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15 that is superior to conventional pharmaceutical
compositions- for application to the mucosa, due to
efficient and high permeabiliﬁy to the blood at the
'mucosa.

The present 1nventlon also reldtes to a

20 pharmaceutlcal composition for application to the mucosa‘
comprising a hemostatic agent and a medicamernt. More
specifically, the present invention relates to a
pharmaceutical composition for applicafion to the mucosa
in which a medicament has been mixed with a hemostatic

25 agent and that is superior over conventional - P

' pharmaceutical compoéitions 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-sﬁray-to the
nasal mucosa and a suppository to the rectal mucosa, and



pharmaceutical conpositions for application to the nucosa due to high
pernmeability and retention at the nucosa. Background Art 3q ?P Ilcatlon to
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15 an antihistamic drug, a steroid and water as the
pharmaceutical preparation for treatment of allergic
rhinitis. As the pharmaceutical preparation for local
mucus diseases, furthermore, Kim et al., (WO 98-00178)
provides a suspension preparation having a thixotropic
20 ~ property as the pharmaceutical preparation for
application to the nasal mucosa. Suzuki.et al. (Japanese
Examined Patent Publication (Kokoku) No. 60 (1985)~-34925)
- also provides‘a sustained release pharmaceutical
preparation for administration to the nasal cavity that
25 ‘permits the efficient éupply of the drug at a
3 concentration sufficient to obtain a therapeutic effect.
As the pharmaceutical preparations for systemic
diseases, several methods have been pfovided that enhance
the absorption of drugs through the mucosa. Nagata et
.30 al. (Japanese Unexamined Patent Publication (Kokai) No.
63 (1988)-303931), for eXampie, 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) 6r lower as
- 35 a method for enabling quick and efficient absorption of
the a growth hormone-releasing facior through the nasal
- mucosa to the blood circulation. Furthermore, Ohwaki et
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pharmaceutical preparations are quickly excreted to the (

-outside of the mucus tissue due to a mucociliary

- clearance function etc. before being adequately

20

transported or permeated to the mucosa tissue. Because
of thlS, the transport of an adequate amount of drug into
the blood cannot be effected when systemic admlnlstratlon

. through transport to the blood circulation is attempted.

Furthermore, the method of using an absorption enhancer

'is yet to be realized because 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

30

35

addition, even if the problem of.retentivitf has been
solﬁed, 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
drug through the mucosa to the blood circulation after
the application to the mucosa. A;ternatlvely, it is

~ strongly desired to develop a pharmaceutical preparation



Furthernore, the method of using an absorption enhancer .is yet to be
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2002 for application to the nucosa that enables the transport to and

retenti in gk l-S quate anmount of the drug when
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After intensive studies to attain the above first
object, the present inventors have found that it is
Ppossible to provide a pharmaceutical preparation for
application to the mucosa that is supérior over

20 ‘conventional liquid composition due to efficient and high
‘permeability through the mucosa to the blood, by
formulating a drug that contains a water~insbluble and/oxr
water-low soluble substance and that has an osmotic
pressure of less than 290 mOsm, and thereby have reached

25 the present invention. A '

- An enhanced absorption of a drug through the mucosa
by controlling the osmotic pressure of a pharmaceutical

S preparation is disclosed in a patent to Ohwaki and has
been reported in a paper by Awazu et al. (Pharm. Res.

30 ‘Vol. 10, No. 9, 1372-1377, 1993). However, these
phenomena are only. observed in aqueous 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 solﬁble.substance is
essential. Furthermore, it has been shown in Osada's
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Saunders (WO 92stidtabome ddbharen (NP Wi dLa37)- descEl beg aboygsdescri be
15 about 3-fold compared to the isotonic pharmaceutical
‘ preparations, and therefore the degree of 10 to 20-fold
of the present invention is surprising.

The patent application by Saunders (WO 92-14473)}) and

Helzner (WO 97-01337) described above describe

20 - pharmaceutical preparations containing a water-insoluble
and/or water-low soluble substance. 'However,'Saunders'
patent application (WO 92-11473) makes no description of
osmotic pressure of pharmaceutical preparations in
general, in its claim, and merely describes in the

25 'speéification that isotonicity is preferred, and ;J}'}
Helzner's patent application 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, oné 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 coexistenf. That is, although there are reports that the
effect of low osmotic pressure is observed in some

aqueous solution preparations, we have found,
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wat er -1 ow sol ubl e substance. However, Saunders' patent application 6
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preparations in general, inits claim and nerely describes in the 25
specification that isotonicity is preferred, and } Helzner's patent
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preparaﬂ on in whic
After intensive studles to attain the above second

object the present 1nventors have found that by
formulating a pharmaceutical preparation in which a
hemostatic agent has been added to a pharmaceutical
preparation containing a medicament, a pharmaceutical
20 - composition for application-to the mucosa having
efficient and high permeability to and retentivity at the
mucosa can be provided, and thereby have 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 agueous
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.



henostati c agent has been added to a pharmaceutical preparation containing
a nedi canent, a pharnmaceutical 20 conposition for applicathp [ o tpﬁwggcosa
having efficient and high perneability to. andretentivity a )
can be provided, and thereby have attained the present invention. Thus, in
the second aspect, the present invention <25 provides a pharnmaceutical
conposition for application to thé nucosa conprising one or nore

henostati ¢ agent and one or nore nedi canent, and nore specifically,. an
aqueous phar maceuti cal conposition for application to the nucosa
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of the presen%xample 3 and Comparative example 3.
15 Figure 4 is a photograph showing the expansion of
the composition when the composition of the present .
invention having'an‘osmotic pressure of 10 mOsm (A) ox a
‘composition having an osmotic pressure of 290 mOsm
(isotonic pressure) was added to a physiological saline
20 having the same osmotic pressure as the mucus (thereby

.simulating the mucus) on the mucosa.

Embodiments for Carrying out the Invention:
~ As the medicament of the present invention, any.

25 | 'ageht-can be applied including, for example, one for 5”}'}
sedative hypnotics, one for antianxiety drugs, one for ‘
anticonvulsants, one for analgesic antipyretics, one for
local anesthetics, one for antispasmodics, one for
cardiac stimulants, ohe for diuretics, one for

30 vasoconstrictors, one for vasodilators, one for
bronchodilators, one for pepﬁic ulcer drugs, one for
analgesics, one for hormone preparations, one for
antidotes, one for vaccines, one for antibiotics, one for

7 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,
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one for EXpEC(}:QE@fg&ed)n%{{d)r Eﬁé@lgl@té@é}{li egnfn 9 I ve ;.'8"?&“336' uﬁgf or

antiall ergic drugs, and Anong t ' poS
agents are pnﬁ%ﬁﬁ%ﬁﬁsand speci fi c exanpl es |nclude Ilposoluble vitamns, 5

ﬁterm ds, and prostzgmsliditat ARG dh ebéwﬂcyléﬂ@téffeéebuahénaﬁﬁeséntthose
aV|ng ecj

i ncl ude™ nggﬁﬁglqgglar S ang %%giﬁ%%ﬁmﬁﬁ%el%5€b%%ﬁ?F€+§lggpﬁﬁcts
when priesent subhrastﬁranumﬁﬁtﬂruﬂlﬂkandxu il easapt ibhliergse, drugs
such a8 U anl | A SN JAH PStac bl el pleganol st
sodi umf.-?crom@ﬁcbmcﬁlld@dﬂrl f“tearﬁanmhatee,, asteatesto be, f sodiane, 15 .
epi nastine hydnQefAridae MAHIAZ A £ il A @Stenedastine fumarate,

15 - epinastine hydrochloride, mequitazine, suplatast
tosilate, ozagrel, seratorodast, pranlukast, 5-
lipoxygenase inhibitors, and platelet activating
antagonists; steroids for rhinitis and asthma such as
beclometasone dipropionate, fluticasone propioﬂate,

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 preparatlon, and more
preferably 1% to 10% w/w. The concentration of the
water-insoluble and/or water-low soluble substance that



tosil ate, ozagrel, seratorodast, pranlukast, 5- |ipoxygenase inhibitors,

and platelet activating  antagonists; steroids for rhinitis_ﬂﬂﬂ asuggszsuch
as becl onet asone di propionate, fluticasone propionate, 20 f 1 UnT oS ,

vacci nes such as influenza HA vaccine,
therapy such as antisense, ribozyne, and ectors. In the first aspect of
I nvention, the water-insoluble and/or water-|ow sol uble
substance is an 25 esipntial c%ﬂpon%g%grand.in t he second aagect,of t he
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er ad sition.

BAEpR el cgly DY Copiyet PglEasygthydene

glycerin, pol yexyekRytkepelene glycol, pectin, low methoxyl pectin,

15

20

25

30

35

- guar gum, gum arabic, carrageenan, methyl cellulose,

carboxymethyl cellulose sodium, xanthan gqum, S
hydroxypropyl cellulose, hydroxypropyl methyl‘cellulose,
and the like can be mentioned, and preferably
carboxymethyl cellulose sodium, xanthan gum, and

- hydroxypropyl cellulose can be mentioned. The above
.polyoxyethylene polyoxypropylene glycol is a series of

polymers in which ethylene oxide has been addition-
polymerized to a polypropylene glycol obtained by
polymerization of propylene oxide, and are classified
into several types by the difference in the mean degree
of polymérization of propylene oxide and ethylene oxide,
with any type being usable in the present invention. In
addition, as preferred combinations of a water-soluble
polymers and water—insoluble and/o; water-low soluble
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-
insoluble and/or water-low soluble substance.

It is an essential requiremeﬁt in the first aspect
of the present invention that the osmotic pressure of the

2



pol yoxypropyl ene gl ycol, pectin, |ow nmethoxyl pectin, 15 guar gun1 gum
arabi c, carrageenan, nethyl cellul ose, carboxynethyl ceIIulgg1
xant han gum  hydroxypropyl cellul ose, hydroxypropyl methyl UHHP ~ and
the |li ke can be nmentioned, and preferably carboxynethyl cellul ose SOdIUﬁ]
xanthan gum and 20 hydroxypropyl cellulogg can be mentioned. The above

pol yoxyet hyl ene pol yoxypropyl ene glycol is a series of polyners I n which
et hyl ene oxi de has been ad ition- polynerized to a pol pyl ene gl ycol
obtai ned by PHAFRES & i i6kil@ss FhFmr %ﬁéﬂﬁl%&ﬁZS into

several types pl:)eftelgabtiyf Tle,r G_@.casgnn{dm {Zﬁtﬁaaoﬁiﬁaﬂ* e&tobxflif ﬁ&ﬂéﬂ@%ﬁ%ﬂtafﬂ of
propyl ene oxi nd_e ene_oxi de, an e bei ng, usabl e i e
present i nveng\%gﬁ" n oé‘y(?&-l't S E z?éfe&tegﬁé’lll}'eé éﬁﬁ“haﬁ’i 8‘%‘“’%‘?' an most

wat er - sol ubl e predlepably d8d mM@streor loslexbl e Thed/cantmaderof avensalidl e 30
substancg, ‘th &%s%%?ebﬁs”%BE' i ?J%h%esﬂg'ﬂﬁ‘%ikfcrﬁﬂfg#ffﬁeSOd'um

that is a mxture of carboxynet ceI ul ose so I'um a

--cel | ul ose. - Pr PF&S&HIty lnt‘fle@té@ﬁo tiitord soferefesebdat srowsst (iilan pdigner s;

when added, bEnb¥iW Wrbds30% Wevie) #hicke b kHe WRISsa%4 Ngpl ubl e and/ or

wat er - | ow sol ubl e substance. It is an essential requirement in the first

aspect of th&apAsLERt afjﬁ‘\}é‘llrtsté'ﬁttll‘i’é‘t SERE 0 $St SPYTISIGHI Yoflt He B®SRigust
2002 - 10 phzhemceuni mekmpr epafaibiadly 150es®sthar Ad¥s Morand [

f f bl y. 60 |
o1 of or 2 ) S0PHAEREOP LYo REr MORRY ClodbVeBi CIEr S0l SES THALK oib M OFThe

cont rol of os&pWem 5apdemsstepmefnmabdgqu0rm@smno&héx&&nnnd aspect of the
Do e ae "t b Akl pl8 <R Ak {oRC kA I 03Il © pressure of

the mucus at the nucosa o dnministration site, and
specifically ﬁﬂbﬁsanéssforhsﬁnzgglﬁ:wm osposfier arleps1B® nesmadrid ower, nore

10 preferabl ypo6asBRREL0bnkoWEN i nGPEGRRS\ §52RbY 3R rHRMIYr1Y Q"&furr&f‘d
most pG%Ierab 1%hggsg¥0£s agged any substance can be used. Specific
examples include salts such as sodium chloride, and .
" water-soluble sugars such as glucose, and among them
salts such as sodium chloride are preferred.
' The hemostatic 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 - adrenochrone moncaminoguanidine 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,
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In the present invention, the addition of a substance for controlling
osnotic pressure (osnotic pressure-controlling agent) is nq@w@;g%zﬂrl y
required, 15 but when it is added any substance can be used. Speci

exanpl es include salts such as sodium chloride, and water-soluble sugars
such as glucose, and anobng them salts sugh as sodiumchloride are
preferred. The henostatic agent for use. I n the second aspect of 20 the
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nonost at e, Iy Xyl r.at omacrogol, S 19 August 2002 - 11
sorbltg%{olea §8 sg r% —Eﬁg ?yggcbggésters and the Iike. Anong t hem

pol ysorbate 80-is ®bst cpneketretionhefambenmesiiqaeneditabeatprésentse in
the present LBy ﬁfcwﬂ ae grhhe&aegyt 'o%lﬂ%ymi%'y@ m@%laegvéaeo 5 be

det erm ned deg I'n drug adm ni stered, the type and the
degree of thetBfska él ﬁﬁ@uﬁﬁe°§n&h?h@haﬁﬁﬁﬁﬁ“§ﬁcé PHRPFER lO%ndaﬁﬁe
like. It is. w8l byeFeeEbivhe . sameWl/@ 20 toi.Mas W@symuch as the amount of

In order to improve the physical properties,
appearances, or smells of the composition of the present
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, citriec acid and salts thereof as the
buffer, Red No. 2 as the colorant, menthol as the smell
corrigent may be mentioned. ' ,
25 R The mucosa to which the present invention is applied
| ‘may be any mucosa. Specific examples include intestinal
mucosa, gastric mucosa, nasal mucosa,
‘tracheql/bronchial/pulmonary mucosa, mucosa of oral
ca#ity,‘rectal mucosa, vaginal muceosa, -and the like, and
30 nasal mucosa is most preferred. _

The composition of the pfesent invention may be
formulated in a dosage form suitable fer 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



commonly used for injection, nore preferably fromthe 10 sane to 10 tines
as nmuch. . The concentration of the nedi canent of the preseﬂéA |nv t|on S
preferably 0.01%wwto .1%wWwrelative to the total. anou

pharmaceutical preparation, and } nost preferably 0.05% w w to 0.5%w/w.
15 In order to inprove the physical progerales appear ances, or snells of
t he corrp05|t|on of the present invention, ‘a known antiseptic, a pH

control i ng a pre ervative, a buffer a colorant, a snell

corrigent, % RIdedhak %&ub%oﬁpw%m anigip. In
benzal koni um c!tﬂm |©I=&:a,s the @cnip@sﬁpﬂlccn ¥ S hhdd ent -8R} hdod *'h?a)ﬂH
control ling agéa@t ffé:cgrb' C aC| %{_Ereservat ive, citric acid

salts thereof B THechutt &, 998 Jf% °r2 CQILE CARFRIR, SRINFFMREE t he
smel | corri geand e beomegEys A toimed. iPexpddri i ogtee tdesthieeh dites pi@sent
inventiog is aRplded MY o ay na‘iealt%}%l fv{zilge ALY W ceal

intestinal nmucosa, gastric MCosa. Mmic'o
—t-r-acheal /'br onéwcd?ﬁ%ul%érliﬁﬂﬁjﬁoslalvm mHy drenl £ildad tiyn a ectpduidicosa,

vagi nal” nucosa.,n angdite 0 4 referred. The
n e dddeiye a0 Wif 39LJE¥QQ§@L EH€%¥% l%

conposi tion of thesgtesent |nvent|on ma fornu (fosage form

suitable for AGHRASTHRY on WheD givedn meddhe éd:lalprﬂémﬁét:l cmsah t may
contain an i mdiccaet, dasageyifrenMmieefsAS ik Yokpd gAY OR HePH 3% ent

o the B esentTRISHG A B drares) g b oS B ecompotion
mucosa,~and mégxest efenatyl p EWhiehAiGUSPr28@A to khe idraiakesriayjosage form

that can be splro@éedoqsv%gm{%t bhent gjﬁre%ag__% e conposition of the
present invention ma led in gastric or enteric capsule, for

exanmpl e; and *FRE SFionicdd ald Pl pesed Yaruces ade sihee greiseatof 5 nmucosa.
As another dosageniaol méReBhedifyaneldo th@n’ 8¢l ation-type container,

15 which is allowed to be inhaled into the trachea,
' ‘bronchus, or lung.

EXAMPLES
The present invention will now be explained with
20 - reference to the following examples.
Fluorescein and carboxy fluorescein used in the
present invention are substances generally used as a

. model drug of the liposoluble low molecular weight drug
and of the water-soluble low molecular weight drug,

- 25 respectively. As an example of the water-soluble high
| molecular weight drug, salmon calcitonin was used.

- Fluorescein was obtained from Wako Pure Chemicals, 5-
carboxy fluorescein was from Molecular Probes, salmon
calcitonin was from Bachem, crystalline cellulose

30 carmellose sodium was from Aviel™ RC-591NF manufactured
by Asahi Chemical Industry, Cb., Ltd., Polysorbate 80 was
from Wako Pure Chemicals, benzalkonium chloride 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.



mucosa, the present invention may be filled in a capsule in a unit dosage
form which is admnistered as a suppository. \Wen given tqgt 02
mucosa, nasal nucosa, or vagi nal nucosa, the conposition of the present

10, invention may be filled in a spray-type container, a fixed anmount of
which is sprayed to the oral cavity, noseg ar vagina. Wen given to the
tracheal / bronchi al / pul nronary nucosa, the present invention may be filled
to an inhal ation-t;&oe cantai ner, 15 which is allowed to be inhaled into the
trachea, br onchus,—yﬁ&‘ﬁ@ng.—' EXAMPLES The present invention will now be
expl ained with 20 Flefceressved it @wdripodidlicowNug exangd esd forioappticataod
carboxy fl uorescej i_n qr.esent, | i e es._g rally
used as a .noe%)eﬁ!h%rﬁgl%%at kﬁ:ted?'l(ijlrp}'f)y;lgﬁﬁ%heé {B(;cgv'%n%rfég%:u ac}é%\gfgﬁ‘?&d?ﬂggﬂgnd of
t he wat er - sol Uisiiddwingrdladde dr westegmrefrargd 25 Fass ppaeh elhyrmaceuhieadnpl e

of the ter- i : j Lt onkn was
bset T uar bigtti il NG Tl dthe SALIR QLAY Re”
—fluor escei n wakiarcorisusmed@rataulegh o S hdeanes t B WasnEPontB8chem

crystalline celfdil@s8130 jGaldRiWOSH sediwnmwas from Avi el TM RC- 591NF
manuf actured by Asahi Chem cal Industry, Co., Ltd., Polysorbate 80 was

from Wako Pure Chef@nsalgindses atik eahmadhitdrg deoness tigrms Nakbp al 0 TBegue,

gl ucose was fr Pyr i ﬁggi ' ol i s . fr Wako Pure
Cheni-cal s, 35 % 'rl\é)‘?é%}r?e %ﬁ%g{e% ﬁ%%sle SO .ﬁ"\ﬁ%{s %é%%%k%épg% '

Cheni cal®, carpddedtarede nga lf cam itk @ fPuradigien cipanese dilekbft crated was
from Vako Pur g:Gheminealss x ¢h9 AUglsta %Q%erﬂc’ialﬁzgarm}ﬁﬂabfé Uk 88ERENon

conposition Nos. 1 to 10 flor appllication to the nucosa conprisi ng t he

administration, 0.5 ml of the blood was taken from the -

ear vein and the plasma level of fluorescein was

15 determined by HPLC. From the time-concentration curve
£i11 120 minutes after the spraying, AUC; ;jonin Was
determined and biocavailability (B.A.)} for the intravenous
injection was calculated. The mean values of three
rabbits are shown in Table 1.



following Table 1 were prepared. For each pharmaceutical 5 prepar ation,
osnotic pressure was neasured using the M cro-GCsnoneter M)gﬁ é@gm
Advance Instrunments, Inc. The result is shown in Table 1 g‘“ﬁﬂﬂ

each of the conpositions 1 to 10 for application to the nasal nucosa was
sprayed to the 10 unilateral nasal cavity,@f rabbits (Japanese Wite, male,
wei ghing 3 kg) using a comrercially avail abl e suspension device. At 5, 10,
15, 30, 60, and 120 m nutes after the agﬂ nistration, 0.5 nl of the bl ood

was taken fromthe ear vein and the pl vel of fluorescein was 15
det er mi ned by LDl C Fron the tinms r-nnr-gnfrnflnn cur-ve i 1120 mnhutes

+-_v

after the sprfa Mihc’s“ﬁ@&} 120ni n wasCoBEE e ned and bi ca,é%g ﬁ@él | t¢PB1A )

for the intravenous . injection was cal cul ated. The near f1thyee
rabbits are shoWwn I Tabf Fiubred&biAtiOoiS® wBDZ 14 Tabl g 1 UOFSDOSI | @B

Corrp05| tion Gsnotic B. A [ Ciystaprigesceldulofar@emel(®ge 1 kl uorescein| 0.1% ww
563 ‘Cystalline cellul t ek ose sodi um 1. 7% w/ ilv  Pol ysor pbat e §0:
~0. 1% w w- Benjzal koni um chg"t'}r @g:ﬁlm%qonzv _’pfdagaorgscel n: 0.1% w W 30 47

enz QN

Cryst al li ne C| : e go i a0 ot G 4 T AVR'L AL —ySof b&‘sfoc 86 Q.] 1 W/W

Senzal koni umichl ori de: O 3%, ﬂneSQQ_]_um, L,Qﬂéi@_osg). 08% w w 3 Fl porescein:

0.1% ww 72 16 Crystalljseiiest |ulese/wcar nel | ose sodium 1. 7% w w

Pol ysorbate 80: 0.1% w w Polysorbate 80: 0.1% w/w

Benzalkonium chloride: 0.03% w/w

Sodium chloride: 0.08% w/w

3 Fluorescein: 0.1% w/w 72 16

- Crystalline cellulose carmellose .

sodium: 1.7% w/w

Polysorbate 80: 0.1% w/w

Benzalkonium chloride: 9,03% w/w

Sodium .chloride: 0.2% w/w

4 Fluorescein: 0.1% w/w ' 128 13

Crystalline cellulose carmellose

sodium: 1.7% w/w

Polysorbate B80: 0.1% w/w

Benzalkonium chloride: 0.03% w/w

Sodium chloride: 0.4% w/w

5 Fluorescein: 0.1% w/w 30 29

Crystalline cellulose carmellose

sodium: 1.7% w/w

Polysorbate 80: 0.1% w/w

Benzalkonium 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

Glucose: 1.2% w/w

7 Fluorescein: 0.1% w/w 128 9

Crystalline cellulose carmellose

sodium: 1.7% w/w

Polysorbate B0: 0.1% w/w

Benzalkonium chloride: 0.03% w/w

Glucose: 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

g 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 Fluorescein: 0.1% w/w 7 53
: Crystalline cellulose carmellose

sodium: 32.0% w/w

Polysorbate 80: 0.1% w/w

Benzalkonium chloride: 0.03% w/w




" Benzal koni um chl oride: 0.03% w w Sodi umchloride: 0.2% w w 4 Fl uorescei n:

0.1%ww 128 13 Crystalline cellul ose carnellose sodium 1.4 %%n%y&zooz
Pol ysorbate 80: 0.1% w w Benzal koni.um chl oride: 0.03% w w Sodi M
chloride: 0.4%ww5 Fluorescein: 0.1%ww 30 29 Crystalline cellul ose
carnel | ose sodium 1.7%w w Polysorbate §Q@: _0.1% w w Benzal koni um
chloride: 0.03% ww d ucose: 0.5%ww 6 Fluorescein: 0.1%ww 72 10
Crystalline ceIIngEe cargg]lose sogiunl 1. 7% w w Polysorbate 80: 0.1% w w
Benzal koni um chl or ree™= a : 1.2%wWw 7 Fluorescein: 0.1%ww
128 9 'Crystalli ne Rdaldndsisei ic arompd el odiasn 11 7€owiev £&pl ysor bat e 80:
0.1% w w Benzal. | . Yre l,oride: 3% cose;, 2. 1% w w_8:
Fl uor escei n: é%?@)(l\%/a v%%q'gzt 8 Ct,;rqiléstﬂgﬁocﬁgev%c\éﬁl?%%’s@g cﬁpﬁe??%ggnggﬁFum 0.1%
w w Pol ysor balescgGbedl 1in wwhe RenxatikoniTabbdl drveee prégésedw 9For
Fl uorescein: @ VSt | | o i 0.5%
S0 bars B B Al T s el S aE T g aEEar e

w w Pol ysor bate 80: ni um chl ori de:

—Fluorescei n: Sepaiyed nsgqng the Micro-Osmometer Model 3MO from Advance -

Instruments, Inc. The result is shown in Table 2.
Bicavailability (B.A.) of the compositions 11 to 16
- determined by the method described in Working example 1
10 ° is also shown in Table 2.



C}ystalllne cellul ose carnell ose sodium 3. 096m/m1- Polysorbate 80: 0. 196
w w Benzal koni um chl oride: 0.03%w w 19 August 2002 15 Conparative
exanpl e 1. Fluorescein conposition Nos. 11 to 16 for appli t2fHgHSt2P02ne
mucosa conprising the conponents described in the following Table 2 were .
prepared. For 5 each pharnmaceutical preparation, osnotic pressure was
nmeasured using the Mcro-Osnoneter Model™ 3D from Advance |nstrunents,
I'nc. The result is shown in Table 2. Bioavailability (B.A) of the
conpositions 11 to 16 determ ned by tHhBab®éhdd described in working
exanple 1 10 is also shown in Table 2. 19 August 2002 16 Table 2
Conposition Cg Peitgen@snot i ¢ B. A Comdosipimessure (nOshysmoBig¢ 1/1B.A.
Fluorescein: Q" Poww 29Q 7 Crystalline cellul ose carne]$#xrseusodi um L. 7%
VV/ W --- - Pol SOF bqﬂ’ e 89_ ﬂ 10A \I\II vYi Dnnv nnl um Ph| nl“l d : (IFQSPHZOA\ \I\I/(\i)
Sodi um chlori de: 0.9% w w §°‘T—j ‘ésc?cﬂ%[ 1% wiw 340 7| C3Stalllife
cel l ul ose carnel | ose sodi % WW sorrf)néatle ¥o: 0. 1%ww
~Benzal koni-um-ghl ori de: 0./Q3 Mot gléCO§ei% 5?@W/W 13 Fl uorescein:f 0.1% w w
4000 4 Crystalline cell ngaaaalq:aﬁm Q88361 ¢z 1w /A% W W
. Sodium chloride: 0.9% w/w

12 Fluorescein: 0.1% w/w 340 Ki
Crystalline cellulose carmellose
sodium: 1.7% w/w

Polysorbate B0: 0.1% w/w

- Benzalkonium chloride: 0.03% w/w
Glucose: 5% w/w

13 ‘Fluorescein: 0.1% w/w 4000 4
Crystalline cellulose carmellose
sodium: 1.7% w/w

Polysorbate 80: 0.1% w/w
Benzalkonium 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

Polyscrbate 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: 0.903% 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
Clucosze: 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



Pol ysorbate 80: 0.1% w w Benzal koni um chl oride: 0.03% w w d ucose: 67% .
w w 14 Fluorescein: 0.1%ww5 7 Carboxy nethyl cellul ose §@%d§%t£b&%wlw
Pol ysorbate 80: 0.1% w w Benzal koni um chl ori de: 0.03% w w 15 or esceéin: .
0.1% w w 30 5 Carboxy nethyl cellul ose sodium 0.2% w w Pol ysorbate 80:

0. 1% w w Benzal koni um chl oride: 0.03% W w- Sodi um chloride: 0.08%w w 16

Fl uorescein: 0.1%ww 30 5 Carboxy nethyl cellul ose sodium 0.2% w w

Pol ysorbate 80; 0.1% w w BenzaJ%% iumchloride: 0.03% wWw d ucose: 0.5%

W w Exanpl e 2.1% &9y f3%of £% *conposition Nos. 17 to 18 for
application to the nucosa conprising the conponents described in the
follow ng Table 3 were prepared. For eBableh3rnaceutical preparation,
osnotic pressure was. neasured using the Mcro-Osnoneter Mdel 3M) from
Advance 10 | ngewpresittson [ Nnc. The resohpesisighown i n Tabl @s@tic B.A.
Bi oavail abilityo(B. A ) of the conpositions 17 to 18 del&Fpis¥€d by the
met hod descri hed in Whrkj ng- pyam'\l e 1 19 AIIﬂIIQT ?ﬂﬂ? 1] (F‘gsﬁl sb sBhun in
~Table 3. Tabl ¢ 3 Cdhposi ?6‘1’?‘@6 EWN& pE ! . pfesslire® (nsm
($) 17.... 5-darboxy fl qu%%t&lﬁ %cf/l PeeasBel s37st alline cel|ul ose

carnel | ose ‘ Polysorbate 80: 0. 1% w/w
' Benzalkonium chloride: 0.03% w/w

18 S-carboxy fluorescein: 0.1% w/w 30 47
Crystalline cellulose carmellose
sodium: 1.7% w/w

- Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
‘Glucose: 0.4% w/w e

Comparative example 2.
5-Carboxy fluorescein composition Nos. 19 to 22 for

application to the mucosa comprising 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
Instrumeﬁts, Inc. The result is shown in Table 4.
Bicavailability (B.a.) of the cOmpoSitions 19 to 22
determiﬁedrby the method described in Working example 1

15 is also shown in Table 4.



sodium 1.7% w'w Polysorbate 80: 0.1% w w Benzal koni um chl oride: 0.03%
w w 18 5-carboxy fluorescein: 0.1%ww 30 47 Crystalline Ci*’l ul ose
carmel | ose sodium 1.7%w w Pol ysorbate 80: 0.1% w w BenzaP AYEHEH7002
chloride:. 0.03% ww d ucose: 0.4%ww 5 Conparative exanple 2. 5-Carboxy
fluorescein conposition Nos. 19 to 22 for,gapplication to the nucosa
conprising the conponents described in tflue follow ng Table 4 were
prepared. For 10 each pharmaceutical preparation, osnotic pressure was
measured using the M cro-Qsnoneter Modeiabdih % r om Advance I nstrunents,
Inc. The resuft—is—shownin-Table 4. Bioavallability (B-A) of the
conposi ti ons 1PFE>F2°"det er mi ned BEYRWE™HBt hod descr i| LBFIAC Wlr kPrdy:

exanple 1 15 1% also sHown in Table 4. 19 August ZOOZ.sz:%:;ﬁblde

Conposi ti on ComposigtTom T QauE Bt NOTT S5 60 119 carpoxy
fl uorescein: {0. 165'Lv?//w 34§r§§t§§;£ﬁjiﬁ{%iﬁegf Eégg:gar mel |33§e slodi E’m 1 76

w.w Pol ysorbate 80: 0. J%q&iwe: Betigal/oni um chl oride: |0.03% w w d ucosg:
~5% w-w- 20 -5--ciar boxy fl udqreesgessbatd. ddo ol 4000 3 Crystalline dellul oseg
carnel | ose sodi um 1. 7%|WewzaPainysordbdbeiddQ: 0 M3k%¥w w| _ Benzal Koni um
chloride: 0.03%w w Glucose: 5% w/w

20 S5-carboxy fluorescein: 0.1% w/w 4000 3
Crystalline cellulose carmellose
sodium: 1.7% w/w

Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
Glucose: 67% w/w

21 S—-ecarboxy fluorescein: 0.1% w/w 6 7
o Carboxy methyl cellulose sodium:

C.2% w/w

Polysorbate 80: 0.1% w/w
Benzalkonium chloride: ¢.03% w/w

22 5-carboxy fluorescein: 0.1% w/w 30 -3
Carboxy methyl cellulose sodium: '
0.2% w/w '

Polysorbate 80: 0.1% w/w
‘Benzalkonium chloride: 0.03% w/w
Glucose:; 0.4% w/w

Example 3.
-5 Salmon calcitonin composition Nos. 23 to 24 for

application to the mucosa comprising the components
described in the fbllowing Table 5 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 5.
Bioavailability (B.A.) of the compositions 23 to 24
determined by the method described in Working example 1
is alsc shown in Table 5.



-~chl-ori-de: " 0.08% W w 24 SakaDfscehhicd BONIN1%0w008. %W w 30 47 Crystallin

d ucose: 67% w w 21 5-carboxy fluorescein: O. l%vv/w 6 7 Car boxy met hyI

cellul ose sodium 0.2% w w Pol ysorbate 80: 0.1% w w Benzal Iﬁﬁg{ um %966)“ de:
0.03% w w 22 5-carboxy fluorescein: 0.1%ww 30 .3 Carboxy

cel lul ose sodium 0.2% w w Pol ysorbate 80: 0.1% w w Benzal koni um chI oride:
0.03% w w ducose: 0.4%w w Exanple 3. _5;%3alon cal citonin conposition
Nos. 23 to 24 for application to the nucosa conprising the conponents
described in the following Table 5 were_prepared. For each pharmaceuti cal
preparation, osnotic pressure was rreas%&gguéi ng the M cro-Gsnoneter Mdel
3MD from Advapee—310—tnstirentss !..8 T..c FeStH+—-5 shuog *{‘:T"“‘" 5
Bi oavai | abi | i { g"’f@sﬁit}'“& the conpoSTHECEHE D3 to 24 det Smosﬁié% by VB tie

met hod descri bed’ in working exanple 1 |s aI so shown in ) 19sAugpst
2002 19 Table 5 0pmpost EL L CoIaThhi T o HaaH kv B- A | NO.1oPr e3SUTs

(mosm) (% 23{Sal mon cal ¢eh-pdiaiiidl QA8PaIWY dlmaRiodar yStal | i ne gel | ul os
carnel | ose sodium 1.7& Wshaium: Polsysps bate 80: 0. 1% w/|jw Benzaltkoni um

D

192

cel lul ose carfrel | ose sodi BanzalkP84un whldmkysdl938 ev/80: |0. 1% W w

24 Salmon calcitonin: 0.008% w/w 30 47
" | crystalline cellulose carmellose
sodiun: 1.7% w/w

Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w
Glucose: 0:4% w/w

Comparative example 3.
5 _ Salmon calcitonin composition Nos. 25 to 28 for

application to the mucosa comprising the components
described in the following Table 6 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 6.
Bicavailability (B.A.) of the compositions 25 to 28
determined by the method described in Working example 1

is also shown in Table 6.



Benzal koni um chl ori de: O.
} 5 Sal non calcitonin conposition Nos.
micosa conprising the conponents described in the follow ng
each pharmaceuti cal
measured using the M cro-QGsnoneter

prepared. For

I nc. The resul

t is shown

03% ww d ucose:
25 to 28 for
preparation, osnot
Mbdel g

Bi o

in Table 6. ailability

0: 4% w w Conpar ati ve exanple 3.

appl |$éa#| on to t he

i C pressure was

(B.A) of the

conpositions 25 to 28 determi ned by the method described in worKking

exanple 1
Conposi tion

rmnm tion.

mtic B. A No. pressure (

is also shown in Table 6. 1Xakkgif 2002 20 Table 6

nosn) (6) 25 Sal

HEHet 20080 ¢

from Advance 10 | nstrunents,

calcitonin: O.
w w Pol ysor bg

f\ln|+n

GOBRBSHHPBA0 3 Cr yst@amppsiticnl | ul ose cal Peheeise
8- 80: . 0. 1(0W/W Benzal koni um chl or| de

r\ anO/ \I\II

lc Y| PQ

$o8idm -

OPGSS/ﬁLWPW d uco

1. 7%
=N

5% w w 26 Sal 1
carnel | ose soq
chloride: 0.0

Car oboxynet hyl

UII L:

li um .7%

3% ww due
~-Car-oboxymet hy|
Benzal koni um ¢

cel | ul ose
hloride: 0
cel | ul ose

\.III.UI

A= Ak Annn_ 2
almon calcoitor
01
gﬁ&ﬁgg rt@é%' gglcr%neca CI
8O0} ddiba %9/ vd WyPplwsor bat e

B83%alkvh 28 SRldMAecal.0B$ GYN:
sbahasat 5% w/w

L oS

Ben%%q ko1| uFf\
tlonin: 0.008% w w|
80: 0.1% Ww .
0. 008% wfw 30 5

=4

6 5

26 Salmon calecitonin: 0.008% w/w 4000 2
Crystalline cellulose carmellose
sodium: 1.7% w/w

Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w

Glucose: 67% w/w

27 .} Salmon calcitonin: 0.008% w/w 6 5
Caroboxymethyl cellulose sodium:
0.2% w/w

Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03% w/w

28 Salmon calcitonin: 0.008% w/w 30 .5
Caroboxymethyl cellulose sodium: :
0.2% w/w
Polysorbate B0:
Benzalkonium chloride:
Glucose: 0.4% w/w

0.1% w/ir
0.03% w/w

_ “When the model drug is a liposoluble low molecular
5 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
10 with a pharmaceutical preparation having an almost
isotonic osmotic pressure of 340 mOsm (Composition Nos.
11 andhlz) or with a pharmaceutical preparation'having a
high osmotic pressure of 4000 mOsm (Composition No. 13),
and, as shown in Table 1, the biocavailability is

15 increased by 8 to 15 fold. Bioavailability decreases

with increased osmotic pressure, and at 30 mOsm
(Composition No. 2) it is three-fourth that of 5 mOsm
(Composition No. 1)

No.

and at a higher 72 mOsm (Composition

3) it decreases to a great extent. Even at 128 mOsm

20 (Composition No. 4) it exhibits a bioavailability about



0.2% w w Pol ysorbate 80: 0.1% w w  Benzal koni um chl oride: 0.03% w w

A ucose: 0.4% w w Wien the nodel drug-is a |iposol uble | ow Iecular

wei ght substance, fluorescein, plasna |evels of quorescelﬂg

that were sprayed with a pharnaceutical preparation having a Iow osrmtlc
pressure of 5 nOsm (Conposition No. 1) to fhe nasal nucosa were narkedly
hi gher than those in rabbits that were §bﬁ%&éﬁ 10 with a pharnmaceuti cal
preparat|on having an al nost isotonic osnotic pressure of 340 nOsm

(Conposi tion Nogice lds antigh 23s othatt ff atbRaphatBacetslicgle pAeRaret ioay i ng a

hi gh osnotic o 3 o o
Table 1, the E$§§va I %ﬁlﬁ?gglggﬁ é%@ggangthsNQio%lhoFolQq & 3o

Bi oavai | abi | i tIt deds degen a ?hSFﬁUPe’égéH BY¥RBt P"Eeﬁr d€SFPRiCRF O30 nsm
(Conposi tion N%m@alétpféséﬁf@«? Eauekhstibat asf sadrfc@mmch(leerimsu tion No. 1)

d at a_higher 72 t t
extent . Bven alCTROTELHBONGBonboLP: fonRse hjoPEE. Biaved bl
—bi-oavaitabiti ttyhabauaté.ﬂ—sﬁuguble2@82tsZ§uchVVBS€g&ﬂCbl5@h (mmmm he

phar maceuti calyplenarali o NaylpAogRB A0STL04AdRALR: (HUWPIS WPy 11

to 13) It h oW A When T Sotoni c at osnoti c
pressure, saltk.Suchtlas kbdhem theorcpdeeBtrasiposicti sheNsatertigspluidve

hi gher bi oavai _ lts Sydla &S H4CasSR
(Conposi tion ck%h};é%éﬁ’ 1%{%‘0!@5@% %Fg%?tcélgné?cat g% thz;#l u,p to about

1.5% t A8 hi ghetoavel balabbhty alfokCOMPRKESRAL BRLWESH QOMPOSItifl &Y of

sol ubl e subst agggsy léndt@Gmﬁbgheiohhﬁol@)bl ogvehn! Fid Itth\e I};ﬁua(x@mmﬁm
bet ween Conposition Nos. 8 “and 9 an osi t.ion No.

phar maceutlcaIPr‘EJ?%‘fJ%?’a‘P’i‘%n}éaﬁéGBnS gof"o B Ei é"rﬁrsé’ fr'e elpﬁsé‘??rx‘} e%/légl s

wer e al nost equéte tH1Lhdet pbanaRcest thal phaepaceticdeal fpepag stsiaironi ¢ or ;\
hi gh anDtiC pheéf#éelggggnlceerﬁlggtosmotlc 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

'-wéight substance, 5-carboxy fluorescein, plasma levels of e
S—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 ln rabbits that were sprayed
with a- pharmaceutlcal 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 bioavailability is increased by

777779 to 17 fold. Furthermore, even for the pharmaceutical
preparations- having a low osmotic pressure, plasma levels



15 contain water-insoluble or water-|ow sol ubl e substances (Conposition
Nos. 14 to 16). These results indicate that the effect of gsnotic pressure
of the pharmaceutical preparation which is isotonic or | owetABEUSt#O02
perneability of the water-Iow soluble substance to the. 20 blood at the
mucosa i s markedly exhibited only when a yater-lnsoluble or water-1|ow

sol ubl e substance is included, and theré%y the effect of the aqueous

pharmaceutical conpgsition of t he present invention for application to t he
nucosa was delf§ASt PRt 29ugheiot RBenbBiarmacey tiiscad RaeRaradiignise | ow

gnlecglar f% hweughtlsubahaacar 51@arBQMbt&bug@@aawﬁé wﬂeﬁS%ﬁe el o |
car boxy ugrescein_inra were spra wi t phat maceuti ca
preparati on h59P§813 F0W355509P805P§;§UP§ HP%€I%§§Wﬁ@@Q%§iHﬁ Qﬁ? tRECe17) to
t he nasal nuc¢SempesétioBONparkadl yoh2gher than those in rabbits that were

oot i eseurc of "B00 AR ALt Eotaagreren char, PRt ePil iy geRbiId ©
~phar nmaceut i caPrpreparapfokhRaphagracehghcadsprepargtdosumbioh 4600 nosm

(Conposi ti on meotgaxc 80d1 oparasns RAWNpbPmiabl 95ty b&etm!O%%%'&aE w ty is

I ncreased by 17 fold. Furtherpore, even for "the pharnmaceuti cal
prepar ati ons ﬁﬁ@PﬁéeaspeﬁFégﬁﬁtFe shesbhped, aﬁl5§ﬁampé@§ﬁsl§9mA€§G§ﬂY2002

22 hmere alnnskheamaédtenlyewnbﬁraawaubrcahs@uaba@abkomate&awbﬁg Lfotonlc
or high osnmotic ssur en _t hey conta ter-insaluble or
mater-P%ﬁlsolﬁﬁ}gggﬁbEFgﬁggnc?CﬁﬁpéEF}PaﬁdNogndzf%FGegg)th@ Phéeet Oful ts
i ndi cat e t hatthheaghifeus phapmaveiuticpilessnpesdk ibhe ofhahenpeetiena!
preparati on whj | [ 0 r.Qn e reabi

hetor-iow  sotibrationsFahoabbL2eab iR, s8" shar pBERRRRes Wenhakifyea.

exhi bited only wheWhanwbherdrngoiabkewatevasolubdw hdg@om@BEQUQabstance-Ls

| ncl uded, andytDghebyaihoncbheeicahint NB1AGHEOISVRAY BRCRUNLEA| composi tion
of the present invention for application to the nucosa was enonstrated
calcitonin in rabbl s that were sprayed with a

pharmaceutical preparation having a low osmotic pressure
- 0of 10 mOsm (Composition No. 23) to the nasal mucosa were
markedly higher than those in rabbits that were sprayed
with a pharmaceutical preparation having an almost
20 . dsotonic osmotic pressure of 340 mOsm {(Composition Nos.
.25) or with a pharmaceﬁtical preparation having a high
osmotic pressure of 4000 mOsm {(Composition No. 26); and,
as shown in Table 5, the bioavailability is increased by
13 to 19 fold. |
. 25 - Even for the pharmaceutical 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 contain a water-
insoluble or water-low soluble substance (Composition
30 - Nos. 27 and 28).

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 blood at the mucosa is markedly

35 exhibited only when a water-insoluble or water-low
- soluble -substance is included; and’thereby the effect of
the agueous pharmaceutical composition of the present



When the drug is a water-soluble high nolecular weight sal non calcitonin

pl asma | evel s of salnon 15 calcitonin in rabbits that were %@fﬁy ﬁbag a
pharmaceutical preparation having a | ow osnotic pressure

(Conposition No. 23) to the nasal mucosa were markedly higher than those
in rabbits that were sprayed wth a phar eutical preparation having an
al rost 20 isotonic osnotic pressure of 34 n1(Cbnposition Nos. 25) or
wi th a pharmaceutical preparat|on having a hig osnotic pressure of 4000
nOsm ( Conposi tiBReNbionsfor sappl lﬁétéﬁﬁv\ﬁol ﬁh?aB‘Pé’C’l%a RE Hlesersratiad cy

is increased by 13wiehlfehatd. t85tEéeBeEQlltt RBaRhabipeees ¢dle prepar ations
havi ng a | ow .0SnDti ¢ press nost t he

asna,| eve ua
phar maceut i cal *PFRPRFLY T 5%s® ag%ﬁgr?§8F6H|&n %XHPQ € &sﬁﬁpliamp §UP@“Vhen
they do not costampla matehelﬁebaubbﬁshipmhéemebnwthelubmatsubsuammmre

of oot Pe praRa U onf 4 REERAErfatBuP KRR BReBARAEFoR -whidkors it oni ¢

—or |-ower on theew@rﬁeabltheyr©$01hethatecom0ﬂme§otﬁbl@b§@mﬂ&mﬁy¥ﬁ(9ﬂlﬁ?

plood at the TReasd SeIBOEECLYiROs ﬁxgkgmbgg MeRaSRpAraRlce Il © of

wat er-1 ow sol bstance 1s 1 nc and thereby the effec
aqueous phar meteltheareéahpeRsRiBnbBEVERE $heseFMOtICAREESEGARd 23

Iﬂventlon fOL m:p@éva.alagmieyth@ SHeRfaaivasidarenstr ahedo, Witdh rr%ﬁﬁl ﬁfi t‘g
the res t ar es absorptivity uor escei.n anple 1 an
Corpar atPve | Sxaniie HSSehE Fafo: SORBRT ) ERReHSPRELIUY ST 5 and
bioavallabllltqalslsh@mn in Ekgmpbe13 AhgoCcowphiratiegaectatplichd r e t t hat
conpares the abs t|V|£¥H gv E éyggbggags%%{%sthEé%ﬁple 2 and

Conparative exar et wee € osnotic pressure and -
bloavalIab|I|tbawsvshbmhllntflgﬂrehQWnAﬁsorlwurh Begadd 16 tapparentesul t a«;}

that conpares {fig; aboLpLi ¥Et¥n QT 43840 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 bicavailability.. 7 '
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



calcitonin in Exanple 3 and Conparative exanple 3, the relationship
between the osnotic pressure and bioavailability is shown in Fiqur Lt
is apparent 3 that in any of the drugs, bioavailability |n5?éﬁ&@§?3§ﬁq1
decreased osnotic pressure and that a water-insoluble and/or water-I|ow
sol ubl e substance represented by crystal&hne cel lul ose carnel |l ose sodi um
is required to obtain a high bioavail aBi I“i*ty. Figure 4 is a photograph
that shows the expansion of 20 the conposition when the conposition of the
present inveris @lsmahmyranodtahle Pr eshif enbiuti@s n@heanthisat bloadi ng
an. osnotic PressWief 4% RN LAIS0L 0] CYhdel £sa pAdedite ﬁgs washed
physi ol ogi cal saline having the same osnbtic pressure as the nucus on the
nucosa (thus, Y&ithuI>}9 /g = rﬁJé%)NaqfﬁeS‘ﬂ‘g‘E#%n shovaten: and &baposhei on

OL dtPe pr efeiﬁodd”étﬁiﬁdt&'brh@jﬂt rﬁlﬁof@yb@ﬁsr?im Ct & &s&yﬁesbwawna&ag( he |
addition_site reas onhi ¢ composi ti ons erse ampl e
4. 30 Fl Eores%%ﬁé%{ BiF (et (o LHRPFESPRIR 18 ERe mucosa
~mconpr|shng thmashq?mﬁuﬂxbn(hemaﬁﬁnﬁitdlﬁﬁéaém&ﬁmmn@gvéﬁbwgs7cm£éelated

pr epare For ac I ca ure was
measured usi ng' the Iﬁﬂ%&?li%fgpr an%g gﬁ?n§??ﬁnents,
Inc. The resulrteslsiuﬂiomtlw ﬁabl@@.naﬂbav@vi’@blfrprytl(lﬁeé\. yYabbitseis
conmposi ti on Negewd it0 33 idet erm ned by the nmet hod described in Wrking
exanmple, 1 i 19 August 2002 - 24 is also shown in Table 7. 120 m nutes
after t%?s bl ood was drawn fromthe rabbits, the nasal cavity was washed
with 500 M of .4 nM NaOH solution in water, and then the concentration of
fluorescein in the wash solution was 5 determ ned by HPLC. The anount of

fluorescein in the wash solution relative to the anount given was
calculated as a residual ratio in the nasal cavity, and the nmean



residual ratio in the nasal caV|ty for three rabbits is shown in Table 7.
10 19 August 2002 25 Table 7 Conposition Conposition Csnngé resj dua

B.A. No. pressure ratio in nasal cavity (nOsm) (% (4) 2 gPQB? ‘
0.1% w w5 49 30 Carbazochronme: 0.1% w w Crystalline cellul ose arnellose
sodium 1.79 ww Polysorbate 80: 0.1% w Benzal koni um chl oride: 0.03%
w w 30 -Fl uorescein: 0.1% ww 30 32 22 azochronme: 0.1% w w Crystalline
cellul ose carnellose sodium 1.7% w w Polysorbate 80: 0.1% w w
Benzal koni um chl oride: 0.03% w w Sodi @abé#l.dride: 0.08% w w 31

Fl uorescein: 0.1%ww 72 10 10 __Carbazochrone: 0.1% w.w Crystalline
cel lul ose cp¢ampebbsiensodi um  KCordes¥tienPol ysor hasee8F  Qreshdwel | B-A.
Benzal koni um ¥t ori de: | 0.03% w w Sodi um chl ori 8T WFAFS2 1F| Lior escei n:
0.1% w w 128/ 9 7 Carbdzochrone: 0.1%w w Crystal line cel Paftse

cav;ty
{(mOsm) (%) {%)
29 Fluorédscein: 0.1% w/w 5 19 30
' l.Carbazochrome: 0.1% w/w ' ' ' '
Crystalline cellulose
carmellose sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride:
0.03% w/w

30 Fluorescein: 0.1% w/w 30 32 22
- Carbazcchrome: 0.1% w/w
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

31 - Flucrescein: 0.1% w/w 72 10 10
Carbazochrome: 0.1% w/w : :
Crystalline cellulose
carmellose sodium: 1.7% w/w
Polysorbate B80: 0.1% w/w
"Benzalkonium chloride:
0.03% w/w

Sodium chloride: 0.2% w/w

32 Fluorescein: 0.1% w/w 128 9 7
Carbazochrome: 0.1% w/w
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

33 Fluorescein: 0.1% w/w 7 51 28
Tranexamic acid: 0.1% w/w
Crystalline cellulose
carmellose sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride:
0.03% w/w

Comparative example 4.
5 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, oémotic préssuré was

measured using the Micro-Osmometer Model 3MO from Advance



carnel l ose sodium 1.7% w w Polysorbate 80: 0.1% w w Benzal koni um
chl-oride: .0.03%w w Sodi um chl oride: 0.4% w w 33 Fl uorescei 0. 1%vv/w 7
51 28 Tranexanmic acid: 0.1% w w Crystalline cellul ose carﬂglﬁ ugust 2008 um
1. 7% w w Pol ysorbate 80: 0.1% w w Benzal koni um chl oride: 0.03%w w
Conpar ative exanple 4. 5 Fluorescein conpog tion Nos. 34 to 38 for
application to the nucosa conprising the conponents described in the
following Table 8 were prepared. For each pharnaceutical preparation,

osnoti c pressutRS FEAMeRESs (FRG- usPIRAYRELAPEL Lt Hs Bmdt-dr aMSd&Re3ND from
Advance 19 Augtisd i @092 rat£é ih NShé UNRSAS, cw@tbeQawel ipoky tiBnA ) and

th dual t I f .. 34 to 38
et er mined by 19 ik TE! Theis FHEB A BBy kPAGREVIRG: AoFoAAE% 48 shown i n

Table 8. 5 Tabi@rl&r@rmomple)m @Jr@oesmmosnh&rmunc'rlabiledlﬂal B. A. No.
pressuregratio in nasal 4 cavity (nOsm) (6) (6) 34 Fluorescein: 0.16 ww
523 63 Crystalline cellul ose carnell ofgbfgdbum 1 7% W w PoI ysorbate 80:
~0.-1%w w - Benzal koni um chloride: 0.03%

Composition | - Composition Osmotic residual | B.A,
No. pressure | ratio in
' ' nasal
cavity
(mOsm) (%) {%)
34 Fluorescein: 0.1% w/w 5 23 63

Crystalline celluleose
carmellose sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03%
1 w/w

35 Fluorescein: 0.1% w/w 30 15 47
Crystalline cellulocse '
carmellose sodium: 1.7% w/w
Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03%
w/iw

Sodium chloride: 0.08% w/w

36 Flucrescein: 0.1% w/w 72 5 ieé
Crystalline cellulose
carmellose sodium: 1.7% w/w
‘Polysorbate 80: 0.1% w/w
Benzalkonium chloride: 0.03%
w/w )

Sodium chloride: 0.2% w/w

37 Flucrescein: 0.1% w/w 128 4 13
Crystalline cellulose
carmellose sodium: 1.7% w/w
Polysorbate BO: 0.1% w/w
Benzalkonium chloride: .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
fluoréscein are higher by 2 to 3-fold in the Examples of
the present invention (composition Nos. 29 to 33)
contalnlng a hemostatic agent (carbazochrome or
tranexamic acid) than the in the Comparative examples
15 (composition Nos. 34 to 37) containing no hemostatic



w w 35 Fluorescein: 0.1%ww 30 15 47 Crystalline cellul ose carnellose
sodium 1.7% w w Polysorbate 80: 0.1% w w Benzalkoniun1ch|8r'de: g.03@6

w w Sodi um chl oride: 0.08% w w 36 Fluorescein: 0.1% w w 72 B°fgigust2002 _
Crystalline cellul ose carnellose sodium 1.7% w w Pol ysorbate 80: 0.1% w w
Benzal koni um chl oride: 0.03% w w Sodi um ghl oride: 0.2%w w 37 Fl uorescein
0.1%ww 128 4 13 Crystalline cellul ose carnellose sodium 1.7% w w

Pol ysorbate 80: 0.1% wW w Benzal koni um chl oride; 0.03% w W Sodi um

chlofi de: 0. 498&Pk- Th&Dr PEFERSHLRZY | HhER OFRPH eI PRRRAYSL okl a9 olow as

retentivity i B mbemnasahpsecesanofiot.heonodal dmsm f{ cmmsert fomrgo hi gher
by 2 to 3-fo|§ I.n the,gxagplgi.of. the present inventipon conﬁgﬁition Nos.
29 to 33) confairnFAFIFUARENBEEAPL dPadlft PESA b SAACH O JfeTY ik aRk ¢

aci d) than thebbntt BesConrararerelexdmdieatdEs (tdomgpasidrwn, Ndsat 34 to 37)
cont ai niqng no ati A 7 . : ' , en -
camti ¢ ressHeEhEstay' foyS, techlial Bi¥er o s HRAY adf PR iLal G ot
~-(conposi tion Kbe dg8y, sssyguat thei suCestharitdwut @RIMEATENY eyt ghe at
about 50% Thg)peguishehndbaahgnikhaked Wikt 4 NMmSsRA TR SOt Nt he

bl ood after a single adm nistration of . ]
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 N
in the mucosa is greater for the pharmaceutical ' }‘;é
preparations having low osmotic pressure for which the h
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 Qreater than those
obtained with the conventional ¢ompositions 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



the drug, stays at the nucosa w thout perneating into the blood when
coadm nistered with a henostatic agent, and thereby the USf glness of - t he
present invention has been shown for the drugs of which eftd GHEYSLRA9RNnds
on the 10 anount of the drug and on the tine of retention at the |ocal .
mucosa whi ch may |ead to side effects. _Fufgthernore, it has been shown that
t he anount renalnlng in the nucosa is greater for the pharnmaceutical H
preparations (@qug Iom1osnDt| ressure. for _which the 15 anpunt perneated
to the bl ood i ferlowsy 3qpiRisheation fEegueAciesothafe thLesent

i nvention becofmwavﬁbnalgrmﬁlﬁidgmenrﬁi@ PaRr reseutbCcabdpeepanatinogifas ‘a
|l ow osnotic prﬁi qﬁf 20 Industrial Applicability Thus, the first aspect’
of the present Werit1 on provi des a composition for appllcatlon to the
mucosa which has(ﬁﬁumjaﬂuaquééqﬁl;mwem%ibhieytnémehg dsedult inough t he

micosa tg the C nt
|nvent|on for aﬁgﬁgca (ﬁggéggﬁ%%ﬂe nucd§§£88$¢ ?988% Psfgagﬁagreater
~t-han those- omﬁﬂﬁﬁﬁpl@&fthaﬁaQﬂ@ﬂ@ﬁnampédcébm%ﬁst@lbhg wufosa- obtained -
even at smaller doses or snaller adm nistration frequencies than the
conventional nethods. This can lead 30 to reduction in side effects. The
second aspect of the present invention provides a conposi.tion for
application to the nucosa which has efficient and high perneability to the
bl ood and retentivity at the .nucosa. By using such a composition 35 of the
present invention for application to the nucosa, effects equal to or
greater than those obtained with the conventional conpositions can be
obt ai ned even at smaller 19 August 2002 28 _ doses or |ower adm nistration
frequenci es than the conventional nmethods. This can lead to. reduction in
side effects. Thus, the present invention extrenely useful in



5 ternms. of therapeutic and economc effects for drug therapies :

t hat egpl oyapplication to the nucosa. 19 August 2002 29 CLAIMS 1. An
~aqueous phar maceutical conposition for application to the #ifygust2002
conprising one or nore water- insoluble and/or water-|ow sol ubl e substance,
and one or 5 nore nedi canent, and having an osnotic pressure of less than
290 mCsm 10 2. An aqueous pharmaceutical conposition for application to
t he mucosa, conprising one or nore HeebE¥atic agent, one or nore
wat er -insol ubl e gnd/ ogn ¥ghebnkoPhsehkbka tseRat *GR AN AN HF Mmore
medi cament, and having an osnotic gressure,ot | ess than 290 mGsm 15 3 .

The phar mac®RR 11t toMpbRi ENBnPREPS&pp FRERELSH NS @ €TV Weddi ng to

claim1l or ZysohebpdnNasd/6r waseri-Copr es3ub@el $ubs@aiosm aind esse & The
pharngceutical conppsitio forgaﬁgbLCation t o t.he nmucosa according to
stot

claim’l or T FARARY 26" 89 PesSTFEHS &3 Si&Hh ore S5 The

phar maceut i cladn compasdsmon for application to the nucosa according to

~-claim1 or-2, wherein said osmotic pressure is 30 mOsmor less. 6. The

pharmaceutical conposition for application 25 to the nucosa according-to
claim1l or 2, wherein said osnotic pressure is 10 nOsmor less. ; 7. The
phar maceuti cal conposition for application to the nucosa according to claim
1 or_any of clains 2 to 6, further conprising an osnotic

pres%ﬁre-controﬂi ng 80 4GRAPYS sPRFRBAGRAFIEALUCPFRPSISHSBSi N for

appl i cat i omppll daiel dmicos atBecandong,t cospaigihg wher @i nfatgd osnoti ¢
pressure-c ling agent_ is sal.t ... Ih rmaceutical , conposition
for apthiﬁ%@é?t%ﬁé%o ?%%thU%§%a8%C%8?8iﬁétgggg ggﬁf%ﬁ%Mﬁﬁ iH said ‘
osnotic pressrelaomoebibliagsagehante, seddupnehper itdee medicament,

and having an osmotic pressure of less than 290 mOsmn.

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 - ;

R—

osmotic pressure is 10 mOsm or less.

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.

g . The pharmaceutical composition for application

35 to the mucosa according to claim 8, wherein said osmotic
' pressureacdntrolling agent is sodium.chloride.

10{_ The pharmaceutical composition for application



10. The pharnmaceutical conposition for application ' 19 August 2002 30 to

the mycosa according to claim9, wherein said osnotic pressure-controlling
agent is a water-soluble sugar. 11_ The pharnaceutical conp§sAugust 2082
application to the nucosa according to g aim10, wherein said osnmotic 5
pressure-controlling agent is glucose. 12. The pharnmaceutical conposition
for applicatign 0, sa_according,to claiml or any of clains 2 to
11, wherein ggi t(:jh‘\%val{l&e?g?%g% upF e 5%hd %rgei\%f@réro&}‘gﬁ%ﬁl gaidypshaideis a
cel lul ose. 1Br93surghecphae hhceytagaht cospaswaten-Eo0Lubppl 5Gghi-on to the
mucosa according to clai I i | lulose_is crystalline
cellulose. 14 . THe ph@%%eﬁfﬁgé&%gﬁgsg??éﬁs%gf’oapﬁ?FcﬁPgiﬁcaFéophe ,
nucosa accor’dt ngf® ovetesam acerrdiyg ofo c¢ha s 20t owhdbe 1B, swhar esnosdicd one
or noré vat gsrdHsotalbd&n @AM DI ndyvad fnd OV sgjﬁl&@)ﬁe:substance IS present as
solid particles _i,n an_aqueous medium 15 e pharmaceuti-cal conposition
for application o t MR Hidy TORPSi b an ofonngpplichaime 2 to

~20 11, wher eio tsed dnOmEs OF a dws:6d W efa | 152] bl eo@nﬁlﬁ-profvaéféill@v‘ésgbum e
16, Th

Dhar maceut | oAl” SORBEt ST oF S 1L N (S A HABEE HeeorerRbleo any

of clains 1.%18351‘155“:'}“@6@1}&3191 ceblwlrg® i sing a water-sol ubl e pol yner

micosa aceording To. blamiie hhars n bar e har Lot ey SAiaflattes "one or

more sel ect & f UG S oxbind i k2t H givherao dsajpbdl yet hyl ene

glycol, 30 glepderlidse pa ywpsatdmlienre ol oy opyl ene glycol,  propyl ene

DT g ML NSl Lt S

hydr oxypr opyHo ddld wlwsea  aanth riaigoxepicdpyilm Metdy labeld il O8eims 2 +o

}5 13, wherein said one or more water-insoluble and/or
water-low soluble substance is present as solid particles
in an aquecus medium.
15- The pharmaceutical composition for application
to the mucosa according to claim 1 or any of claims 2 to
20 11, wherein said one or more wateruinséluble and/or
water-low soluble substance is dispersed as solid
particles in an agueous medium. | 5
~-- 16 . The pharmaceutical composition for application
to the mucosa according to any of claims 1 to 15, further

25 comprising a water-soluble polymer substance.

' 17 . The pharmaceutical composition for application
to the mucosa according to claim 16, wherein said water-
soluble polymer is one or more selected from the group
consisting of alginic acid, polyethylene glycol,

30 glycerin, polyoxyethylene polyoxypropylene glycol,
propylene glycol, pectin, low methoxyl pectin, guar gum,
gum_arabicd carrageenan, methyl cellulose, carboxymethyl
cellulose sodiﬁm, xanthan gum, hydroxypropyl cellﬁloser

‘ and hydroxypropyl methyl cellulose.

35 18 - The pharmaceutical composition for application
to the mucosa according to claim 17 , wherein said water-

~8oluble polymer is'carboxymethyi'ceiiulose SOdium.



35 18. The pharmaceutical conposition for application to the nmucosa .
according to claim 17, wherein said water- soluble polyner |s car boxynet hyI
cel l ul ose sodium 19 August 2002 31 19. The pharnmaceuti caft® &H%’& 5

for application to the nmucosa according {p claim 17, wherein said wat er-
sol ubl e polymer is xanthan gum 20 . The phar maceut i cal conposi tion for

I t 5t I 17,. wh d wat er -
oTubl 6 pol ymer §s Dy by ph BogT Rer Ry del PUPDES iof Fre fondrimatams cal

conposition f&? &pplihearsonacterd hegnuoosdaancardi pyetreiel aiandl6s her ein

the conbinati®n,9fes bstance and water 10 sol uble
polymer is crystal I?nlzépyq{%l ose}p%g#%{ql 8EH sodi um 22. The pharnaceuti cal

conposi tion for applicatherPhamratruricasacamposdicignt doanypefl iclaaiign 1 to
21, fursher  ©OMDd Shildhds SIAAN to18123n The ana&g%egteﬂl%a'ﬁte%ere i
i

corrp05| tion f I i catl on mucosa accor
said surfact® a Iba’tst‘e @Cflr%y%‘épbﬁa‘i“ﬁﬁbﬁ t Fealudomposi t i on for

—appli cati-on-to tfzq nuc;m‘@ g&mﬁﬁef&élgti@aﬁn&oﬁﬁoﬁhﬁhﬁﬁ Eol0a23 148§l 20
sai d nedi ca - &, t The Ehar nmaceut | ca

ment er-sol uble nmedi ca .
‘conposi tion for ar?)pl | ca?siaonacqor‘{lﬁég n%%o%gehlﬁc?ﬁ’dl HYSEBLANY6f clains 1 to
25, wherein SsHitd reediccamehtsaisl avd igosihsbleb hedscbgeahce28ndTh@ter—

phar mapeut | oalo GAMROSIdl Al of, apRldcal] o 2118)Lbe mucesa,according to

any of clains to 25, wherein mucosa I S nasa
phar maceut i célo%’rﬁ)om tion for application to the mucosa according to any

of clainms 2 to_262mhergid p r@&lﬁm%ﬂ'&oﬁﬁgﬁéitiénoﬁgron{)ﬁ 56?’e| ect ed
ot _

fromthe 30 gro gﬁgonmstln of tranexam c epsi |l on a orgd
acid, car bazoéjhr OGS S Gt %h@b‘&iobht@nﬁsoduunher

sul fonat e, plytpnadiione a euaitayltatnd, .

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 appiicat%on
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 2§, 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, carbazoéhrome sulfonate,
carbazochrome sodium sulfonate} phytonadione, etamsylate,‘

-monoethanol amine cleate, thrombin, hemocoaglase, and
adrenochrome monoaminoguanidine 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



monoet hanol am ne ol eate, thronbin, henocoagl ase, and adrenochrone

monoarmni noguani di ne nmesilate. 35 28. The pharnmaceutical conposition for -
application to the nucosa according to any of clains 2 to 39 Augnst 002 t he
agent ot her than said henostatic agent_ig,one or nore 19 August 2002 32
selected fromthe group consisting of an antiallergic agent, an

anti histam c a ticholinergic agent, a steroid, a vaccine, and a
subst ance fo?gggﬁg?ghgfégyFﬁgngrQFﬁeCﬁﬁ@g§§lp§ Risah RitdsdleF g The

phar maceut i c&Bebnpési ehbhhfietamapphigeati,oan katnasal iMeceE® agReyding to
ol ai m 28, whstekihheaageptinBt hehd! Dan, sakd Demstatic agent Is asteroid
ABSTRACT  The presént inventién provides a phar hBtedEREal- e Gmosidtidon f br
application tBet HeCREB0sa PBSBE BYedshn drug therapy conprising a

wat er - iSnsol ubl e apgl/ or rwat SharhaWegekHRhe . [ nt.,. and an
aqueous ned'gn% ang havin§ an osnptiCQ%rg§§§§%§gggpegggfggﬁaggﬁtlﬁﬁsn1A
This conposi t1on2F8 sUPEPFdracverdtBavERAt FéaaR 2Bhavhacein ¢ale egepasiti ons

~for -applicatdometothae sutdshemdseatdcehfbatens angdcBi-ghgper neability to- - -

the blood at the nucosa. The present invention further provides a
phar meceutical conposition for application to. the nucosa conprising a
henostati ¢ agent and a nedicanment. This conposition is superior over
conventi onal pharmaceutical conpositions for application to the nmucosa,
due. to perneability and retentivity at the nucosa.





