e3eQ] ORRS 19 August 2002 TN G836 DESCRI PTI ON
PFMRMACEUT%W!‘“W‘“W{I ON FOR APPLI CATI ON TO MUCOSA Techni d8IAugust 0GR The
present inven Qﬁgﬁlates to a pharmaceutical conposition for appnN-@gaisigon
to the nmucosa t0 Deé used in drug therapy-conprising a water-insol uble
and/ or waterl ow sol ubl e substance, a nedi canent, and an aqueous nedi um and
havi ng an osnotic preéfure gf | ess than 290 10 mOsm More specifically, the
presént invention rel "Y' a phar mreBBECREBLIOYnpositi on for application
to the mucosa conpris+ng-a ma;er-insoluble and/ or water-1|ow sol uble
substance, a negicanent, and an agueous medi um and haV|no an osnotic
pressure of |es M AT THRGS ROSETION HOR ARPL (N ALERY.Y
pharnaceutlcaITg@Hﬁggg&lpﬂgiﬁo/ appllcatlon to the mucosa, due to efficient
and high perneabllltx to the blgod at .the cosa The present |nvent|on
also relates to a 26 ﬁhBFﬁﬁEQGtFBXFnﬁbﬁﬁo§ PLRERSE &P ép%pﬁﬁg?1ﬁw

mucosa conpri scogpashetoat dbirc appihtastdnatoetheamacobsaMiioe bep acield aml ly,
the present in {i t .a.pha i gal Si
application togfﬁg gﬁgggg§i§gﬁhgéﬁlag gﬁ?%ﬁ%%ngﬁﬁggg enakﬁgeéf%%Fﬁr_
henostatic 25 hgwnSOénblehaubssasaperaomedueameamveﬁmdomﬂ aejugomgEceut i cal
composi ti ons fgeq2gR| | GA ABViAL BF BUABEECUNecke bl PaIERARHA Y S
retention at the nmucosa. Back gr plication to the micosa as a
met hod 310 dr ugMPRRBr apYekss SBééﬁfﬁ-ééééﬁlrzééeaﬁmgsl%’éf &Invﬁé’é:ﬁémofreh]@dﬁe@at i on
for such reasops aspﬁ$¥mhbeﬁ%ﬁﬁhhsc@hb@%&t&@ﬂ“ﬂ&ﬁ'dﬁ@ﬂiédﬂ%%nﬁ&kﬁ&ﬂﬁﬂ area

for diseases of |ocal areas such as nasal nmucosa, vagi na
35 nucosa, (2)mPFQSPnﬁQHP£ﬂ§l€ﬁTécwétPGrl§§§i§ﬁi§ é§é¥4ﬁ%¥{l?%mpected

as in the casesolualaasabstam)e ta mhelmamhtrruca@ﬁa amnci@emmmﬁadzmny to
t he rectal rnucos
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conpared to inf‘&gt PSXlngsaPeﬁ’ls@§g'ﬁ‘?:e8rﬁfsgﬁ ;f( F&gsﬁhﬁg n%’lhz s
intestind nucbhat asdsuperhbketoFch@ﬁampb@alpmﬂﬁnmmmmautmdalpreparat|ons

for applicati OlgﬁnBoTsE‘E EE‘:&%O%%H‘g‘bﬁai'c%%i@ﬁ 5cobet‘¥1’é 8L "ﬂd Vai | abl e

due to reason PR the case o rays for {1 eat rent |l ergic
rhinitis, and efi§icdensagod high @&ﬂm@&h&&;tﬁ QﬂuﬂhﬁﬂthQQﬂﬁt(iQﬁleV|ate
pai n. As phar npgedkiscal preparations for [ocal nmucus 10 di seases, Saunders
et al., (WD 92-14473), for exanple, provides a suspension preparation
contai ni ng Ti predan PreSeRy AnyenFien dspratAt@suti A preparation for
tr eat nergo of abh%ﬁ.‘ﬁlia@dtl’tllﬁ:latll TomNoxd.tilde] F P ELGI )t Prene descdsa

pharnaceutlcal %%%%%bp% e RS agent and a medicament. More

spec1fically, the present invention relates to a
pharmaceutical composition for application to the mucosa
in which a medicament has been mixed with a hemostatic

25 agent and that is superior over conventional
pharmaceutical compositions for application to the mucosa
due to high permeability and retention at the mucosa.

Background Art

30 Application to the mucosa as a method of drug
therapy has been recognized as a useful means of
medication for such reasons as (1) it permits direct
application to the affected area for diseases of local
areas such as nasal mucosa, oral mucosa, and vaginal

35 mucosa, (2) its immediate effects for systemic diseases
can be expected as in the case of a nasal spray to the
nasal mucosa and a suppository to the rectal mucosa, and
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15 an antihistam c drug, a steroid and water as the pharnmaceuti cal
'preparation for treatnent of allergic rhinitis. As the pharA8Asgust202
preparation for |ocal nmucus diseases, furthernore, Kimet al., (WO

98- 00178) provi des a suspension preparatlon havi ng a thixotropic 20
property as the pharnmaceutical preparatidn 2 or application to the nasal
mucosa. Suzuki et al. (Japanese Exam ned Patent Publication (Kokoku) No. 60
(1985) - 34925) 4Bgoipsowppds.catiost disnedsyelconpea relatoadeyeiatdlomnyr eEr at i on
for admini stratEaBek@nta BSahn C2Ul! UellAla2RRATILS (i 16lddi Gty SuPPly

of the drug at a concentration su ICI ent” to obtain era eut| C ect.
As the phar nacBUEPEA, Pnepahar ildke. foF0§y§ﬁ@mpied|§@@§@§03ﬂﬁmﬂaﬂ met hods

have been provige atrtaetloe@,heeeearpmlela%qw itQN the Hueds Ittaswfaltﬂéea&wcosa
Nagata et_30 a Japanese .Unexam ne o fitent PubI i cation (Kokai)

(1988) - 303931) Pefr Cé’ﬂ’ﬁ‘ﬁﬁFéa Ho@Evad & TERHOR fd it ¢ ﬁé‘%é:saaﬁe
cavity a grow bfh@emnes]pelag?swm ﬁ:&@h&ltne&htt ote al]Jl](ciu:I:lg(id‘ mdiasdlsllg &g
osnotic pressure ratio of 1 C _pressyre of 29Q ntxs or |ower as
35"% et hod fofSgngl ERasgh (R)anl e CRER SheHBRTEAF B gr onth
hor none- r el easiaddefvaetter peimough t he nasal mucosa to the bl ood circul ation.
Furt her nore, OChwaki I e exam ned
Pat ent Publication (‘% ﬁaﬁrnﬁg%%é: lé%%Q?ég%%?f %}nsgrf&ff g%adg_ §lrrglt"dr(;éd of

appl yi ngt@ o t hdisepsesl, Sawinders &6 @tli-on (MO I2crld 73 haviiary exemmsient i ¢

pressure ratiopebvide@ 2 €23 RNFANC pRie@aTats f B THgYHaAN &
of 2to 5 as a %ethod far enablln i ck absorptlon of secretln through the
nasal mucosa t &M6 BGdRcHrES &S %ﬁ@FHE*ﬁ%ﬁ adyRrEpPaatdion @¥arm Res.

Vol . 10, No. 9tre3tmehi76f h&&&)rgﬁm\ﬂhdmasmst PG nf EAPnEmg e 9he nasal

h 4 h t | et h
tas added ae. a8 i382dr BECYR i anenA R Sl bl R R AR S i A "
absor ptibh of anglaalrtulho@yiaaucoldnmyg—,stat mitleatd iy afral twarteithrasugihe he nasal
mucosa to bl Oogh%' gl%k’:le%tt'i%%'l ‘é‘?:ra’tl‘Mhe’io@e%% G Gal ic

preparations a iven to nicosa, I qui i ppl ng can occlir, or the
phar maceut i cal rbrl@pé—rlétl oRS é’-rl’@ mmwmle@n@qmm diate J(ﬁCétlhe

micus tissue du@ch® AiTeEREd,| FurtHaAWe i Ed AL 8t Gud &gl P Y
adequately transported or per ‘meated to the micosa tissue. Because 20 of

this, the tran®3GMidss é‘nsé’ﬁé’t‘ﬁj‘aﬁlé’naﬁ@rﬁar@ft‘d}%d‘%"rﬁrtg hEIRIE R0t be
ef fect ek when pysiperty adnmvhes ighairneit duviaiygh gdreslod cEdhe bl ood
circulation is HenmLt Fur t.her nor t ho Si n n
enhancer is yet %% r(T'Iegl r%'e%a |z%e r}I)eéla"’ltf’g:"e]' %‘Elgoa sor%tl onL!LenncgmagleraﬁJS %Eéﬁte
probl em of irr Bxamimgd PeterdaPuhidesdian (RekakbeNharfd  (HEH 1 -o24925)

adri ni strati on 1Al LRI TR ghitliddldfedhe micosa

ti ssue, an adequate anmpunt of th ﬁ cannot be retained at the tissue. In

addi tion, evenHFCRE HVbItaH cﬁd“Pét Lafkan e themap ks gaekty ghdkat i on
i nto t he2SUCOS perimee tife REE ATiRGRSplioF ithd Snlg angly desired to

d I h t I f I t to th
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mucosa to the bl oodAs ruhe gihaomeaafeeriddie mmpdeatiars tfor hey sterobsa.
Alternatively, disd 5l U)o HAE5dt8hdeL HAE R RV IBECE WA LR enhance

preparation
the absorption of drugs through the mucosa. Nagata et

30 al. (Japanese Unexamined Patent Publication (Kokai) No.
63 (1988)-303931), for example, provides a method of
applying to the nasal cavity a growth hormone-releasing
factor at the liquid form having an osmotic pressure
ratio of 1 (an osmotic pressure of 290 mOsm) or lower as

35 a method for enabling quick and efficient absorption of
the a growth hormone-releasing factor through the nasal
mucosa to the blood circulation. Furthermore, Ohwaki et



t 19 JAugust 2002 - 4 for application to the nucosa that enables the
‘transport to and retention in the nucosa tissue of an adequi® Augustif02of
the drug when applied to the mucosa. 5 Disclosure of the Invention Thus,
the first object of the present invention 3{ s to provide a pharnmaceuti cal
conposition for application to the nmucosa,” that has efficient and high
permeability through the nucosa to the bl ood when applied to the 10 nucosa.
The second objadet (JFapaness dnananinashtBagrents Rub kot ten a( iblkaihclat i ca

conposition f Gyl IS ol igh
perneability ?{:? ta(ﬂggr?ou)c_ols%haztn@ etentivi taay ﬂﬁ%&;a?rfug%é%% g%ngFéed to 15
the nucosa. AMEER] fasHtiw e RAUdtden Phatdeqretine poled fap seswpibet, t he

present inventgdesdigne fRuU dhat dd 5§ S(APHneLd b RESVIEE Sf 290-1450
phar maceut i cal qorepara ion for plication to the nmucosa that is sug}%rl or

{
over 20 tonveMd¥haldhq duirf 49 ivbR% e BRI | E9R enahbl g gBu L
perneabi l ity tdysmiptidie slicesardtid Rehddgld, t ey das 4l i dga atdr bYobhat
contains a water4r¥§ﬂuble quhﬁ{ wat er - 1.ow ,sol ubl e %ubﬁgance agd t hat has
0 n Y a
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an osnotic pressure
present inventiadn. 1h déftharfced 3sorItT.onl B3 a pirengides caghethed nofosa by

controlling t i r f J Lon,. i
di scl osed ign a ;gafygﬁ%d '?t ocpﬁt(il{%a%d rﬂlas e;‘%%%rﬁﬁ%@?ﬁgﬁi S%%glrlt%?/nAsvgzu
et al. tPharmviReh plxesyethyleqe B-lawplatygr Wa9zaddedvesedn t hese

phenonena are Y orPOss @thd it AIUPUS mOrdd %ﬁ@rﬁ’é‘ﬁﬂﬁ&“&ffb@ieﬁ@ not
contain a water-insol uble and/or water-|ow sol ubl e substance, and thereby

are essenti al I3PIRTREIINtOF AT Y HRGRAET SHIBpAR 81 RENfBFEPRe 35

present inventiltoudh Whe mddeel intdosd ato Blsoded Lr¢wset ubhe and/ or i)
wat er -1 ow sol ubl e bst ance i.s essl_gnti al Furth een shown in

: ernore, it _has b
Csada's i r 19 AUfHEYSoorien ® %ﬁeerﬁh?’ﬁ'éﬁc%‘bgb?%fiB’ﬁe?ﬁ’?aﬁbﬂnf‘har?at
nasal mlBosa ofivprovtd theer mosos®) ehisquidfdicipping dagheccuhgnot hehe
reparation h ' r ' [ re.o 90
IrorOsﬁ) orI I om?@%ﬁ?ﬁ%ﬁ%@%ﬁ%ﬁf&#ig? éﬁ?%@l%gﬁggégrg i%h as an
osnotic pressQutside cobhfthe (aghd i tigruesdie ©P 29BueEEh}ie8rYgreater, and
in Avazu's paterdatdiecabsiPtion Ofc IrpetdreYheifg! Qﬂdéﬁhﬁ@%i ng factor is

hi gher when the preparation has an ospotic lE)ressure of 1285 m than 174
nOsm These 10F QEEEDRT (PRIERAL AL glR sEE HRECPE2| E1RBECeasPOEBUERI nk of
t he pr]gasgnt irw&gﬁtim, tﬁn@é @ﬂxﬁ&;ﬁérerﬂﬂ?mda@@@@aﬂéi@moﬁﬂgaﬁﬂl Ssagoﬁnt?e
type o rug used.. Jn these aqueous_solutio reparations_the degree.o
enhancenent |t1!tsré S%Jr%?ﬁgo%arb?/o (L)&?ﬁ r%?f?‘ﬁge%s%$ c %?ggrgﬁ‘?eaflg‘lgf‘sgﬁglgl?g
about 3-fold cdmpeugil toatsporsotoniie phdoodceirceldtpoppisastonapteadd
therefore the #ledfgerfbrd0 {@e%ﬂééﬁ%@ 8t ﬁanEr%ﬁeQBsbP%ﬁﬂByoﬂnhﬁncer
surprising. The patent application by SaunderS (WO 92-14473) and Hel zner
(WO 97-01337) Hes¥et bk e oxealihzedppcause the absorption enhancer has

25 the problem of irritating the nasal mucosa. On the other
hand, when local administration is attempted through
retention of the drug in the mucosa tissue, an adequate
amount of the drug cannot be retained at the tissue. 1In
addition, even if the problem of retentivity has been

30 solved, permeation into the mucosa tissue is not
adequate.

Thus, it is strongly desired to develop a
pharmaceutical preparation for application to the mucosa,
that allows the transport of an adequate amount of the

35 drug through the mucosa to the blood circulation after
the application to the mucosa. Alternatively, it is
strongly desired to develop a pharmaceutical preparation



20 pharmaceutical preparations containing a water-insoluble and/or

'wat er - | ow sol ubl e substance. However, Saunders' patent appl 18Augyst 2602
92-11473) makes no description of osnot i ¢ pressure of pharnmaceuti cal
preparations in general, inits claim and nerely describes in the 25
specification that isotonicity is preferréd,~and ) Hel zner's patent
application nmakes no description of osnotic pressure of pharmaceuti cal
preparations ifdprgeppldlcatdith Ry alhe drfddeashdt) dlublgectiié catamspohat the
addition of an isotonicg agent i.s preferred,. Fron130¢%pese tents
therefore, oné<% s o, It &G uGHRS e %‘?‘?)tf‘?’ on at |ow
osnoti c presswmennt] tofi $heaurdmigsiwihgent Feppeficed tdathe hmaadsact of enhanci ng
drug absorption through the nmucosa is drastic when a water-insol uble or

wat er -1 ow sol ubl e substance is 35 coexistent. That is, although there are
reports $hat tHesodidsagte off [tdw dsmsitciqiy essure i s observed in sone aqueous
sol ution preparati @i ""Q:H?t,a\ﬁrfscﬁj Oject 19 AUt r 20k - u@veﬁw&ﬁlﬁs ngly,

that the effect can be ‘obser ved by a |ng a wat er-j nsol ubl e . wat er -1 ow
sol ubl e subst &tPTAVE G SRR GRY RIPRARE orPR h%ozfy?)%P FCRHECRr ug
used. Thus, inrd hshd Inftﬁioﬁiﬁ,p&ﬂiat thes mmmrnteﬂmvam IID.hgl‘B gsnémeﬂesmny
aqueous phar eut i cal ositiqn far i catld o nuco conpri si ng
one or nore \r/\r&% olquel & %ocet%an%°°§ Aeerl?l f b?e @S%stance and
one or hbdre nﬂnxn&nent and having an osnobtic pressure of | ess than 290

nOsm The conposi tig@p 'ssec?on]ao égsaéré@cdaéjtﬂrp@ H{heo{psnappligation to

the mucosa that is superior over conventmneﬁlC ﬂarnaceut|ca conposi ti ons
for appl|cail(HrQWi¢QK?rnhﬁﬁﬂ%CQHR¥QQirﬁﬂW@Qﬁ&tkﬁﬂ|%¢én¥PBhHCﬁFg%n to

perneabi l ity td hgaddPd @Eat NeadTUCOSEe i dive MA@ hidH egﬂéi:ﬂ{@aﬂyﬂt Stbob

attain the above second object the present inventors have found
fornul ati ng a PIMRRRER iand Rﬁ?ﬁﬁﬁ%ﬁ#?ﬁ]??]V@ﬁc%P%Pﬁ%n%%?%t?EP%b%ﬁttﬂas
been added to hdhaidBLuti cal preparatlon cont ai ni ng a nedi canent, a

h tical 20 1 f t to th h
CF i cront and hi gh DSRAITITISTD SHETSR chE 1 9119 At Cbhe HOtash B8R be
provi ded, and divprceby ttey eprdsen hethveret r eskeave | hoend | that Thtisisin the
second aspect pd I PIESEM oL VAN | Qe RLOYL L0 £ rgf'@%&?&?%hc%

conposition f &t app cosa conp nor e ﬁennstatic
agent and one&ﬂ@kﬂﬂ&tkﬁﬁhtguﬁhﬂ m@ﬂﬁﬁ&mﬁhﬂtpb%l$¢B%I19r avierqueous

pharmaceyti calc SAMROSidn oD 1 uPdPRJ:é $DPidR dhe %C@ﬁﬁ@@&ﬁﬁl §h89n Q8GR Of
nore henostatic agent,_  one or nor e mater-lnsoluble a aﬂce and/ or
d

wat er - | ow sol Lﬂﬁ%“%‘%%%h%etmﬂhet%? HeF RS HehP chien? ¥ving an
osnotic pr essm&mﬂde‘ﬁﬁgtiladr@@&mrﬁoﬁhsm@n@oeateﬁnlnsoaubmar andéori cal

COh‘pOSI tion for Catl a erLo A

conventi onal p%%&%cie%‘fl%% lﬁ%%% IOI’]%ITN]:l Ehé% ﬁlgga boésﬁéggﬁe nmucosa,
due to markedlpressure eof besis htlgdtnn pé%reta(bsm»tgzndn‘dheéebm haveyrgachpd
mucosa. 5 1 1 19 AYEUSEn20P2vention.

An enhanced absorption of a drug through the mucosa
by controlling the osmotic pressure of a pharmaceutical
preparation is disclosed in a patent to Ohwaki and has
been reported in a paper by Awazu et al. (Pharm. Res.

30 Vvol. 10, No. 9, 1372-1377, 1993). However, these
phenomena are only observed in agqueous solution
preparations that do not contain a water-insoluble and/or
water-low soluble substance, and thereby are essentially
different from the pharmaceutical preparation of the

35 present invention in which the inclusion of a water-
insoluble and/or water-low soluble substance is
essential. Furthermore, it has been shown in Osada's



Brief, Description of Drawings Figure 1 is a graph showi ng the relationship
‘bet ween osmotic pressure and bioavailability in the result fAAugnstdd@ires
the absorptivity of fluorescein in Wrking exanple 1 and Conparative
exanple 1. Figure 2 is a graph showing the relationship between osnotic
pressure and bioavailability in the resuttSthat conpares the absorptivity
of 5-carboxy fluorescein in 10 Wrking exanple 2 and Conparative exanple 2.

Figure 3 is a gHadit SO bddigt RIRti RSP ied Weeh R88R1 i fupbg8syEe and
bi oavailability in the result that conp res the absor tIVIt% of sal non

cal citonin i n VG JWERRE & BRT vES X 19hPE Whenstkegure 4 is a
pﬂot ogr aph shmémﬁmhcﬁxmlm @émdithﬁc Wmfeo?a%@mf he p@ﬁﬁﬁ@ﬁi&i on of
t he pr esent invention tic ressure,o oy a
conposi tion hakA (:éh QD %§)%§0 %%gn1f?s%?%ﬂg% %r%%éﬁ?g) was

added to5a physt oisnglwlelsamema Sechetvimghaheas apEMOSHOt prepseseuratas t he

micus (thereby {/@g,ﬁg&é g,g%ﬂasn% op 386 RGP 2o Eg@@&'tgf-nténé%n

Carryi ng out t ention di cament o esenf [nvention, any
25 agent can b‘éﬂ’%ﬁ)‘b‘lﬁ RBiert Ueha@bsoFPieRPE, %%u @w%@d@@l%mypnotu cs,

one for anti anxt ghyl 48 UG5, £ &¥eof Ofs alﬁ‘i@l@@flvxuﬁéﬁnﬁﬁe ﬁ@pé?étﬂ&ﬁl' H&8i &n
antipyretics, one for |ocal anes%hféé one, for ntlsgasnnd one for
t

cardi ac sti nul SFRREIQRFGIFULE (7 mQFR FRAN3b/ 4 B0eBnst FRe¥Srs. one for
vasodi | aor s, mwef\mtmmcﬂwlrém omgg@sre thatpeptis noteeadyugs, thiekf or

I h f f
Vaccines. - one $orEKHPHT O s C baict o ChaRorReRbpuehEghEs EpEprBtion
antl-Parklnsonrdgmgsle@meofoth85tppqc©bn@nu@tused on&nf bhegasegfieepvbaxant s,
one for antiarfhyiyge n@f%’%§ra9ﬂgn§ h&NaLgy BEVBE”éhMQnQéIfgﬁE\UQHe for

hypol i pi dem ¢ drugs, res |ra ory stinulan ust 2002 é
one for expe%@%@%@ﬁ%onohb ¢@Etéﬂll¥$@tQéﬁ@Elcoﬁéeﬁéﬂrﬁl%ﬁnﬁhsmoéhe for

antial | agi ¢ dgugse mﬂomec$mlk§red\npagtﬁéeﬂaso£sh%Igshymhbaeé%ubl e agents
are preferred and specific exanples include |I80$0 u vitam ns

steroi ds, and BF%B?E@T%%H?nsaHQmB%%r?ﬁ%rﬂlBh?y farersBfubPetageRrEoithose
havi ng a hi gh @ﬁlenglpfem@nghinaéﬁtﬂoﬁfesredrpﬁmdlﬁgeC|f|c exanpl es incl ude

t ei ns, d t that d | f I fect t
10" n the micosa. i nEFGRACREE BRRALPAC AR, PHI FERONESar (B0 Jachedds) BhE°C"
tranilast, anl Bedzpner (WP 87AAE837) bddstasbedt abamel descrpbai rol ast,

, h . .
g?‘ghgg: I‘ﬁébat ZZGE@HPQ&Q\Y EQY é?ébg§at SB%GBS%Q%nlﬁgt Q”Ellé%le‘éz-lﬁggiﬁﬁ‘le

Unar i né fumara i hastine
hydr ochl ori de, anéqgrtu@tae-lgupsalub@etégbsaaéce@zagpyeveger§agndea§t

pranl ukast, 5I] QQéMgeaﬁﬁfleQtht@WQ 9§Ddlﬁb§§ehﬁkeécthabbagléﬂﬁéﬁoBEStS
steroids for rhinitiis an M _.su

t di t
fluticasone pr8BW8E&FeprEESFFﬁnPgoPﬁBEmaﬁﬁB ggtgzgggra%gégghggasﬁch as

i nfl uenza HA vgenenel, ahd; lagennaLMQragdnmérelyhdeapylbesh1astaetisense,

i bozyns,s and ¥S§Eg§f§calcﬂ th Lk 3k g%ﬁ%‘é&tgftl ?r@&%%?% | Qygntion, the

wat er - |nsoluble and/ror water - om/so an 25 essentlal
conponent, andHehznRe'sepahenssppplichtipa makes no description of

osmotic pressure of pharmaceutical preparations in
general, and merely describes in the specification that
the addition of an isotonic agent is preferred. From

30 these patents, therefore, one cannot expect a drastic
enhancement in the absorption at low osmotic pressures.

It is surprising therefore that the effect of

enhancing drug absorption through the mucosa is drastic
when a water-insoluble or water-low soluble substance is

35 coexistent. That is, although there are reports that the
effect of low osmotic pressure is observed in some
aqueous solution preparations, we have found,



present invention, the conposition preferably contains a mater-lnsoluble
and/ or water-|ow sol ubl e substance. Such a water-insol ubl e 3 August 20Q2y

sol ubl e substance may be any substance, and preferred exanpl es include
cellul oses 30 and nore preferably crystalline cellul oses. The concentration
of the water-insoluble and/or water-iow 3ofuble substance, that is pr esent
as solid particles in an aqueous nediumin the first aspect of the present
invention, is $umﬁmﬁs&nglﬁ,lbhmﬁmtne gffattrc8b bel abseeved bheatidiah a

amount of the r e a, t e
concentration %éﬁiifﬂééih-lnso eg%n%§% QBZ g%?lgaﬁggfﬁﬁp;aggbgpance
t hat 19 Aug@%ieQQQQOGSgnOtléemﬁ@@eﬂ@ EBGSEYPG pér thel dsugnussdaqueous

medi umin the seconﬂh@épefﬁ eﬁet@fryﬁeésaéctHVEHélseesanereaeéﬁhaﬁno 1% w w
or greater relative to the total anpunt of Ere paration, and nore

pref er abPy 1%REHPYHIE S P %H¢ﬂ°%%ypﬁ?r?ﬁ%e§§bﬁé SCBFPPﬁétﬁP85§HF i nvention,
preferably theaypaﬁwatﬂﬁﬂlubleh@rmmabga tompsokiheondbsaneeet hatelrs

present as soljd cles aqu us medi u ho neousl y _di spersed
P the. aqueoustTEBT TS 19TpHEaRge oRITABE BERESLOF FROCHLBSBHESFAVERL | on.
preferably a wmméreselublmopelyaémcamehu;tbad hddédgt ent hemotrposi ti on.

Speci fically, Xye€% 38£d1e$£°9M£ﬁ”§9?e§68h p@hgeEBMFSQEt?BMCQE

glycerln pol Tene pol yoxypr opy l'yco ow net ﬁoxyl
pectin, 195 guaPhQHM?Cg@ﬁi@@hbﬁ@mpéﬁitagéeﬁéﬁ aﬁﬁih?ﬁtééplﬁpo§ée mucosa

car boxymet hyl EﬁééUiQSEu?QQiHE1o¥é?tBéﬁv@HEhoHH@rE&HE&QEEHtQ@th|Ose
hydr oxypropyl nethyl cellul gse, a ke can be nentioned, and

nd
preferably car%%&?ﬂ%%ﬁ?PnEeFPﬁlBgeléﬁﬁFﬁﬁP $2nthgnTYGREaandusp to

hydr oxypropyl setkedvgeeesichenteahtionggh peemebbyeipgl yoxyaehplend at
polyoxypropylegﬁ glgcol is a series of polyners in which ethyl ene oxide has
been additionp 9 288 to a pol ypropyl ene gl ycol obtained by

pol ynerilsati on of pRbpgkenntersdee abhddaes tbassthiedtdhe iabbweseeeoad types

by the d'ffer688§e g tQﬁe”§§8§gﬁgrgﬁv8ﬁt89gﬁﬁﬁbbz%5hﬂﬁ @ oR" gRY! ene oxi de

and et hyl ene oxi ei ng usa nthe present “invention. In
addition, as pf@r@ﬂléalesnﬁ|paar@ﬁgegtlgaﬂapéep§§aﬁbp@ a8l yiEch @nd

“ﬁter"nSO'Ub'ﬁeﬁBQéQElﬁﬁEEEnEOﬂb§ObBEhea%QeaUQ%t%n%%arhﬁﬁkﬁtﬁéﬁlbe
menti oned crystalline celldl ose carnell ose sodiumt is a mxture of

car boxynet hyl BEPPAF8%&0BoAPORRARANG: RsFELLCARCRE | & HPErMBCeuEigsly t he
concentraf i on gbm bgielb@t@brsabpmheaﬁabanbsth@h@@c@@ée%avﬁh¢36w/w/to 3096

; E q
ot relative tgekbe ual e oo bulhe a1dey et et o soluble pustance.
t hat the osnot macpsessanebef prbeidedl afdgihier2®§? havk) attained the
present invention.
Thus, in the second aspect, the present invention
25 provides a pharmaceutical composition for application to
the mucosa comprising one or more hemostatic agent and
one or more medicament, and more specifically, an aqueous
pharmaceutical composition for application to the mucosa
comprising one or more hemostatic agent, one or more
30 water-insoluble substance and/or water-low soluble
substance and one or more medicament, and having an
osmotic pressure of less than 290 mOsm. The composition
is a pharmaceutical composition for application to the
mucosa, that is superior over conventional pharmaceutical
35 compositions for application to the mucosa, due to
markedly efficient and high permeability and retentivity
at the mucosa.



pharmnmaceutical preparation is |less than 290 nOsm and preferably it is 150
nOsm or |ower, nore preferably 60 mOsmor |ower, nore pref e QAUGUSH208Zm or
| ower, and nost preferably 10 nOsm or | ower. The control of osmotic 5
pressure is not required in the second aspect of the present invention, but
it is preferably |ower than the osnotic préssure of the nmucus at the nucosa
of the targeted adm nistration site, and specifically it is less than 290
nOsmy preferably 150 mOsm or |lower, nore 10 preferably 60 mOsm or | ower,
nor e preferab m. o t preferably 10 nOsmor |lower. In
t he present ?qgss?ﬂepg t?%agg? %ﬁbstance for controlling osnotic
pressure (osnDt|c pFegsneelcnﬂtaograpg shewilhgi sheorepationahapl petwgenr ed,
15 but when it b [

ol ude sal ts QURRTES Boar st AR BEoaaR benyTely PRPEhC felUBttRRe o

gl ucose, 5and awemgarﬁ%nteel@bseuehlﬁstzo@fuﬁi@ﬁresﬁaenane peekérged. The

henostati c agegiahPie UBCahd EBRpRLELIFea8RERPp18 120 the present invention
may be any agent, ‘and specific exanples jnclude tranexamc acid, epsilon

am nocaproi ¢ aci d, E4gBES0ehi®nd, gEéPBa%B@H%BﬁetQQIFS%QFéOnEBFBa?SEWFSRE
sodlun1sulfonaéemo@bdtpﬁaes@ﬂe aﬂaansyhaaelanmmeeyhaﬁohhanraeumkeahat

t hronmbi n, henocoagl ase, agrenochroge n? ﬁg uanlglne nesi,| at.e, and
the like. WerCPHE2580vE GaRRFOEBFOBIEY pBFy 'FaF EdE4U°orRE RdRodtati ¢
agent ornot he nedrkangnéxamppeel canl Qonpghbyivepesahpbke2.and specific
exanpl es include ca hgog o] o] r one
sodi um 30 suIfonateﬁgga?%eghgﬁnstQ%Qgﬁagg%?gﬁgnghFlggggtﬁ ghﬁ? g%%ﬁ%@%
steroids, and QﬁmgtaglRﬁﬁﬁﬁgrasaﬂﬁebh@éVéaﬁéhﬂllAE i Re thegheypuldt &hadol ubl e

medi cament, a bbgPapelecHbanbyBightveeyPeendalmolr eheeiednand ispeeirkieg < )
exanpl es |nclude proteins and peptides. 35 In thS present invention, a
e

known surf act afi¥agahepé 383e@°§ﬁaréﬁé8ﬁfﬁﬁa@?&ﬁp s incl ude pol ysorbate 80,
glycerluawonostearapegu@eluoxslaspaatageaphauhewaﬁ@ognb expah$ibugest 2002
- 11 sorbitan ﬁleate sycr.ose att% acid esters %e% e like. Among them
pol ysorbat e 80tPE FOEUPOFLELQPr HRCDT QeaﬁﬁﬁﬁPs&FlPHe EaRETES ST use in
t he present inyﬁnenomonshavthgrapebsmoahbypebbemtevefammumosmndAQamrSabe
det erm ned dep h d, gt t and t he
degree of the ggég Phe%g%éggngk ﬁgﬁgtgg”k&b%%ﬁ%% °§tﬁgﬁt¥E§hd the |ike.
It is usually Kmentpnecsaﬁessarzo waﬁeeddednm@haaehwﬁeOd@mu@@loﬁaéamw drug

commonl yygised haki1hgl eGk! %'&mem&%ﬁlol%rl%f grallsurly AF the AT therkby | Mes

as much. The concentration he medi canent of the present invention is
preferably 0. OﬁlWPwaFénE$tﬂﬁme€P§ﬂl9@ the f¥CO$@al amount of the
pharmaceutical preparation, and ~ j nost preferably 0.05 wwto 0.5~ w w.

15 I n order to_jinprave the cal propert| rances or snells of
t he conpositioﬁmggdﬁﬂgnﬁﬁeg ﬁy aﬁG@ﬁPﬁb t%ﬁ%&ﬁ&% Y tIC a pH
control ling agent, ASpmesemm@mcamemxlmﬂfﬂhe pxeaﬁunwmnvenxxnnﬂIanxnr|gent

and the ke e 5 Rra , ’éQ‘IRt’
chl ori dei%s tﬂ%)éagﬁ e%e!lq’t ?’c? g’r oc %gqulléﬂgm d arﬁs&?ﬁ contr I i n agent, !}

ascorbic acid §§dtaﬁévﬁr é‘é@ﬂ%ﬁl{% onie rfiax e?éifdladm}%‘:é?l O UdHer et 80X he

buffer, Red Noan4 i@ It ,2ne MY Mladfedite @ldy X 1dHeMndBsobe
nentloned 25 The nucosa to whlch t he resent |nvent|on S %)4|ed may be

any nmucosa. Spe@Eilc aReFHRE SScIWFe §IR ANGiIRR2 T nucosa,
nasal nucosa, idaachied /dyiendEradd pWnorisry dmmmcsmm iﬁr oral cavity,

rectal migosa, vé%%dg%sﬂylé¥% seﬂg%éty%é'Jg%oégELtors, one for
bronchodilators, one for peptic ulcer drugs, one for
analgesics, one for hormone preparations, one for
antidotes, one for vaccines, one for antibiotics, one for
chemotherapeutics, one for anti-Parkinson drugs, one for

35 psychoneurotics, one for muscle relaxants, one for

antiarrhythmic drugs, one for antihypertensive drugs, one
for hypolipidemic drugs, one for respiratory stimulants,



30 ngsal nucosa is nost preferred. The conposition of the present invention
'may be formulated in a dosage formsuitable fe.r admi ni straflPdygust 3002
pharmaceutical preparation. It nmay contain an indirect dosage form such as
an oral formulation for 35 admnistration to the gastric and intestinal
nucosa, but the conposition of the present8ifivention is preferably
adm ni stered directly to the nucosa, and nost preferably 1 19 August 2002
- 12 it takesore disngexpectotints caonbefopr apedfasataentst,. one tfbrs case,

t he conposition, of 1 [ese i ny fill n tric or
enter|gpcapsul%Et?%%pgkg%ﬁée?éﬁnﬁnﬁﬁéiggﬁggé gggﬁl Sgg 8§§dq§ fhe desired
site of 5 nupo@aon@stbﬂnthe¢ldp$ngéyfbnppsmhehlglagnnte alre peetfarredcosa,
the present '“é(x‘?&'tégé'cff‘i’c b&xéx’n}giég ifc® @piHFBsb&uﬁlﬁnszt‘iﬁﬁi%%e form

which is adm nistered as suppository. ven to the oral micosa,
nasal nmudosa, dtevaidsal andcpsastaadandipssi t ABANG! thee hjgbdanwater-

invention may He1dbléedqéntd, 59ﬁ6¥etM861ﬁ8nEahE%h m@l@bﬁqgramﬁﬁ%%tohrwh'Ch
is sprayed to the oral Cavity, no or vag %tven tg the

t racheal / br onch¥ &f pEedonaly ﬁﬂ%%églctﬁéaﬁpé§§nﬂnFﬁﬂé PEREedRSe 39 | ed to
an inhal ati on-pypeigest ainer, 15 which is allowed to be inhaled into the

t hea, b hus, I LES Th t

expl ai ned wi th 20 rSPEPERCENED HRECFBPI BRIRG LETapEE SRS e B e
car boxy 1f0l uor esuetheusedosa ihelpdeseﬁbrinwempﬂen ang isulstraicesirgayser al | y
used as a ”Dde%}xgﬁugsoﬁr%ﬂﬁ?l L-,QOSQMQ&Q ‘é"ﬁ?%%‘i‘i'n%r t""e'ﬂﬁtdl‘iklsé& and of

the water-solu | ow nol ecul ar "wel g respectlve an exanpl e
of the water-sbpubnelasyh H@méEQﬂ-éﬁtwePg‘ﬁﬂ'-oﬂ‘ﬂ-dﬁ §é|erh§=r$téanec| toni n was

used. Fl uor eSCﬁ&&r&@ﬁl@?ﬁ.aé”e@eﬁsﬁfﬁﬁhﬁ&h@ Puise ef1@¥163] Sodita boxy
fluorescein was™ from Ml ecul ar Prgbes, sal non caIC|ton|n was_ from Bachem

crystal line cefFamgaigatear kBLEPELE L APMATARLS f PHRIAR AV HNR SRt

manuf actiy ed bypéﬁabtlﬁbenyaabchadu&tiby m@@;u,l‘datzd.n,e P@mwﬂaa;tte 80 was from
Wako Pure Chenjcal benzal konium ¢ from.Nakal ai _Tesque, gl ucose

was from Wako BFéiEﬁ§ﬂ1859§re OdﬁﬁﬁF%HFS%F& WRE 3SR AREo Bure Cheni cal s,
35 car oboxynet hypogghknbheeeisbdblitowss fandmplaike lldr ectherdtcials,

car Dazoohr O UAZaGEATLYAKO SEULS GRS LA ik AR XAHN acifith it YT VKO

Pure Chenical s ust
beclometasone dipropionate, flutlcasone propionate,

20 flunisolide, and mometasone; vaccines such as influenza
HA vaccine, and; agents for genetic therapy such as
antisense, ribozyme, and vectors.

In the first aspect of the present invention, the
water-insoluble and/or water-low soluble substance is an

25 essential component, and in the second aspect of the
present invention, the composition preferably contains a
water-insoluble and/or water-low soluble substance. Such
a water-insoluble or water-low soluble substance may be
any substance, and preferred examples include celluloses

30 and more preferably crystalline celluloses.

The concentration of the water-insoluble and/or
water-low soluble substance, that is present as solid
particles in an aqueous medium in the first aspect of the
present invention, is preferably 0.1% w/w or greater

35 relative to the total amount of the preparation, and more
preferably 1% to 10% w/w. The concentration of the
water-insoluble and/or water-low soluble substance that



Fl uorescein conposition Nos. 1 to 10 for application to the nucosa

corrprl sing the conponents described in the foll ow ng Table ﬂwgilspﬂ@%r ed.
For each pharnaceutical 5 preparation, osnotic pressure was neasured using
the M cro-Osnometer Model 3MD from Advance Instrunents, Inc. The result is
shown in Table 1. One hundred E~1 each of % he conpositions 1 to 10 for
application to the nasal nucosa was sprayed to the 10 unil ateral nasal
cavity of rablist @I(eﬁmpm@sse sl itde pardtl i Lawei hi ay Sqkedusisnediam J.n the

comercially aywaid i 1
m nutes after the adm strgtitl?otﬁ\Hla g?%é%n%ﬁrt“aen%?o%d% ép?fggab ghe ~
) ear vein and”/t‘ﬂh@rplgfﬁ?a‘:qrev@latﬁl"f@ e e towal amodet epfi hbe by HPLC

From the i meghpeaie il Ohrdikd idde il puiescal 168 ki, SPraying,
AUCo | zoroi ~ was ‘determ ned and bi oa[%/al | abi | fl % olra@t he i ntravenous

inj ecti of was cal cifat®ey. %é%ﬁ%%s°%ft1?%r%’ée$@5 i $8VERELQRAoWN in

Table 1. 19 phegustadB02 e Whtehthisdiuble or water-low soluble

Conposi ti onCorTSip si.tionGCs t|cB A. No. essu[ﬁéffgn%}ﬁ%uorescel n: 0.1%

w wW563Cr yst al I59RE RBARG 4l ot AT ot PSsbPbale 80: 0.1%

w wBenzal koni wguwduy indsd iGn A hwwvaidnsseskhei dispetsed/ MBOﬂHéZr ygtablisne

cel l ul ose car sodium 1.7% w wPol ysorbate 80: 0. 1% w wBenzal koni um

chloride: 0.0 0V§|I7 odi um chl ori de: 0.08% w W3Fl uorescein: 0.1%

w w72168Pyst al | i ne Ideland oxfe the t1arpeeseselli the nroseatwborenbidate 80:

0, 19 W wBenzalaymisty of ilfe AL AVaN ARS1 pRENL BT £8LnOr 2Mideq o

w WAF| uor escei 0.1% w w12813Crystal |l jne. cellul ose, carnell osesodium 1.7%

w wPol ysor bat & [ -C PR il tin 2 SRR K AF 2 hE Br | @91D18386 WA wSBAEPBLBREOr i de:
. 4% W W5F| uorgisein, pbl étwlym?é? &l ) i geyeerinl opelgakyethosenedi um .

. 7% w wPol yso@syéqe 8025b S enq;yﬁon{ u?nB}((:hL L ? ? iga %G ucose:

. 5% W W6FI uor WP IEP?L/]'W?N HystBREFFHR ?YJUW“'BEBOEX nBEFEEBsodi um

. 7% w Wpol ysardeat eyif), dun %ardhwBenzed koageanah) ometdhryl0c83%ulbuél, ucose:

. 2% W W7Fl uor S e S ar el | osesodi um
. 7% w/ wPol ysor a e%eot}é/%%%\f/\‘gz%%l %%Jriulﬁxﬁd c%%léjrc#égz 8BI.%OS% w wd ucose:
. 1% w W8- Fl udr¥dnat yprapvboae Worhus ¢ st aydroxypropy bsmethydereddsdosdeum

. 1% w/ wPol ysoermtﬁléom& 1981V wBangAt kKoRedm aﬁa%&:éeergb%%
vv/wQFI uor escei n: 1% w 37Cr§st alline cel I [ul ose carnel | odesadi um 0.5%

w wPol ysor bat ec%’EPO’BY“l%W L k56 uBPLhYBr | YBNTB2D3 M wRBRI uor escei n:

0. 1% W 2@53Cr Wcﬂ&dxm@@l'i Ut ©BEu T6s §et AR SPe ofle il ode@%0 \Mrwaolab&%bat e 80:
0. 1% w wBenzal koi;\éum C i de: 0, 03% w w l19 August l2002 - arative
exanpl e 1. Fl (R Qi PP LYORPRIORY 1£Be 181X GP 135 PcéFF&ﬁStB t he

mucosa conpri spabyrhdes cmpmhnsmnhse'dbgtenbedxndet hasf bekawedditdbhe 2 were
prepared. For e t re was
Teacar od usi nd S AL S e ot e R EaBp AR’ BTy S R B T onts, e,
The result is BRpbyRerhzabboe Qf Bmwhenabpmd? ( BnA, pref Ctlﬁésecfncsdsi tions

11 to 1gsdet ermwds@sy.efaf fphagdpdesgel agdféﬂeweékhagt%amla% HelRdes al so

shown in Table 19 August 2002 - 16 _Table
g polymerf ation of propylene ox%de and ethylene oxide,

ONRPRPRPRORO

with any type being usable in the present invention. In
addition, as preferred combinations of a water-soluble
polymers and water-insoluble and/or water-low soluble

30 substance, there can be mentioned crystalline cellulose
carmellose sodium that is a mixture of carboxymethyl
cellulose sodium and crystalline cellulose. Preferably
the concentration of these water-soluble polymers, when
added, is 1% w/w to 30% w/w relative to the water-

35 insoluble and/or water-low soluble substance.

It is an essential requirement in the first aspect

of the present invention that the osmotic pressure of the



Conpasi ti onConpositionGsnoti cH A No. pressure’ (mOsm) (% 11Fl uorescein: 0.1%
w w2907Crystal | i ne cel | ul ose carnel | osesodi um 1. 7% w wPol y38Asigust 8802 0. 1%
w wBenzal koni um chl ori de: 0.03% w wSodi um chl ori de: 0.9% w wl2Fl uor escei n:

0. 1% w w3407C ystal I i ne cel | ul ose carnell esodi um 1. 7% w wPol ysor bat e 80:
0. 1% w wHenzal koni um chl ori de: O. 0396m/m(§ cOse: 5% w wl3Fl uorescein: 0.1%
w w40004Crystalline cellul ose carnell osesodium 1.7% w wPol ysor bat e 80:

0. 1% w wBenzal loasac et 0¢a depr€p @33t W mG sicbess ’617%1V\129\ﬂ4ﬁ®smreanéi n: 0.1%

vvlll ﬁZﬁ?;F%%. [FM]% ori ah; ui,‘gslg%/pg\? mﬁﬁgﬁgﬁysﬁég ggﬁg%%}goxy met hyl
cel l ul ose sodiMPRM. I LPWEHI ym%a@@ewal@ln%wngrkbﬁwam candringet

0. 03% W wSodi Usp&te O TR 1 6. xﬁk&&{qwéwlﬁ&bé@resfﬁﬁé NeoRe 2&A W ¥B308R8t Pexy met hyl
cel lul ose sodi um 0. 2% w WPol ysor bat e g 1% m/mkbnzalkonlun1chlor|de

0. 03% w uc RS SET, i W Ex et 58 5% ?ﬁ?b%%%’??ué?@%ﬁ'élﬂ cBRPosi ti on
Nos. 17 to 18 pxesewmpl inwdntoionp bine ﬁtlcbsapr:@ﬂ@ralslpglbherwn”aﬂnenés

described in t foll own Table 3, were pasred. Far each nmaceuti ca
preparation, <n%% t%cp?%%§ﬂ$%eW% %%%sﬁ?gﬁguéﬁngh?h%uﬁPﬁ?o gsﬁ%ﬁeter Model
3MD from Advancardétedisadmuimissration Fheer eandit specsfiovalin Tablis Bess

Bi oavail abi | i ty, h o] m by the

met hod descrlbedé f%b ﬁ?Sﬁ gafgﬁ?Pégiy ggoiéoﬁﬁtggogg&SE HS?E al so shown
in Tabl 03, Tamr%f%r@bhm% tm@h‘nl\ﬁr(ﬁbﬂﬁb@értm@ﬁ@snﬁﬁf-@rpbbx{saﬁem@ﬁmban A.

(%9 175- car boxy) dhee! €€ Mos - éﬂé%iﬂ%ﬂgf y@txﬂbbfnnsrC%%HJrose
car mel | osesodi um 1. 7@6m/mPoI%sorbate 8 . 1% w/ wBenzal koni. um chl ori de:

0. 03% w W185- car boxy™ f Fi@rREeesnt Bni@RV}%BO4VE?y§@§PFFﬁB €| ul ose
car el | osesodi sibsdanSe wta\Pod:gﬁafbmen@Oosﬂo&?/c\Abwgeaaék@asmawbl oride:

0. 03% w wd .. 0.4% [
conpositionuﬁgéféiﬁuf%_QQX#B?fggggl%é%¥ exangﬂg ﬁﬁﬁgéﬁui85E¥|§F§8£?%§EIn
conponedts deslkut bellen nit hes f atidedi agy Tabbstdncer eapr bpanedd. Fosp&@icach
pharmaceut i cal o praRacat | 401,881k £ PLESRULE UBA, IRARHTBH.HE! Ngohe

M cr o- Csnonet er rom Advance strunent’s e‘result is
shown i n Tabl evateprsalablabsugays (sunh)asf glneocesnpasit RBABI19hes 22

deternined by ghe.geshod d@sgéabsﬁl em&ﬂ&éngrsxaﬂakeréeﬁ is also shown in
Tabl e 4. 19 August 2002 - 18
The hemostatlc agent for use in the second aspect of

20 the present invention may be any agent, and specific
examples include tranexamic acid, epsilon aminocaproic
acid, carbazochrome, carbazochrome sulfonate,
carbazochrome sodium sulfonate, phytonadione, etamsylate,
monoethanol amine oleate, thrombin, hemocoaglase,

25 adrenochrome monoaminoguanidine mesilate, and the like.
When the above water-soluble polymer is added, the
hemostatic agent or the medicament is preferably highly
liposoluble, and specific examples include carbazochrome,
carbazochrome sulfonate, and carbazochrome sodium

30 sulfonate as the hemostatic agent, and liposoluble
vitamins, steroids, and prostaglandins as the medicament.
As the highly water-soluble medicament, a high molecular
weight compound is preferred and specific examples
include proteins and peptides.

35 In the present invention, a known surfactant can be
added and specific examples include polysorbate 80,
glycerin monostearate, polyoxyl stearate, Lauromacrogol,



Conposi ti onConposi ti onGsnoti cB. A. No. pressur e( m9m-( %-195- car boxy

fluorescein: 0.1% w w3405Crystalline cellul ose carnel | osesodi9August 2092

w wPol ysorbate 80: 0. 1% w wBenzal koni um chl ori de: 0.03% w wd ucose: 5%

w W205- car boxy fluorescein: 0.1% w w40003Crystalline cellul ose

carnel | osesodi um 1.7% w wPol ysor bat e 86: 18. £% w wBenzal koni um chl ori de:

0. 03% w wd ucose: 67% w w215-car boxy fl uorescein: 0.1% w we7Car boxy net hyl

cel | ul ose sodigopdi 20 é MRl e/s Bl s B0f a Okl Yaod dHesE&F K Pnh A €hkoL i fe:,

0. 03% wW w225- car boxy .fl uorescei n: 0.19%é¥m603carbox nmet hyl cel |l ul ose

sodi um 0. 206 wAETY 19 PR DR Sy Hhets AIRThi RFS ERTEF fde: 0. 03%

w wd ucose: 0. 4% wThdampiret Df SHialnedi cahent ofidn eeapoHsi thenpNesen?3 to

24 for applicatj 0 o) | S] t ope described_in the
aldxgéhémﬁ ;&%e@%‘}?d&{péﬁ%{ié%f‘%h e Sorponent s, de Sfxgi gﬁf‘

foll ow ng Tabl'e were prepared.” For €ac armaceut| cal prepara
osnotic pressie detke etPRANINg hen Mhe ot iseoaft drugbddnighiBteredy,
Advance 10 |n$Hé'@3£§é1 ddchd e dasdl s | SheN@¥Eedfe T2PLE 2

Bi oavailability (B A)) %ﬁ tfmscpﬁ%os~.tions 23 t Zi'deter ﬁeangytPﬁe

0
met hod descri BEREIHE \@F KihR) R3&EBMe 1234 ol ERewn Ik Fapreuslly fgomygust
0l on S SRR 1 Al ot 4 e ke R

al non cal ci tonjn: 0. 0 stalline c uj] pose
car el | osesodi ™A A)W'?/ﬁgoqg%o’r%?cét%x' d?ﬁgﬁmﬁggﬂfai’ggnﬁﬁﬂ{“cﬁp&i de:
0. 03% wlv24Sal semte ctad ci0 opinmes CaHABYe W3047Cryst al I i ne cel | ul ose
car el | osesodi um % ol ysorbate 80:. 0. 1% w wBenzal kopj um chl ori de:
0. 03% w wd ucose: O. A%&%ggﬁﬁﬁhﬁ%ﬁéV%Peagﬁpﬁégﬁga@g%€SOQaPhSnpﬁgﬁspFonin
conposi ti on Nosnverstien 2Bs frrebepabLnt 0 ohls owihetoutbsw/wonpilasing the
conponent s desg{d bgged D ddsud©! P RY Jﬁé’fﬁa@et‘i‘@iéaﬂrgPégSQatEBBt,ﬁgﬁB £

phar maceutical preparation, osmotiC pressure was neasured using
M cr o- Csromet efONbdRFe BRI v ABRBAEEW 150 | hsPEuéfits, Inc. The result is

shown insTable 6. BipayedéabidiinptSré thefphieicanpPgebpeeRsed? to 28

. 6. Brpa . | |
deter mned by Lhe. peLhod: desgriber L YoUKLng SiampLec Ly eledoshom.

invention, a known antiseptic, a pH controlling agent, a
preservative, a buffer, a colorant, a smell corrigent,
and the like may be added, as desired. For example,

20 benzalkonium chloride as the antiseptic, hydrochloric

.

acid as the pH controlling agent, ascorbic acid as the
preservative, citric acid and salts thereof as the
buffer, Red No. 2 as the colorant, menthol as the smell
corrigent may be mentioned.

25 The mucosa to which the present invention is applied
may be any mucosa. Specific examples include intestinal
mucosa, gastric mucosa, nasal mucosa,
tracheal/bronchial/pulmonary mucosa, ‘mucosa of oral
cavity, rectal mucosa, vaginal mucosa, and the like, and

30 nasal mucosa is most preferred.

The composition of the present invention may be
formulated in a dosage form suitable fecr administration
as a pharmaceutical preparation. It may contain an
indirect dosage form such as an oral formulation for

35 administration to the gastric and intestinal mucosa, but
the composition of the present invention is preferably
administered directly to the mucosa, and most preferably



Conpasi ti onConposi tionGsmoticB. A No. pressure’ (mosm (% 25Sal non cal ci t oni n:
0. 008% w w3403Crystal | i ne cellul ose carnel | osesodi um 1. 7% 12 Amgust 2002t e
80: 0. 1% w wBenzal koni um chl ori de: 0.03% w w3 ucose: 5% w w26Sal non
calcitonin: 0.008% w w40002Crystal line cellul ose carnellosesodium 1.7%
w wPol ysorbate 80: 0. 1% w wBenzal koni um—tH%ri de: 0.03% w wd ucose: 67%
w w27Sal non cal eitonin: 0.008% w we5Car oboxynet hyl cel |l ul ose sodi um 0. 2%
w wPol ysor bat ei80taked Ya wloBage af komi thathtani He: sPradédwasl28Saisen 1In

| citoni () | i % .
cal o o 0. OGBS KL ag0ECa, obgaNEL D ok UhESE: OB ByB% 0y .,
w w Wen the nbeefililed iB a grpbratubreenteriol espbules fierghkaspbst ance,
f 1 uorescein, pLua&r@héeaslhﬁoeitibaowssﬁpeséa aebbhgsdugﬁ&e&e?@%égggned with

a pharnmaceutical preparation having a | oW osSnotic pressure o
(Conposi t9 on NBUCE§at o Phe2RAEBLT nHieddgewEPEMraVREAI JiHERNEP ERANTEAB3S in

rabbits that waaeosayayrd pPevehd @nvaﬁtmaﬁemhycab piepaaaihog Bapkigean

al nrost . isotonic osnug q gressgre of g é ngos itign Nos. 11 and' 12)
or with a pharrBcButithl Bragsar 42¥8n W bFHglﬁ APOARSSHBYRE PFedsure of 4000
mOsm ( Conposi t soppdleitdsy, awuenaglsénmﬁ0|phéabkallmutbeaplﬁasaﬂlabl|Ity i's
osarmt i o pressufacoifa S To8ipeh MiBhale: thb)cREBOSTEEEn bk "hhacbFRRRLE

t hat of I nOsmipvenpsentnay Ne. filladdiat aashrghetype aostaiGenpositi on No.

3) it decreasesg;kedaafibGat sft@mchEysnsaLa}aé GQS%%O&Q?”BQ%EW” No. 4)

it exhibits a bioavailabili about 19" August 20 tw ce &s high as
that of the phﬁ?ﬁﬁceﬁflEéglﬁﬁepawaﬁpoﬁlﬁﬁvl g 5be nCBn1or gr eat er
(Conposi tion hb3acﬁéa1¢bi8hchhhlhp&1heﬁarylmecsbawnthbapreseﬁtwhen i sotonic

at | ow osnotic,pressure, é ? ?@ s, sod me gorl g % ng % i on Nos.

2 to 4) have hiBKEP bPBaWQYI Bi h&iR aﬁtép 8 PGBPB EPEsCORERLAST

gl ucose (SConpowhichnibloalldwed ¥p. beuihheiledr éntbt thedtgatheathat up to
about 1.5 t entration of the water-insoluble or
Mﬂter-|OMlSO|U§F§h§§§éfa§gegaﬁ , the higher the 10 bioavailability is
(conpari son between Conposition Nos. 8 and 9 and Conposition No. |). Even
for the pharnmagguitbgak preparations having a | ow osnotic pressure, plasnma

| evel s were al nost equal to the pharmaceutical preparations having isotonic
or high osmotic pre?gﬂrérﬁﬁéﬁtthéyeﬂélﬁétwiélcaﬁWagﬁ fEpéringdowdbhe or

wat er - | @ sol ubkeegthstageesheCesnasiiihgneampléd.t o 16). These results
i ndicate that the eEEect of OsnDtICﬁEF ssur t he pharnageutl

of I
preparation which i & P85EERFENAN 8ﬁytﬁéuB€Fﬁ856PIPF§ Fntﬁg ®wat er - | ow
sol ubl e substapceséottmeveﬁﬁlbhoadeaSubheannessgeneraa&&edbydemhlblted only

when a wat er - i ggt@gpguﬁeo@%ﬁg h@gﬁ%h%hg iaasmg%u&a{.' felyied Herﬁg

t hereby the ef ec ueous armaceut i cal resent
i nvention for épélpéathénwﬁéefhéc#ubégalﬂusm@éﬁﬁn@ﬁrawedthdenen t he nodel

drug is g wat e&egghe%eehg»w makeaul akahptel gt tmb%%aeeso&us%b%@
fluorescein, plasima | evelS of 5-carboxy quoresceln i_.n rabbits that were

sprayed wi th alpREFHEEEUFRLGR tpAENEr aFREAORaFRAG LEONdR WaFolSEdpr essure of
6 nfbn1(CbnposEuuemeweelh7yaboobhaln@aaEramcwaadW@thBQh@mﬁbadby sigher

than those in rabglts %Eatrme e. spra eg @ 3 % r.ma %Scal re aration
havi ng an al mSEPEEFoni ¢ 5SRO P8 of 540 Rts ﬁpo§aﬁ S Nos.
19) or with a phidcagosdn vak ﬁr@paﬁaphem,haWWHgadlhmghceéﬁuﬂpsepressure of
4000 nmCs4q (COWE(a%hE'lQBs@OsoaQ_hm 81'3@. f%%maﬂvglécim Ilcﬂesr rmrPe mand ture

bi oavai | abi | % I'sS 1 ncreased éﬁ Furt even
phar maceut i cal ¥r B§aNat CHRBIRAY AGARSEEN 0SRoti dt-esFOLY Oﬁbéé'rﬁasloe\%@‘lss

from Wako Pure Chemicals, benzalkonium chlorlde was from
Nakalai Tesque, glucose was from Wako Pure Chemicals,
sodium chloride was from Wako Pure Chemicals,

35 caroboxymethyl cellulose sodium was from Wako Pure
Chemicals, carbazochrome was from Wako Pure Chemicals,
tranexamic acid was from Wako Pure Chemicals.



19 August 2002 - 22 were alnost equal to the pharnmaceutical preparations
havi ng i sotonic or high osnotic pressure when they do not cdStAuguss 2002
wat er -i nsol ubl e or water-1ow sol ubl e substance (Conposition Nos. 21 to 22).
5 These results indicate that the effect of osnotic pressure of the

phar maceuti cal preparation which is isotoridc-or |ower on the perneability
of the water-I|ow sol uble substance to the blood at the mucosa is markedly
exhi bited only wherExamwlerti nsol uble or water-1low 10 sol ubl e substance is

i ncl uded, and ther C s phar eytical_¢co sition
of the present invgp¥?%€g %%Igﬁ%?ﬁé %P% g§$#é £u§8g§8mggrdgﬁBﬁ§gB§%88_
vren thF drrg tz tgikmmnOSqu@mprh$QMgnbmecubafonehgatdeabnﬁbedaﬁnitpain

pl asma | evel s [ its a r a
pharnaceutlcalpp%gpagg ion av?n%QPén%fg% ?IC E§2s§ﬁ§§ gPﬁgégéggtf%Eﬁ

( Conposi ®i on h@ﬁeﬂﬁgattpmheoﬁmgé}cnBE%%%uVEr@aﬁamRéauyeﬂlgﬁéngthbﬁ t hose in

rabbits that vweiersPosiEfle et vea@asMBCLEEN CREVRhEBATALLPAMBAYENIIAR .
al nost 20 isotonic osnpti¢ pressure of 340 nOsm ( Conposition Nos. 25) or

with a phar mactlti £8FUbF eplr 38P6R HAVIABLE hi gh osnotic pressure of 4000
mOsm ((Conposi tion Ngne 2Rind28d L@se§apvmflehgaébﬁ ésﬁchsngl 9aygl hgbiehity is
increased by 13 to 19 fold. 25 Even for the pharnaceutlca pr epar at i ons
having a | ow osppiicapiessteethel nasal | myebsavenre sprpyedegoakheo the

phar macguyt i cal ,p{ epEEALL Oﬁ‘ésé?ﬁVbQ 1t§0$9nfsb9it9' gbapsgggwwg&%éwfn@l%en

t hey do not contain a waterinsoluble or water-|low so e_substance
(Conposi tion 30 hGRiIN®73 akG) 28§ inghaseormerFialindavaidabhat suEReRFLEBt of
osnotic pressuaevgéetheA@harnno¢U15¢ahopreoarahuomzmhmshutéslae&eal%h@r ,
| ower on the perneabi]it IOM/sghuble subst ance to thgsblood I

e
at the rmucosa PENHRFRERR l%%' Qh?bﬁ eﬁfoﬁpﬁ BRI VRSt Ep! FHSSFBBIE
wat er - | ow sol ubae sebstandethe phatmdellevabhdofhélabyetheinf fvast of the

aqueous har ma 0§44 Lon h r t A 2 23
Tvent: a3 for SecrHigheS BYCRPLECT Bhoh"Enl' EEARLconsRnlhaTbn BiEe
the result thatlbbnb&@eminheeabsétgriVhEySpraYhuqneQBéumﬂhn,Ekanple 1 and
Conpar ative ex h e h and
bi oava | abi 11t oS BRnan, faEr Gor ey e Y, T B oot
conmpares the ab@@?ﬁtivntyaﬁfngsu%é§9df|u@hes@eaﬁ VﬁlEﬁénﬁﬁethgﬁd
Conpar ati ve exggpbetgd, atBesh8lvat tan®hbpebet ween the osnotic pressure and

bi coavail ability is shown in Figure 2. Also, with regard 10 to the result
that conpares the absorptivity of salnon calcitonin in Exanple 3 and
Conparative exanple 3, the relationship between the osnotic pressure and

bi oavailability is shown in Figure 3. It is apparent - ) that in any of the
drugs, bioavailability increases with 15 decreased osnotic pressure and
that a water-insol uble and/or water-|ow sol ubl e substance represented by
crystalline cellulose carnellose sodiumis required to obtain a high

bi oavailability. Figure 4 is a photograph that shows the expansion of 20
the conposition when the conposition of the present invention having an )
osnotic pressure of 10 nOsm and that having an osnotic pressure of 290 nmOsm
(isotonic) were added to the physiol ogical saline having the sanme osnotic
pressure as the nucus on the nucosa (thus, simulating 25 nmucus). The figure
shows that the conposition of the present invention having a | ow osnotic
pressure renmain at the addition site whereas the isotonic conpositions

easi |y disperse.



Exanpl e 4. 30 Fluorescein conposition Nos.

29 to 33 for application to the

mucosa conprising the conponents described in the follow ng 18AWgust 2682 ¢

prepared. For each pharnmaceuti cal
measured using the M cro-Qsnoneter

I nc. The resul

conposi tion Nos.
19 August 2002 -

exanple 1

after this, bl

with 500 ml of
fluorescein in
fluorescein in

cal cul ated as

ratio in the 1

August 2002 -

Conposi ti onCong
i nnasal cavity(
w wCrystalling
w wBenzal koni |
w W303222Car b3
1. 7% w/ wPol ysd

t is shown

preparation,
Mbdel
in Table 7.

24

osnotic pressure was

3MD from Advance 35 | nstrunents,
Bi gavdl [ability (B.A) of the

29 to 33 determ ned by the nmethod described in Wrking
is al sEabhewd in Table 7. 120 minutes

ood was drawn fromthe rabbits, the nasal cavity was washed
CpopRA MNECR [sol uti on i Fomeasditiomnd t hen t hp @@atEnt r at Bon of
¥%e wash soI ution was 5 deternined by HPL G"“‘F = un}%)of
\ Dh 3 EE] L hU CIIU QIIUU'I1T glV b
a residual L%Egﬁﬁn }‘gl%géég EMiel Yose2Nd| t he nean resf%lual
asal cavity| doaiud:hnews mghbits is shown in|Table 7. 10 19
25 Tabl e 7 pPolysorbate 80: 0.1% w/w
oSl fienn('h WF?W&N@W atlo
nOsn) €% (%|F3EP T X6 49300a bazocfromg: 7 1%
cel | ul osec%d hn%ce lu 1 aﬁ% weol ygorbate 80:{ 0. 1%
m chl ori de: Cbo(i?%:&ﬂa%%l UOJ’J&SQﬁ n: 0.1%

zochrone: d.
rhate 80:

chl ori de:

1. 7% w/ wPol ys

0. 0§
w wCrystal ling
w wHenzal koni y
0. 1% w w12B97(

% w W31Fl uo
cel | ul osec
m chl ori de:
lar bazochr on

‘szlolo

r?é‘egfﬁm Bhdraoiocer s

Q=oQ§s(e Umﬂ,thNI de: 0.
Een@aﬂl&ﬁa\ﬂﬁﬁ\@hysi:aid [ mmseewvul o]

rbazo
on

chl ori de:

w wCrystalline
w wBenzal koni U
conposition Ng

conponents de

phar maceut i cal

M cr o- Gsnonet €

B.b%:alkn@mps tchlbrige: c@ld3a| whecaf
Méﬁﬂé_lmﬁhﬂi&nm_au_de_a

2%

0,

mel | ose sodi

chr omé2 0.

s50r bat e 80:
w wW32F| uor
secar nel | os

1% 16

p sodi

0.1%
escei n:

um

rbat e_80Q: Mwﬂ
0. 4% w W33F| uor|d&iue 96“1% B¥V/5'128mfigexam
cel | ul ose, l8 cQ g 7 SvPo 0.
m chl ori de %Q:mparﬁ,t kyg exanple 4. S Fluorescein
s. 34 to 3§ ﬁdh&aﬂ{qﬂlhﬁtaﬂﬂafh.de@ ¢ lssnuoosal conpri si ng| t he
cribed in thodfioh] LIa_Q)_«UéLB_WarP prepared. For each
pr epdr at i JrE1v8% %f"{/ red usitfg thfe 29
r Model 3MY SRS ;Q Tuloss i\ﬁ‘a“lf Ssh02]- 26
Polysorbate 80: 0.1% w/w
Banzalkonium chloride: 0.03% w/w
Glucose: 0.5% w/w
6 Fluorescein: 0.1% w/w 72 10
Crystalline cellulose carmellose
sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
Glucosea: 1.2% w/w
7 Fluorescein: 0.1% w/w i28 9
Crystalline cellulose carmellose
sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
Glucosa: 2.1% w/w
8- Fluorescein: 0.1% w/w 0 22
Crystalline cellulose carmellose
sodium: 0.1% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
9 Fluorescein: 0.1% w/w 0 37
Crystalline cellulose carmellose
sodium: 0.5% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
10 Fluoxescein: 0.1% w/w 7 53
Crystalline cellulose carmellose
sodium: 3.0% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w




5 Instrunents, Inc. Bioavailability (B.A) and the residual ratio in the
nasal cavity of the conposition Nos. 34 to 38 determ ned by 18Hugust 2602
described in Wrking exanple 4 are also shown in Table 8. Table 8

Conposi ti onConposi ti onGsnoti cresi dual B. A. No. pressurerati o

i nnasal cavi ty(nmOsm) (% (% 34F! uor escei n: =01%%w w52363Crystal | i ne

cel | ul osecarnel | ose sodium 1.7% w wPol ysorbate 80: 0.1% w wBenzal koni um
chl oride: 0.03%V WEdnpentresiws exdindPé W w301547Crystal | i ne

cel l ul osecarnel |l os i 79 r e 0. 1% enzal koni um

chl ori de: 0.039@Wvé§§#§#§%§ﬁ%ﬁi%ﬁﬁ%%g¥&%§6Q€§%Flggr%@céﬁ;fégél%)

w W72516Cr yst @ppcateidnl vscthe midose conpohsing 7vhes apoponenbat e 80:

0. 1% w wBenzal ium chl ori des 9 j chl ri-de; 9
Jggu%ﬁ%ﬁ?w#ﬁﬂ%&if%ﬁ%éﬁg| oflh e CHl 96t 8eprpd¥ed. For

w W37F| uor escel n: : ine cellul osecarnel | ose sodi um
1. 7% w wPol ysdrasth elrrmacqut if abBdpE PRt HAR chPBFPHES BTOSSHFRSBBFum

chloride: O d%ddaurdde iSshglUahe 'MitLolOshbRetesaloddyi BMoadohmOrdvance
retentivity in the nasal mucosa of !

t he nnfe ,drug fluogre cgin re higher by
2 1o 3ol d | MRHECEISHES osTRE - t HERPr ESEREC] HoeRIPBR LBORPBLFL fon Nos. 29
to 33) contai migavalhrabslbty c(BgRN) é£athazoohposdthonkr ahexanilé aci d)

cont ai ni ng no WETGELaRed b7 168 B Eliod gbSerRask; k8TbBRind ehelmall 1 o,

osnoti clpressuige abksasshownasnSTakken 2econposition No. 29) or 7 nOsm
(composition No. 33), residual ratio in the nasal cavity is very high at
about 50% The result indicates that a drug, that 5 perneates into the

bl ood after a single adm nistration of the drug, stays at the nucosa

wi t hout perneating into the bl ood when coadmi nistered with a henostatic ()
agent, and thereby the useful ness of the present invention has been shown '
for the drugs of which efficacy depends on the 10 anount of the drug and on
the tine of retention at the |Iocal mucosa which may | ead to side effects.
Furthernore, it has been shown that the anount remaining in the nucosa is
greater for the pharmaceutical preparations having | ow osnotic pressure for
whi ch the 15 anmount perneated to the blood is greater, and therefore the
useful ness of the present invention becones even greater when the
pharmaceutical preparation has a | ow osnotic pressure. 20 Industrial
Applicability Thus, the first aspect of the present invention provides a
conposition for application to the nucosa which has efficient and high
perneability of the drug through the mucosa to the bl ood. By using such a

25 conmposition of the present invention for application to the nucosa,
effects equal to or greater than those obtained wth the conventi onal
conpositions can be obtained even at snaller doses or smaller

adm ni stration frequencies than the conventional nethods. This can | ead 30
to reduction in side effects. The second aspect of the present invention
provi des a conposition for application to the mucosa which has efficient

and high pernmeability to the blood and retentivity at the nucosa. By using )
such a conposition 35 of the present invention for application to the
mucosa, effects equal to or greater than those obtained with the
conventional conpositions can be obtained even at smaller



19 August 2002 - 28 doses or |ower adm nistration frequencies than the
conventional nethods. This can lead to reduction in side ef IBAUGUSYTRQRZ t he
present invention extrenely useful in 5 ternms of therapeutic and economc
effects for drug therapies that enploy application to the nucosa. ., T -
29 19 August 2002 CLAIM5S 1. An aqueous P maceuti cal conposition for
application to the nmucosa, conprising one or nore waterinsol ubl e and/ or

wat er -1 ow sol ubl e substance, and one orTabdere nedi canment, and havi ng an
osnotic pressure of less than 290 nOsm 10 2. An aqueous pharmaceuti cal

conposi tion fofcegplsitadn pn t 0 t he nNEews®iti@npri Si Ng 0Onéoetfiotier €| B.A.
henost ati ¢ agep¥e. one or hore water-insol ubl e and/ or wat ¢préssyrsoj ubl e
subst ance, and|l-one or nor ﬁpdlnanpnf and having an osnnt i@9¥mlestufd qf
| ess than 290 Osm 45 3 F#ﬁﬁe Pna éd ¥4l corposi tion fof>%ppli catijon
to the nmucosa according tp 5&? ’fe ﬂﬁ%ﬁé?ﬁ’ &P% osnotic pressurelis
150 mOsmor |less. 4. The pggf qgl ocggng ition for applicatiobn toithe
mucosa accordipg to claimn ge nl‘me&ﬁ'oh&éﬂ-' .84k Qgpoti ¢ pressure is Q0
nmMsmor less. 5 . The phargﬁgggtaggglgpnpogqnyon for appllcation 0 t hsg
mucosa accor di hg—t-o—ctai- -essyre1-$-30-A0sm
or less. g, The phathaceut EEﬁFeéﬁﬂﬁOS?fﬁ W% or Rligation 284¢ 0 the’ mjcosa
. . cell ose carm .
according--to ¢laim1 or i'C pressure is 10 nOsm or
| ess. 7. The pharnmaceutica ﬁ gggﬁgtbpnofggvggpllcatlon to the nucosa
according to claim1 or awye,gfalg;&@ugsc}&og@dé of o4 ek conpri sing @an osmnotic
pressure-controlling 30 agenkmSS Ehehpharnaceutlcal conposition for
appl i cati on tor+he—ppeosargecorein .u.“.., ret-eH-R—gat-g—pSHe
pressure-control | ing agen ‘xmaiﬁém e uloib 27,118 eutlcaﬁog%np)siﬁion
for applicatioh 35 to the Qsa AGeoL Al ng to % a|n1 ) Wherein said osnotic
pressure-controlling agent pb ssodddemsehlQisdegs 10. The pharnaceut i cal
conposition fof applicati pBenzalkonium chloride: 0.03% w/w
Glucose: 67% w/w
14 Fluorescein: 0.1% w/w 5 7
Carboxy methyl cellulose sodium:
0.2% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
15 Fluorescein: 0.1% w/w 30 5
Carboxy methyl cellulose sodium:
0.2% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0,03% w/w
Sodium chloride: 0.08% w/w
16 Fluorescein: 0.1% w/w 30 5
Carboxy methyl cellulose sodium:
0.2% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
Glucose: 0.5% w/w
Example 2.
5 5-Carboxy fluorescein composition Nos. 17 to 18 for

application to the mucosa comprising the components
described in the following Table 3 were prepared. For
each pharmaceutical preparation, osmotic pressure was
measured using the Micro-Osmometer Model 3MO from Advance
10 Instruments, Inc. The result is shown in Table 3.
Bioavailability (B.A.) of the compositions 17 to 18

determined by the method described in Working example 1



[ I 1.1 - 30 19 August 2002 to the nucosa according to claim9, wherein
said osnotic pressure-controlling agent is a water-sol ubl e d9ugust2002 The
pharmaceutical conposition far application to the nucosa according to claim
10, wherein said osnotic 5 pressure- control | ing agent is glucose. 12. The
phar maceuti cal conposition for applicationlfo-the nucosa according to claim
1 or any of clains 2 to 11, wherein said water-insoluble and/or water-|ow
sol ubl e subst adeealsoastelwhulinse@abl@ B3 . The pharmaceutical conposition
for application to the nucosa according to claim 12, wherein said cellulose
is crystalline cellulose. 14 . The phar %q:sllétl al conposition for

application to the micosa accordi ng. to ctal or any of cl al ms 2 to 15 13,
wherein said O s_ly . water—=1 1|>U|¢wh;g fléi%Ul water=1+ov s?n‘d't é) :pratcnce
is present as B Iﬂﬂgspalrotl cles in an aque%us medi um 15. <Bhas maceut i dal

conposition fof applicatijon to the nmicosa according to cll aidBsa)Or| agy of
clains 2 to 20[ 1T, INer el [5-RkFoN 8188 redBEFh WAl B /RSOl UDl € @nd/ 4r s2
wat er - | ow sol upl e subst ano&yisa‘sarhiﬁxpeéaadlase satngl1bspart|i cl es injan aqugous
medium - 16.| The phar ikgall.e¢énpbsi tion for application to |the nugosa
according to ahy of cl ai ngPolysertefe 8Qr Ohk¥ wZ8 conprising a wat er]- sol ublje
pol ymer substance. 17. Th ﬁ?ﬁ&%‘Fﬁiﬁéﬂt‘F"@-&Fl%nBO%Q‘t Fon for applicdtion td
the nmucosa accprdiNgs L0 Cf sHdarbéxy PlEssBeiritl 0. Ve LGL SOl UDI € 3001 YT[ET 475 gne
or nore sel ected from t hel gretpltimaseslliulgsOicahdg)ilese acl d, pol ydt hyl eng
gl ycol, 30 glycerin, polypxdduhyliafié pbdyoxypropylene gllycol , pragpyl ene
gl ycol, pectin| |ow net honlepeelﬁtn BQrudr 1 um arabilc, carrageenan,
met hyl cel | ul ose, carboxyngamgplkendpp fyoat dPu ¥ ¥4¥t han gum
hydroxypropyl tel | ul ose, pRERFET Ox$brifPyl nethyl cellullose. 35 dg. The|
pharmaceusi cal conposition for application to the nucosa according to cTai m

17, wherein said watComanatierepaxamyla 2 car boxynet hyl cel | ul ose sodi um
vl catvan 1o, ARSI 1 RS CAMSLE 89 L8722 for

application t.,~ thé ~ruc~ wherel n”sard
wat er sol ubl e p(ﬂgpiercatgqmrttmamegmﬂcosa ComPrlSlng the components

described in the following Table 4 were prepared. For

10 each pharmaceutical preparation, osmotic pressure was
measured using the Micro-Osmometer Model 3MO from Advance
Instruments, Inc. The result is shown in Table 4.
Bioavailability (B.A.) of the compositions 19 to 22
determined by the method described in Working example 1

15 is also shown in Table 4.
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Example 3.
Salmon calcitonin composition Nos.

23 to 24 for
application to the mucosa comprising the components

described in the following Table 5 were prepared.

For

each pharmaceutical preparation, osmotic pressure was

measured using the Micro-Osmometer Model 3MO from Advance

Instruments,

Inc.

The result is shown in Table 5.

Biocavailability (B.A.) of the compositions 23 to 24

determined by the method described in Working example 1
is also shown in Table 5.
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28 Salmon calcitonin: 0.008% w/w 30 5

Caroboxymethyl cellulose sodium:

0.2% w/w

Polysorbate 80: 0.1% w/w

Benzalkonium chloride: 0.03% w/w

Glucosa: 0.4% w/w
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20

When the model drug is a liposoluble low molecular

weight substance, fluorescein, plasma levels of

fluorescein in rabbits that were sprayed with a

pharmaceutical preparation having a low osmotic pressure

of 5 mOsm (Composition No.

1) to the nasal mucosa were

markedly higher than those in rabbits that were sprayed

with a pharmaceutical preparation having an almost

isotonic osmotic pressure of 340 mOsm (Composition Nos.

11 and-12) or with a pharmaceutical preparation having a

high osmotic pressure of 4000 mOsm (Composition No.

and,

increased by 8 to 15 fold.

13),

as shown in Table 1, the biocavailability is

Biocavailability decreases

with increased osmotic pressure, and at 30 mOsm

(Composition No.
(Composition No.

No.

(Composition No.

2)
1)

3) it decreases

4)

it is three-fourth that of 5 mOsm
and at a higher 72 mOsm (Composition
Even at 128 mOsm
it exhibits a biocavailability about

to a great extent.
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preparations having a low osmotic pressure, plasma levels
were almost equal to the pharmaceutical preparations
having isotonic or high osmotic pressure when they do not

15 contain water-insoluble or water-low soluble substances
(Composition Nos. 14 to 16). These results indicate that
the effect of osmotic pressure of the pharmaceutical
preparation which is isotonic or lower on the
permeability of the water-low soluble substance to the.

20 blood at the mucosa is markedly exhibited only when a
water-insoluble or water-low soluble substance is
included, and thereby the effect of the aqueous
pharmaceutical composition of the present invention for
application to the mucosa was demonstrated.

25 When the model drug is a water-soluble low molecular
weight substance, 5-carboxy fluorescein, plasma levels of
5-carboxy fluorescein in rabbits that were sprayed with a
pharmaceutical preparation having a low osmotic pressure
of 6 mOsm (Composition No. 17) to the nasal mucosa were

30 markedly higher than those in rabbits that were sprayed
with a pharmaceutical preparation having an almost
isotonic osmotic pressure of 340 mOsm (Composition Nos.
19) or with a pharmaceutical preparation having a high
osmotic pressure of 4000 mOsm (Composition No. 20), and,

35 as shown in Table 3, the biocavailability is increased by
9 to 17 fold. Furthermore, even for the pharmaceutical
preparations having a low osmotic pressure, plasma levels
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10%#& () - With regard to the result that compares the
absorp;ivity of fluorescein in Example 1 and Comparative
example 1, the relationship between the osmotic pressure

5 and biocavailability is shown in Figure 1. Also, with
regard to the result that compares the absorptivity of 5-
carboxy fluorescein in Example 2 and Comparative example
2, the relationship between the osmotic pressure and
bioavailability is shown in Figure 2. Also, with regard

10 to the result that compares the absorptivity of salmon
calcitonin in Example 3 and Comparative example 3, the
relationship between the osmotic pressure and
bicavailability is shown in Figure 3. It is apparent
that in any of the drugs, bioavailability increases with

15 decreased osmotic pressure and that a water-insoluble
and/or water-low soluble substance represented by
crystalline cellulose carmellose sodium is required to
obtain a high biocavailability.

Figure 4 is a photograph that shows the expansion of

20 the composition when the composition of the present
invention having an osmotic pressure of 10 mOsm and that
having an osmotic pressure of 290 mOsm (isotonic) were
added to the physiological saline having the same osmotic
pressure as the mucus on the mucosa (thus, simulating

25 mucus). The figure shows that the composition of the
present invention having a low osmotic pressure remain at
the addition site whereas the isotonic compositions
easily disperse.

Example 4.

30 Fluorescein composition Nos. 29 to 33 for
application to the mucosa comprising the components
described in the following Table 7 were prepared. For
each pharmaceutical preparation, osmotic pressure was
measured using the Micro-Osmometer Model 3MO from Advance

35 Instruments, Inc. The result is shown in Table 7.
Bioavailability (B.A.) of the composition Nos. 29 to 33
determined by the method described in Working example 1
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10%#& ()- Dk 19%¥&o(3hown in Table 7. 120 minutes after this, blood

was drawn from the rabbits, the nasal cavity was washed
with 500 ml of 4 mM NaOH solution in water, and then the
concentration of fluorescein in the wash solution was

5 determined by HPLC. The amount of fluorescein in the
wash solution relative to the amount given was calculated
as a residual ratio in the nasal cavity, and the mean
residual ratio in the nasal cavity for three rabbits is
shown in Table 7.
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Comparative example 4.

Fluorescein composition Nos.

34 to 38

for

application to the mucosa comprising the components

described in the following Table 8 were prepared.

For

each pharmaceutical preparation, osmotic pressure was

measured using the Micro-Osmometer Model 3MO from Advance



1] ] _?vUS 10% & ()- 10% & ()- 10% & ()- 10% & ()- #30 10% & ()-
|113}}} YhDvUS#30 10% & ()- 10% & ()- 10% & ()- 10% & () 19+awmust 2003}
}9}hL,5 10% & ()- 10% & ()- #30 10% & ()- 10% & ()- 10% & ()-
10% & ()- 9}:}:;}1<}=}"}_} }hLOS 10% & () - W& ()- 10%& ()- 10% & ()-
#30 10% & ()- 10% & ()- "}a}b}r}s}t}luth 10% &#30 10% & () -

Instruments, Inc. Bioavailability (B.A.) and the

residual ratio in the nasal cavity of the composition

Nos. 34 to 38 determined by the method described in

Working example 4 are also shown in Table 8.

Table 8

Composition Composition Osmotic residual | B.A.
No. pressure | ratio in
nasal
cavity
(mOsm) (%) (%)
34 Fluorescein: 0.1% w/w 5 23 63
Crystalline cellulose
carmellose sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03%
w/w

35 Fluorescein: 0.1% w/w 30 1is 47
Crystalline cellulose
carmellose sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03%
w/w

Sodium chloride: 0.08% w/w

36 Fluorescein: 0.1% w/w 72 5 i6
Crystalline cellulose
carmaellose sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03%
w/w

Sodium chloride: 0.2% w/w

37 Fluorescein: 0.1% w/w 128 4 13
Crystalline cellulose
carmellose sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03%
w/w

Sodium chloride: 0.4% w/w

The residual ratio in the nasal cavity and
10 retentivity in the nasal mucosa of the model drug
fluorescein are higher by 2 to 3-fold in the Examples of
the present invention (composition Nos. 29 to 33)
containing a hemostatic agent (carbazochrome or
tranexamic acid) than the in the Comparative examples
15 (composition Nos. 34 to 37) containing no hemostatic
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agent. In particular, when osmotic pressure is as low as
5 mOsm (composition No. 29) or 7 mOsm (composition No.
33), rqsidual ratio in the nasal cavity is very high at
about 50%. The result indicates that a drug, that
5 permeates into the blood after a single administration of
the drug, stays at the mucosa without permeating into the
blood when coadministered with a hemostatic agent, and
thereby the usefulness of the present invention has been
shown for the drugs of which efficacy depends on the
10 amount of the drug and on the time of retention at the
local mucosa which may lead to side effects.
Furthermore, it has been shown that the amount remaining
in the mucosa is greater for the pharmaceutical
preparations having low osmotic pressure for which the
15 amount permeated to the blood is greater, and therefore
the usefulness of the present invention becomes even
greater when the pharmaceutical preparation has a low
osmotic pressure.

20 Industrial Applicability
Thus, the first aspect of the present invention
provides a composition for application to the mucosa
which has efficient and high permeability of the drug
through the mucosa to the blood. By using such a
25 composition of the present invention for application to
the mucosa, effects equal to or greater than those
obtained with the conventional compositions can be
obtained even at smaller doses or smaller administration
frequencies than the conventional methods. This can lead
30 to reduction in side effects.
The second aspect of the present invention provides
a composition for application to the mucosa which has
efficient and high permeability to the blood and
retentivity at the mucosa. By using such a composition
35 of the present invention for application to the mucosa,
effects equal to or greater than those obtained with the
conventional compositions can be obtained even at smaller
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10% & ()- #30 10% & ()- 10% & ()- 10% & (
doses or lower admlnlstratlon frequenCLes than the
conventional methods. This can lead to reduction in side

effects.
Tﬁus, the present invention extremely useful in
5 terms of therapeutic and economic effects for drug
therapies that employ application to the mucosa.



10% & () -+ ~~~~~~ { 205 10% 10% & ()- 10% & ()- #30 10% & ()- 10% & ()-
109% & ()- 'hLO5 10% & ()- 10% & ()- 10% & ()- 109% & ()19 ABQusti20028’ () -
10% & ()- !"#<=>?hD05 109% &#30 10%&'%- 10% & ()- 10% & ()- 10% & ()-
&#30 ?@bcdewhl, 5 10% & ()- 10% & ()= 2830 10% & ()- 10% & ()-
10% & ()- 10% & ()- wxyz{hG 5 10% & @ s$10%$& ()-f @ s$10%g#h& ()-f
10% & ()- #30 10% & () - CLAIMS

1. An agqueous pharmaceutical composition for
application to the mucosa, comprising one or more water-
insoluSle and/or water-low soluble substance, and one or

5 more medicament, and having an osmotic pressure of less
than 290 mOsm.

10 2. An aqueous pharmaceutical composition for
application to the mucosa, comprising one or more
hemostatic agent, one or more water-insoluble and/or
water-low soluble substance, and one or more medicament,
and having an osmotic pressure of less than 290 mOsm.

15 3. The pharmaceutical composition for application
to the mucosa according to claim 1 or 2, wherein sagd

osmotic pressure is 150 mOsm or less.

4. The pharmaceutical composition for application
to the mucosa according to claim 1 or 2, wherein said
20 osmotic pressure is 60 mOsm or less.
5. The pharmaceutical composition for applicatign

to the mucosa according to claim 1 or 2, wherein said

osmotic pressure is 30 mOsm or less.

6 The pharmaceutical composition for application
25 to the mucosa according-to claim 1 or 2, wherein said .o
osmotic pressure is 10 mOsm or less. ot

7. The pharmaceutical composition for application

to the mucosa according to claim 1 or any of claims 2 to
6, further comprising an osmotic pressure-controlling
30 agent.

8. The pharmaceutical composition for application
to the mucosa according to claim 7, wherein said osmotic
pressure-controlling agent is a salt.

9 . The pharmaceutical composition for application

35 to the mucosa according to claim 8, wherein said osmotic
pressure-controlling agent is sodium chloride.

10 . The pharmaceutical composition for application
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sodium.
22. The pharmaceutical composition for application
to the mucosa according to any of claims 1 to 24, further
comprising a surfactant.
15 23 . The pharmaceutical composition for application
to the mucosa according to claim 22 , wherein said

surfactant is polysorbate 80.

24 The pharmaceutical composition for application

to the mucosa according to any of claims 1 to 23, wherein
20 said medicament is a water-soluble medicament.

25. The pharmaceutical composition for application
to the mucosa according to any of claims 1 to 25, wherein
said medicament is a liposoluble medicament.

26 . The pharmaceutical composition for application

25 to the mucosa according to any of claims 1 to 25, wherein
said mucosa is nasal mucosa.

27 . The pharmaceutical composition for application
to the mucosa according to any of claims 2 to 26, wherein
said hemostatic agent is one or more selected from the

30 group consisting of tranexamic acid, epsilon aminocaproic
acid, carbazochrome, carbazochrome sulfonate,
carbazochrome sodium sulfonate, phytonadione, etamsylate,
monoethanol amine oleate, thrombin, hemocoaglase, and
adrenochrome monocaminoguanidine mesilate.

35 28 . The pharmaceutical composition for application
to the mucosa according to any of claims 2 to 27, wherein

the agent other than said hemostatic agent is one or more
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steroid, a vaccine, and a substance for gene therapy, and
the muéosa is nasal mucosa.
5 2€ . The pharmaceutical composition for application
to nasal mucosa according to claim 28, wherein the agent
other than said hemostatic agent is a steroid.



