preparation, the oily substance is mixed in an
amount of from 2 to 20% by weight, preferably from 5 to 15%
—~ by weight, in view qf the spreadability of cream,
transdermal absorption, stickiness, shining, and'instability
in production of preparations (e.g., liquid separa;ion), and
the like. In the case of the ointment preparation, it is
mixed in an amount of from 2 to 20% by weight, preferably
from 3 to 7% by weight.

Examples of the surface active agent include
sorbitan fatty acid esters such as sorbitan monostearate,
sorbitan sesquistearate, and the like; glycerol fatty acid

Z) esters such as glyceryl monostearate, diglyceryl monooleate,
ahé the like; polyoxyethylenesorbitan fatty acid esters such
as polyoxyethylene(ZO)sorbiﬁan monostearate,
polyoxyethylene(20)sorbitan monooleate, and thé like;
polyethylene glycol fatty acid esters such as
polyoxyethylene(10) monostearate, polyoxyethylene(10)
monolaurate, and the like; polyoxyethylene alkyi ethers such

as polyoxyethylene(9) lauryl ether, polyoxyethylene(23)



-cqnpohent (10) was added,.and the m Xture was stirred.until .the mxture
becdnme honbgenous to obtain an antiinflammatory cream preparation

cont.ai ni ng ni mesul i de. - 14 -

Exanmple 5 Conponent % by - wei ght
(1Y N onesulide (Particle D aneter: 0.5 to 10 [err]m 3 (2)

Car boxyvi nyl.eRQhy@Rher, and the like; polyoxyethyléné3alkyDlbherdyl opyl
Adi pat e 5 (4) | sopropyl Myristate

10 ethers such as polyoxyethylene(10) nonylphenyl ether,

polyoxyethylene(10) octylphenyl ether, and the like; and
polyoxyethylene hydrogenated castor oil such as -
polyoxyethylene(10) hydrogenated castor oil,
polyoxyethylene(60) hydrogenated castor oil, and the like.
These surface active agents may be used alone or as a
mixture Qf two or more and mixed in an amount of from 0.5 to

7% by weight, preferably, from 1 to 5% by weight.

-~

~ Examples of the basic substance include inorganic or
organic bases such as potassium hydroxide, sodium hydroxide,
triethanolamine, diisopropanclamine, monoethanolamiﬁe,.énd
the like, and organic bases are preferable from the |
viewpoint of the transdermal absorption. These basic
substance may be mixed in an amount of from 0.01 to 5% by
weight, preferably from 0.1 to 2% by weight.

* In addition, in order to enhance the transdermal
{) . absorption of nimesulide, the absorption enhancer may be

mixed in the above-described pharmaceutical.preparation
depending on the ﬁype of the pharmaceutical prescription.
Examples of the absorption enhancer includg organic bases,
crotamiton, middle-length fatty acid esters, l-menthol,
benzyl alcohol, and the like. The organic base facilitates
the release of nimesulide from the base'since it makes

nimesulide water-soluble by forming a salt with nimesulide.



(5) 1-Ment hol L o2(6) -
Pol-yoxyet hyl ene(20) sor bi t an Monost ear at e . 5 (7) Met hyl par aben

0.1 «(8) Pr opyl par aben 0.1 (9)
Di i sopropanol am ne : 0.5 (10) Purified Water
73.3 100.0

The conponerteaniiRes (of) thebprgéfilc base (iciwmde dislsogptropanohemineg at
75[err]C. A solution which had been separately prepared by dissolving the

conponent ( pedlumirsit t3Q¥thbnbhamigeppamndni-(20) at 75[err] C was added,
and the mxture was stirred to effect enulsification. The conponent (2)

was  gr adual hydesheastail ) 29rebl L E€inag she Aiksspropmm latdneughly1-gpirred.
Then, the conponent (1) was gradually added and dispersed by stirring.

Then, a sol Ul Po Wil 1haR~2880a: RE CRAE CEnEYmEk & Sirteficiarhae cepmonent (9)
in the remaining “conponent (10) was added, and the m xture was stirred
unti | absorption enhancer is mixed in an amount of from 0.1 to 20%
by weight, preferably from 0.2 to 10% by weight, alone or as
a mixture of two or more.

The above-described basic substanée and the organic
base as an absorption enhancer act also as a pH controlling
agent of the preparation. That is, when pH of the
pharmaceutical preparation is too low (e.g., 3 or less), the
high acidity makes skin irritation strong. When pﬁ is too"
high (e.g., 9 or more), the transdermal absorbabilify oflthe
medical agent is reduced, skin irritation becomes strong,

- and the pharmaceutical preparation colors yellow.
Accordingly, the pH of the pharmaceutical preparation is
controlled preferably in the range of from 4 to 8 by the

amount of the above—déscribed basic substance or the

~—

)

absorption enhanﬁer to be mixed.

In addition to the above-described components;
animal oils and fats, waxes, hydrocarbons._antiseptics,
wetting agents, and the like may be added and mixed.
Examples of the animal oil and fat include beef tallow, pork
tallow, horse oil, and the like. Examples of the wax

include microcrystalline wax, montan wax, bees wax, and the

- 10 ~



- the m xture became honngenOds to obtain an antiinfléhnatory Cpean{,

preparati on containi ng ninesul-ide. Exanpl e 6 "Component -
% by weight (1) Ni nesulide (Particle Dianeter: 0.5 to 10 [err]m . 0.5
(2) Stearic Acid - 5 (3) Di i sopr opyl
Adi‘pat e L 3 (4 Cet anol )

5 (5) M ddike} erfgrammias piadhe Wﬁﬁ?%{-}%%emclude paraffipg)

Pol yoxyet hyl ene(23) Cetyl Ether 3 (7). Sor bi t an
Monost ear at eeresine, and the like. Exampleggf the angiseptie Gpglusde

5 (9) Di i sopr opanol ani ne 1 (10) Sodium

Benzoate  methylparaben, propylparaben, butylpiziben,Pandftbd Vikes
oo Examples of the wetting agent include polyhydric alcohols
such as glycerol, 1,3-butylene glycol, propylene glycol,
dipropylene glycol, and the like. These additives may be
the mixed in amounts generally employed for cream and
cintment preparations.
Examples

The present invention is illustrated in greater

t~)

detail with reference to the following Examples.

Example 1
Compornent. - % by'weight
(1) Nimesulide (Particle Diameter: 5 to 20 um) 3
(2) Carboxyvinyl Polymer 1l
(3) Diisopropyl Sebacate 5
(4) Isopropyl Myristate 10
{5) . Crotamiton ] 3
(6) . Polyoxyethylene(20)sorbitan Monostearate 5
(7) Methylparaben 0.1
N (8) Propylparaben 0.1
J {9) Diisopropanolamine - 0.5
(10) Purified Water 72.3
100.0

The components (3}, (4), (5}, (6), and (8) were melted
by heating at 75°C. A solution which had been separately
prepared by dissolving the component (7) in about 90% of the

component (10) at 75°C was added, and the mixture was

- 11 =~



-100.0° The conponents (2), (3), (4), (5), (6), and (7)~xere nelted
by.-Heating at 75[err]C. A solution which had been separately:pfepared by

di ssol ving the conponents (8), (9), and (10) in the conponent. (11) "at '
75[err] C was added, and the mxture was stirred to effect enulsification.
The: conponent (1) was gradually added at 50C or | ower, and the m xture

was stirredsuiirired ke BEfbUE CeESE JayiRGENOThe! ofBbaAkAt A(R) was
antiinflammatory cream preparation containing ninmesulide.
gradually added at 50°C and the mixture was thoroughly
stirred. Then, the component (1) was gradually added and
dispersed by stirring. Then, a solution which had been
prepared by dissolving the component (9) in the remaining
component {10) was added, and the mixture was stirred until

the mixture became homogenous to obtain an antiinflammatory

cream preparation containing nimesulide.

-~ Example 2
- Cbmponent _ ' % by weight
(1) Nimesulide (Particle Diameter: 20 to 40 pm) 3
(2) Carboxyvinyl Polymer 1
{3) Diisopropyl Sebacate - 5
(4) Isopropyl Myristate ? 10
(5) Crotamiton 3
{6) Polyoxyethylene (20)sorbitan Monostearate 5
(7) . Methylparaben 0.1
(8) Propylparaben - 0.1
(9) Diisopropanolamine . 0.5
(10) Purified Water 72.3
_ -100.0
0

The components (3}, €4). (5), (6), and (8) we?é melted
by heaﬁing at 75°C. A solution which had been separately |
prepared by dissolving the component (7) in about 90% of the
component (10) at 75°C was added, and the mixture was
stirred to effect emulsification. The component (2) was
gradually added at 50°C and the mixture was thoroughly

stirred. Then, the component (1) was gradually added and

- 12 -



- 16 i Exanpl e 7 " Conponent TE A
o by wei ght . Ninesulide (Particle Dianeter: to err]ny
%by weight (1) . Nimesulide (Particle Di 0.5 to 10 feril*

(2) . Crotamton : 3 (3) D|ethyl
Sebacat e 5 (4) M crocryst al I'i ne Wax
10 (5) M ddl e- 1 engt h Fatty Acid Triglyceride 7 (6) Propyl ene

4 (8) Di i sopropanol &
Di propyl ene glycols py dissolving the component (9)7 in the remaining

G ycol Fattyy é?éf'sgét st::.rr:.ng T’hen.loa(gélunww}ﬁﬂchp\h%aggl(esz)l

component (10) was added, and the mixture was stirred until
the mixture became homogenous to obtain an antiinflammatory

cream preparation containing nimesulide.

Example 3 '
. Component % by weight
(1) Nimesulide (Particle Diameter: 5 to 20 um) 3
(2) Carboxyvinyl Polymer 1
: (3) Diethyl Sebacate 5
(4) Middle-length Fatty Acid Triglyceride 8
{5) Crotamiton 3
(6) Polyoxyethylene(20) sorbitan Monostearate 5
A7) Methylparaben 0.1
(8) Propylparaben _ 0.1
(9) 1-(2-Hydroxyethyl)pyrrolidine 0.5
(10) Purified Water 74.3
100.0
The components (3), (4), (5), (6), and (8) were melted
by heét:ing at 75°C. A solution which had been separately .
— _
A2 ' prepared by dissolving the component (7) in_about 90% of the

component (10) at'.".75°c was added, and the mixture was
stirred to effect Iemuls’ification. The component (2) was
gradually added at 50°C and the mixture was thoroughly
stirred. Then, the c;:omponent (1) was gradually added and
dispersed by stirring. Then, a solution which had been
prepared by dissol\}ing the component (9) in the remaining

component (10) was-added, and the mixture was stirred until

- 13 -



. (10) * Propyl ene dycol Monostearate 7 (11) Whité,
Pet.rol at um ~ © 43.8 o TR e
100.0 The conponents (2), (3), (4), (5), (6), (7), (8), (9, (10),
and (11) were nelted by heating at 80[err]C. The conponent (1) was
gradual | y added at 50[err]C and dispersed by stirring tqQ obtain an
anti i nf | amreher pinturethecame fomegesquscbat aptainy an Aaddinddammatory

cream preparation containing nimesulide.

Example 4
Component ' % by weight
(1) Nimesulide (Particle Diameter: 5 to 20 um) 5
(2) Carboxyvinyl Polymer 1
(3) Diethyl Sebacate 5
(4) Middle-length Fatty Acid Triglyceride 8
(5) Crotamiton 3
(6) Polyoxyethylene (20) sorbitan Monostearate 5
' (7) Methylparaben 0.1
P (8) Propylparaben 0.1.
A (%) 1-(2-Hydroxyethyl)pyrrolidine 0.5
{(10) Purified Water 72.3
'100.0 .

The components (3), (4), (5), (6), and (8) were melted
by heating at 75°C. A solution which had been separately
prepared by dissolving the component (7) in about 90% of the
component (10) at 75°C was added, ‘and the mixture was .
stirred to effect emulsification. The component (2) was
gradually added at 50°C and the mixture was thoroughly |
stirred. 'rﬁen, the component (1) was gradually.' added.and,
dispersed by étirring. ;rhen. a solution which had been
prepared by dissol(ring the component (9) in the remaining
component (10.) was added, and the mixture Qas stirred until
the mixture became homogenous to obtain an antiinflammatory

cream preparation containing nimesulide.

- 14 -



.17 - Exanple (A di spersed-type cream preparatlon i'n which _.the
act-i've ingredient has the particle diameter of 76 to 180 [err]rr)

Conponent % by weight (1) N mesul i de
(Particle Dianeter: 75 to 180 [err]m 3 (2) Car boxyvi nyl Pol yner
I (3) | sopropyl Myristate 15 (4)
Pol yoxyet hytgg%gg)@r bi tan Monost earate 5
Component $ by weight
(1) Nimesulide (Particle Diameter: 0.5 to 10 um) 3
(2) Carboxyvinyl Polymer 1
(3) Diisopropyl Adipate 5
(4) Isopropyl Myristate 10
(5) l-Menthol 2
(6) Polyoxyethylene (20) sorbitan Monostearate 5
(7) Methylparaben 0.1
(8) Propylparaben 0.1
(9) Diisopropanolamine 0.5
(10) Purified Water 73.3
~ 100.0
The components (3), (4), (S), (6), and (8) were melted
by heat'irig at 75°C. A éolution which had been separately
. prepared by .dissolving' the component (7) in about 90% of the
component (10) at 75°C was added, and the mixture was
stirred to effect emulsification. The component (2) was
gradually added at 50°C and the mixture was thoroughly
stirred. Then, the component (1) was gradually added and
D dispersed by stirring. Then, a solution which had been

prepared by dissolving the component (9) in the remaining
component (10) was added, and the mixture was stirred until
the mixture became homogenous to obtain an antiinflammatory

cream preparation containing nimesulide.

- 15 =



- (5)  Methyl paraben ' - B 0.1 (6)

Pr.opyl par aben ' . 0.1 (7) Propyiene Clycol
3 (8)- Diethanol am ne ; , 0.5 (9) Purified
Wat er 72.3

100.0 The conponents (3), (4), and (6) were nelted by heating at

75[err] C AE?Qh$tE°@ whi ch had been separately prepared by dissolving the
conmponent (6 ané (7) in about 90% of the conponent (9) at 75C was added,
and the m xture 3&@1 ed to effect emulsification. The gqﬁp (2)
was gradually ad err]C and the m xture was thorough stlrred
Then, the conponent (1) was gradual |y added and dispersed by stlrrlng
Then, a sol utlilon Wimssulddebd@artpeltpPiananerdi 381 Erngot Wa) compdbr®nt (8)
in the remai(2jng sr@Ezdredkcidd) was added, and the m xture was s§irred

unti | (3) Diisopropyl Adipate 3
(4) Cetanol 5
{S) Middle-~length Fatty Acid Triglyceride 7
{6) Polyoxyethylene(23) Cetyl Ether 3
(7) Sorbitan Monostearate 1
(8) 1,3-Butylene Glycol 5
(9) Diisopropanolamine 1
(10) Sodium Benzoate 0.1
(11) Purified Water 69.4
: 100.0
The components (2}, (3), (4), (5), (6). énd (7) were
melted by heating at 75°C. A solution which had been
separately prepared by dissolving the components (8), (3),
and (IO)\in the component (11} at 75°C was added, and the
mixture was stirred to effect emulsification. The component
(1) was gradually added at 50°C or lower, and the mixture
E) was stirred until the mixture became homogenous ﬁo obﬁain an

antiinflammatory cream preparation containing nimesulide.
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. the mixture became hormgenous to obtain an antiinfl arrmatory cream
preparation containing ninesulide. :
- Ref erence Exanple (A cream preparation in which the acti ve

i_ngredi ent is dissolved) Component
% by weight (1) Ni mesul i de 3
Example 7
Component % by weight
(1) Nimesulide (Particle Diameter: 0.5 to 10 pm) 3
(2) Crotamiton 3
{3) Diethyl Sebacate [
(4) Microcrystalline Wax 10
(S) Middle~length Fatty Acid Triglyceride 7
(6) Propylene Glycol Fatty Acid Ester 10
(7) Behenyl Alcohol 4
(8) Diisopropanolamine 0.2
{9) Dipropylene glycol 7
(10) Propylene Glycol Monostearate 7
(11) White Petrolatum 43.8
e

e 100.0

The components (2), (3), (4), (5), (6), (7), (8), (9),
(10), and (11l) were melted by heati.ng at 80°C. The o
component (1) was gradually added at 50°C and dispersed by
stirring to obtain an antiinflammatory ointment preparation

containing nimesulide.
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(2) ° Carboxyuvi nyI Pol yner | 1. (3) ' Isopropyl

My st at e ' 15 (4) PoI yoxyet hyl ene( 20) sor bi tan
Monost ear at e 5 (5) I\/Et hyl par aben

0.1 (6) Pr opyl par aben 0.1 (7)

"1,"3-But yl ene d ycol 3 (8) Di et hanol ani ne

6 (9) Purgxzngl M@ €A dispersed-type cream preparation ifi6wBich the

100.0 The conponents (3), (4), and (6) were nelted by heating at

75C. A sol %%%emgr%e@gnlaeﬁgssggg }%{éi’cﬁ 1P ERAH L% edESeb Vidw (inie

conponent s I'n about e conmponent (9) at 75[err]C was
added, and the m xture was stirred to effect enulsification. The conponent
(2) was gradual | gomsistemhtat 50[err] C and the nixture was thopyuegight
stirred to dissolve the corrponent (2). Then, the conponent (1) was

gradually a&c&ed alleESlﬁlde y(P'Str't:rlr'::'lggDil\lﬂgger‘:le 75 to 180 um) 3
(2) Carboxyvinyl Polymer 1
(3) Isopropyl Myristate 15
(4) Polyoxyethylene(20)sorbitan Monostearate 5
(5) Methylparaben 0.1
(6) Propylparaben 0.1
(7) Propylene Glycol 3
(8) Diethanolamine 0.5
—- (9) Purified Water 72.3
100.0 . .
The components (3), (4), and (6) were melted by
- heating at 75°é. A solution which had been separately
prepared by dissolving the component (6) and (7) in about
90% of the component (9) at 75°C was added, and the mixture
was stirred to effect emulsification. The component (2) was
gradually added at 50°C and the mixture was thoroughly
_ stirred. Then, the component (1) was gradually added énd'
) .
—

. dispersed by stirring. Then, a solution which had been
prepared by dissolving the comporent (8) in the remaini;'xg
component (9) was added, and the mixture was stirred until
the mixture became homogenous to obt.ain an' antiinflammatory

cream preparation containing nimesulide.
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- sol ution which had been prepared by dissolving the component (8) in the.

r erdi ni ng conponent (9) was added, and the mixture was stirred until the-
m xt.ure became honpbgenous to obtain an antiinflanmmtory cream preparation
contai ning ninesulide. - 19 - Test
Exanpl e 1: Suppression test of carrageenin-induced rat foot edema

The antiinf|gupetdide asdampley(2lcrdat preparapiopamiwiith ¢thebsatnies 1, 2,
5, 7, and 8 and Reference '

ingredient is dissolwved)

Component % by weight
(1) Nimesulide 3
(2) Carboxyvinyl Polymer 1
(3) Isopropyl Myristate | 15
(4) Polyoxyethylene (20) sorbitan Monostearate 5
(5) Methylparaben 0.1
(6) Propylparaben 0.1
(7) 1,3-Butylene Glycol : 3
- (8) Diethanolamine 6
A (9) Purified Water 66.8
. 100.0
The cdmponents (3), (4), and (6) were melted by
heating at 75°C. A solution which had been separately
prepared by dissolving the components (5) and (7) in about
90% of the component (9) at 75°C was added, and the mixture
was stirred to effect emulsification. The component (2) was
gradually added at 50°C and the mixture was thoroughly

stirred to dissolve the component-(2). Then, the component
(1) was gradually added and mixed by stirring. Then, a
solution which had been prepared by dissolving the component
(8) in the remaining component (9) was added, and the
mixture was stirred until the mixture became homogenous to
obtain an antiinflammatory cream preparation containing

nimesulide.
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Exanple as well as a commercially avai | abl e |ndonethaC|n- cantalnlng cr eam
pr.eparation were exami ned based on the suppression of carragéenin-induced
rat, foot edema. Test Met hod The test substance was applied on a
right foot sole of nale Wster rats each weighing 132 to 150 g, and the
Ti-rght foot sole was fixed by covering with wapping film Wen the drug
was appl i edesthgxanpliel 1evasuppaekssch iddt afpkasrageeninkindundd eaznd put
into an individual cage in order to avoid oral ingestion of the drug.

After 4 hoygsotf egemhhe application of the drug, the drug was conpletely
renoved w th absorbent cotton containing slightly warm water.

Imedi ately, a physi QrRQiicH]1 sk BeyCasE iy b £l YheC 2ireageeni n (0 1 n) was
subcut aneously injected at foot

preparations of Examples 1, 2, 5, 7, and 8 and Reference
Example as well as a commercially available indomethacin-
containing cream preparation were examined based on the
suppression of carrageenin-induced rat foot edema.

Test Method

The test substance was applied on a right foot sole of

()

male Wister rats each weighing 132 to 150 g, and the right

foot sole was fixed by covering with wrapping film. When

the drug was applied, the animal was shackled with é plastic | 4
neck shackle and put into an individual cage in order to

avoid oral ingestion of the drué. After 4 hours from the
_application of the drug, the drug was completely removed

with absorbent cotton containing slightly warm water.

Immediately, a physiological saline containing 1%

carrageenin (0.1 ml) was subcutaneously injected at foot

-

sole. After 3 hburs, the foot volume was measured,'and the
edematization ratio was calculated based on the foot volume
before injection of prophlogistic substance. The test

results are shown in Table 1. ,
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- sole.” After 3 hours, the foot volune was measur ed, “and the ‘edemati Zati.on -
rati-o was cal cul ated based on the foot volune before injection of '
prophl ogi stic substance. The test results are shown in Table 1

-. 20 - ~ Table 1
Table 1

Sample : Number of | Edematization ratio
{ggm;g>:§:z?d amount : animals (%) (after 3 hours)
Control ' 8 77.6
Cream preparation of
Example 1 8 38.9
Cream preparation of .
Example 2 8 35.1
Cream preparation of
Example 5 8 45.6
Cream preparation of 8 50.6

~ Example 7 : :

~ Cream preparation of 8 64.6

‘| Example 8 ’

Cream preparation of 8 §3.1
Reference Example *
Commercially available
indomethacin cream 8 68.6
preparation

From the results in Table 1, it is clear that the
pharmaceutical preparations of Examples 1, 2, 5, 7, and 8
showed superior antiinflammatory effect in comparison with
the commercially available indomethacin cream preparation, :
which is equal or higher even in comparison with the cream
preparation of Reference Example containing nimesulide in a
dissolved state. '

Test Example 2: Coloring test

The cream preparétions of.the present invention and
the cream preparation of the Reference Example were prepared
and spread on a cotton cloth, and the degree of coloring was

observed. The test results are shown in Table 2.
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. Sanpl e Nunber of Edenatlzatlon ratio (adn1n|stered

anpunt : ani mal s (% (after 3 hours) Control 8.

77.6 Cream preparation of 8 38.9 Exanple 1 Cream

preparation of 8 _ 35.1 Exanple 2

8 - 35.1 Cream preparation of 8 45. 6

Exanpl e 5 Cream preparation of Tabl8 2 50.6 Exanple 7

Cream preparati on of 8 64. 6 Exanple 8

64.6 Cream preparation of 8 53. 1 Reference Exanpl e

Commerci al Iy avai l abl e i ndonmet haghg~g4£3Be at the 68. 6

preparati on| Sample Fromthe reSJﬁggeléf:gygdargtlbh |§CQ4Q%%n§tﬁﬁ clpgh

phar naceut i pat—pt-eparattens—ot anptes—t—2> —ﬁwﬁkik—shﬁmed—suﬁerreﬁ

ant i i nf | amTEEDE9M PTERATALLTo Ml | SLHIM 1 YSIIOWEERIE Ci Bhd st MeidcARE n

i ndonet haci hEXa®RK® pt epar at i on. white cream g
Cream preparation of | Slightly yellowish .
Example 2 white cream Almost no coloring

Cream preparation of

Reference Example Yellow cream Colored yellow

As is clear from Table 2, the cloth was colored in

the case of the cream preparation of Reference Example

)

containing nimesulide in a dissolved state but the cream
preparations of Examples 1 and 2 according to the present
invention showed almost no coloring.
Effect of the Invention

The antiinflammatory agent for external use of the
present invention in which nimesulide is mixed in a
dispersed state has pharmacological effects equal to or
higher than those of the dissolved-type preparation, has no

skin irritation, is safe, and does not soil the skin and

)

clothes since it is not colored. Accordingly, the pfesent
invention is extremely useful as an agent in the fiéld of
dermatology for treating eczema, dermatitis, and the like,
and as an aptiinflammatory'external preparation in the field
of orthosié for treating chronic articular rheumatisnm,
osteocarthritis, shoulder joint periarthritis,

peritendinitis, myalgia, and tumentia and pain after injury.
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-which is equal or higher even in comparison with the cream preparation of

Ref.er ence
Exanpl e 2

HUAIBRAREAT ™ 72 o seoe e

i nvention ahd ¢ the Bream’preparation of the Refer _ 5%_ p

and ‘'spread on a cotton cloth, and the degree of ¢

test results are shown in Table 2. CLAIMS 21 -

1. Aan antiinflammatory ageht for external use
comprising nimesulide as an active ingredient and a base
component, wherein said nimesulide is mixed in a dispersed
state in said base component.

2. The antiinflammatory agent for external use as
claimed in claim 1, wherein nimesulide is mixed in an amount
of from 0.1 to 5% by weight.

3. The antiinflammatory agent for external use as

claimed in claim 1, which has pH of from 4 to 8.

4. The antiinflammatory agent for external use as
claimed in claim 1, wherein said base component comprises a
hydrophilic_polymer, a white petrolatum, an oily substance,
a nonionic surface active agent, water, a basic substance
and/dr an absorption enhancer.

5. The antiinflammatory agent for external use as’
claimed in claim 4, wherein said absorption enhancer is an
organic base, crotamiton, a middle-length fatty acid ester,
l-menthol, and/or benzyl alcohol.

6. The antiinflammatory agent for external use as
claimed in claim 5, wherein said organic base is
diisopropanclamine, meglumine, triethanolamine, and/or 1;(2—
hydroxyethyl)pyrrolidine.

7. The antiinflammatory agent for external use as
claimed in any of claims 1 to 6, Qherein the dosage form is
a cream preparation.

8. The antiinflammatory agent for external use as

N - 23 -
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pear ance ‘at the Sanpl e

;Ielnfm(/)vr sﬁmﬁmm mu“mmlll "o of Cl Ot\r/]\hl teCrgf egﬁls SREST Mﬁﬁ@ENntPl Icglhf)lr?/ng

Cream prepdrafion of *sli'ght 1y yel | owi sh st BEEH46EBr i ng i Exanpl e 2
whit'e cream Cream preparation of Reference Exanple YET'l ow cream

Col or ed yellggg imed in c¥aim 9 Cbﬁ§£$§ﬁ0ﬂ1ﬂ5§ﬁfiéé Eﬁ%mpbﬁbﬂnﬂﬁéfcg|9red in

the case of crean1preparat|on of Reference Exanple containing
ni mesulide ip Sf%yﬁixé&%t Rikel $HeaCHEPM Ny r¥aal baBe ebmB¥2sbhes 1
0

and 2 accordlng t he present 1 nvention showed al nost no col oring.

Effect of thg hpdesbhOlic polymelN€naghi améhetTed ofnomagent tboBsexyer nal use
of the present invention in.-which ninmesulide is mxed in a

weight, an oily substance in an amount of from 2 to 20% by

weight, a nonionic surface active agent in an amount of from
0.5 to 7% by weight, a basic-substance in an amount of from
0.01 to 5% by weight, and water in an amount of from 50 to
90% by weight. '

9. The antiinflammatory agent for external use as

claimed in any of claims 1 to 7, wherein the dosage form is

)

an ointment preparation.

10. The antiinflammatory agent for extérnal use as
claimed in claim 9, wherein nimesulide in an amount of 0.1
to 5% by weight is mixed in a petrolatum ointment base
component comprising a white petrolatum in an amount of from

- 35 to 80% by weight, an oily substance in an amount of from
2 to 20% by weight, and a nonionic surface active agent in
an amount of from 0.5 to 7% by weight.

11. A process for producing an antiinflammatory agent

O

for external use, which comprises gradually adding
nimesulide as an active ingredient in a form of fine
particles into a base component, and dispersing nimesulide
by stirring.
12. The process as claimed in claim 11, wherein an oil
component melted by heating is used as the base component.
13. The process as claimed in claim 11, wherein

~an oil phase of heat-melted oil components and an agqueous

This Sheet Has Been T
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dlsperiﬂﬂu w nacologlcal effects equaLﬁLgﬂgL__hlgher than fhose
of« the ﬂ ﬂul mﬂt eparation, has no’y DN ﬂs safe, anhd
does. not* séi | Lthe skimand clothes since |tTHIS SHEt EY red. \ Accor di ngly,
the present invention is extrenely useful - - field of
derhatology for treating eczema, dermatitis; the like, and .as an

ant |1 nf | aMTgiise O GHIch RaRBRL61 QL4 oddiforddrils natk BebHORkSsbRYed

treatlng chronic articular rheumatism osteoarthritis, shoulder jorInt

periarthritisre niseld %lﬂldlsitlﬁrting”dﬁcﬁgh@ed adld:atsmwnaﬁd pain after
i njury.

14. The process as clalmed in any of claims 11 to 13,

wherein nimesulide having a mean particle diameter of from

0.01 to 75 um is used as the nimesulide in a form of fine

particles.

)

<

- 25 -
This Sheet Has Been Replaced

LT




CLA'MS 1. An antiinflammatory pharnaceutical preparation for external
use-cconprising ninmesulide in the formof fine particles dispersed in a base
coffponent whi ch conprises an oily substance, a nonionic surface active
agent, a basic substance and water. 2. The antiinflammatory
pharmaceuti cal preparation for external use as clained in Caim1,
wherei n ni nresB8TRICT S m xed in an amount of fromO0.1 to 5% by wei ght. 3.
The antiinflamratory pharmaceutical preparation for external use as
clained in Cai mlanraftbimilamvateryhageatpfoofettermal tusel. contdainihg
antiinflammuatory pharnmaceutical preparation for external use as clained in
any precedi mimgsulndeexeithes activestngoedbenntdisgerisednahl ghecbase ses a
hydrophilic polyner, a white petrol atum and/ or an absorpti on enhancer.
component and being well absorbable, safe and discoloration-

free.

oy
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'5: + The antiinflammtory pharnaceutical preparat
claimed in Cdaim4 wherein said absorption enhanc
crotamton, a mddle-length fatty acid ester, 1-ng

TREPLACHM

Z‘m‘l‘h

al cohol . 6. The antiinflamuatory pharnaceutic
external use as clained in daimb5 wherein said

di i sopr opaagkaFLrRegoMRehy Mt AE, Pkbb§ER§n0|a”‘ne
(2- hydr oxyethyl ) pyrrol1drne. . _The antiinfla

nt hol , and/ or HQern

pr‘i@&EEtm& f g

ani ¢ base is

nd/or 1-

tory pharmaceut i

use as
ase,

zyl
r

cal

preparation for external use as claimed in any of Clainms 1 to 6 wherein

the dosage fop® i @2esOhB8MJN epatahk@Pe studies taking the above-

23

described disadvantages of nimesulide as an external
preparation into consideration, the present inventors found
that the above-described disadvantages are all solved when
nimesulide is mixed in a dispersed state in a base component,
and completed the present invention. That is, when
nimesulide is mixed in a dispersed state in a base component,
it surprisingly shows pharmacological effects equal to or
higher than those of the pharmaceutical preparation in which
nimesulide is mixed in a dissolved form. In addition, the
amount of a solubilizing agent can be reduced and therefore
the skin safety is improved. Furthermore, it is proved that
the coloring of the pharmaceutical preparation does not
occur, which is different from the completely dissolved-type
pharmaceutical preparation. That is, all the above-described
problems as the external preparation can be solved.

In particular, the object of the present invention is
achieved by providing an 'antiinflammatory' pharmaceutical
preparation for external use comprising nimesulide in the
form of fine particles dispersed in a base component which
comprises an oily substance, a nonionic surface active agent,
a basic substance and water. More particularly, 0.1 to 5% by
weight of nimesulide as an active ingredient in a form of
fine particles is dispersed and
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2.
external use as claimed in Claim 1,

The antiinflammatory pharmaceutical preparation for
wherein nimesulide is
mixed in an amount of from 0.1 to S% by weight.

3.
external use as claimed in Claim 1 or Claim 2 which has a pH
of from 4 to 8.

The antiinflammatory pharmaceutical preparation for

4,
external use as claimed in any preceding claim wherein said

The antiinflammatory pharmaceutical preparation for

base component additionally comprises a hydrophilic polymer,
a white petrolatum and/or an absorption enhancer.

5.
external use as claimed in Claim 4 wherein said absorption
a middle-length
fatty acid ester, l-menthol, and/or benzyl alcohol.

The antiinflammatory pharmaceutical preparation for

enhancer is an organic base, crotamiton,

6.
external use as claimed in Claim 5 wherein said organic base

The antiinflammatory pharmaceutical preparation for

is diisobropanolamine, meglumine, triethanolamine, and/or 1-
(2-hydroxyethyl) pyrrolidine.

7.
external use as claimed in any of Claims 1 to 6 wherein the

The antiinflammatory pharmaceutical preparation for

dosage form is a cream preparation.
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"11.* The antiinfla cal prepardtijo d I h any
precedi ng cl ai m whe Hﬂ'“ﬂﬂgiﬂﬂ@ ll! e has a ar %%@3 efer of from
0.01 to 75[err]m produci ng & ﬁ“*"“f|9”“?t3ry agent

an active

for external use, which conprises gradually adding ninmesulide as
ingredient in a formof fine particles into a Dase Tonporent—whi-

conpriseg.an ghky aubﬁﬂﬁmammataeyl Oplhé}rrﬁakﬁéw&aﬂc't [p‘\t%p%ﬁ%lttl,orﬁ lf@ay c

subst ance and and di,sper
process ¥t EFQWﬁe

ch

ehde SuRRsed N8 2iTSin Sher¥ithoihratlidersn a8 by

heati ng. amount of 0.1 to 5% by weight 24 mixed in a gel-like cream

base comprising a hydrophilic polymer in an amount of from
0.2 to 3% by weight, an ocily substance in an amount of from
2 to 20% by weight, a nonionic surface active agent in an
amount of from 0.5 to 7% by weight, a basic substance in an
amount of from 0.01 to 5% by weight, and water in an amount
of from 50 to 90% by weight.

9. The antiinflammatory agent for external use as claimed
in any one of Claims 1 to 7 wherein the dosage form is an
ointment preparation.

10. The antiinflammatory agent for external use as claimed
in Claim 9 wherein nimesulide in an amount of 0.1 to 5% by
weight is mixed in a petrolatum ointment base component
comprising a white petrolatum in an amount of from 35 to 80%
by weight, an oily substance in an amount of from 2 to 20% by
weight, and a nonionic surface active agent in an amount of
from 0.5 to 7% by weight.

11. The antiinflammatory pharmaceutical preparation as
claimed in any preceding

claim wherein the nimesulide has a mean particle diameter of
from 0.01 to 75um.

12. A process for producing an antiinflammatory agent for
external use, which comprises gradually adding nimesulide as
an active ingredient in a form of fine particles into a base
component which comprises an oily substance, a nonionic
surface active agent, a basic substance and water and
dispersing nimesulide by stirring.

13. The process as claimed in Claim 12 wherein the oily
substance is melted by heating.
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" '14: The process as cl ai med inlﬁhaeﬂglz wherein an oil phase of heat-nelted
S

oil conponents and ﬁl‘lﬂﬂm H‘ I n which water-sol ubl e conponents have
been di ssol ved are 15. The process as clainmed in any

one of Clainms 12 to 14 Wherein nimesulide having a nean particle dianeter
of fromO0.01 to 75[err]mis used as the ninmesulide in a formof fine
particles4. The process as claimed in Claim 12 wherein an oil phase

of heat-melted oil components and an aqueous phase in which
water-soluble components have been dissolved are mixed by

stirring.

15. The process as claimed in any one of Claims 12 to 14
wherein nimesulide having a mean particle diameter of from
0.01 to 75um is used as the nimesulide in a form of fine

particles.
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