DESCRIPTION SPRAYABLE GEL-TYPE SKIN/MUCOSA-ADHESIVE PREPARATION AND
ADMINISTRATION SYSTEM USING THE PREPARATION S TECHNICAL FIELD [0001]The cresent
invention relates to a gel-type skin/mucosa-adhesive preparation comprising an active pharmaceutical
ingredient, and an administrationem of 10the viscous éel-type skin/mu osa-adnesive preparation
comprising an active pharmaceutical ingredient using a spray container for a gel formulation
(upper-pressurerelief airless-type spray container) wherein the administration direction of the spray
container can be 15 optionally set. Especiallythe prasept ipyention relates to a preparation for nasal
drop, and an administration system of the preparation using a nasal spray wherein the preparation can
be intranasally sprayed, optionally setting administration,",ion of the spray container, in 20order to
disperse and hold the gel preparation in a broad area of nasal cavity. BACKGROUND ART
[0002]Currentlyrasaznethod for-adremistrating a2smerdicaments it vsoftem used torspray apliguid drug
preparation put in a spray container, to a mucosa and skin of a lumen and body surface. Especially,
drug preparatioi Iof IRFRAZSAPIAd M STEAI OFEiSofte TS e & REM Aedicaments used for this purpose
had been limited to.a Rregional use such as a treatment for rhinit s.However, these days such
adminfstrationaetting some attention for tne purpose of systemic action.Low-molecular medicaments
for systemic action such as butorphanol and sumatriptan, and Peptidic medicaments such as
calcitonin and tieShidpfessin-Fade been already sold in the market as a drug preparation for intranasal
administration, and aurthermore a lot of new applications via intranasal administration have been tried
to get some {Bbgs%%'t on-improvemeht 6 fast-adt B33 Fie mefitd6fdifug prepataticferor SERE-
administration};c_gL m rggggk%sipe&aallg% drug ggﬁeﬁparatiog for tranasal administrati.on include that (1)
fast act of a drug 1€ expected because of its rapid absorption, (2)TR"=28 le 8 vois e Ve
decompos'“%h%ﬁn@%’@u@iecéqﬂri%éé’fén@,) it 5%%os§£plea@m%vr9i% g%%(%rgﬂgosmon %fea droug due to

gastric acid or gastrointestinal enzyme in gastrointestinal tract, is possible to reduce’the dose of a drug

becayse of its highbigavailahilitv,anoninuasive 25admipistration compared with Wig_@a@&qpaﬂem
ral n

can 3 treat himself/herself,a drug can directly reach the blood circulation or cen ervous system,
etc., while the-gemerits ofa diwg peeparation fordntranasal administrationdnglude that(1}the dose of a

drug which 5 can he administered to nasal cavity is limited to 25 - 200 AL per one operation, (2) a
compound hayiing & highmelecidar weight of 1 kixor mpse-ishard tehe ahgosked Wiaessure-
relief airless-type spray container) wherein the
administration direction of the spray container can be
15 optionally set. Especially, the present invention relates
to a preparation for nasal drop, and an administration
system of the preparation using a nasal spray wherein the
preparation can be intranasally sprayed, optionally setting
the administration direction of the‘ spray container, in
20 order to disperse and hold the gel preparation in a broad

area of nasal cavity.

BACKGROUND ART
[0002] Currently, as a method for administrating a

25 medicament, 1t 1s often used to spray a liguid drug



is route, (3) the absorption of a drug might be affected by the pathological state of nasal cavity, (4) the
state of 10 nasal cavity varied between individuals, (5) the elimination system by mubociliary clearance
might affect the absorption of a drug, (6) intranasal enzyme barrier exists, (7) nasal mucosa might be
irritated by a drug, etc. [0004] Nasal cav:tv is a site which first gets in contact 15 with the outside, as
well as oral cavity, which have a very outstanding character about the foreign-material-removal and
prophylaxis. The abnormal activation of these ac-ions or the failure thereby can cause rhinitis, nasal
allergy, etc. Epgp ng,ﬁ%@pog&-v{gv%{) ig&e%m%% 9?1%@“51—%)%3‘! R{locbé%rg. _Igmor éh%} urpose of
the treatment of these nose-localized diseases, a lotnasal spray preparations containing a

vasoconstrictgr agent,an.gptiallergig drug, a:steroid, gic, have been-puton theymarket, 5,4
25[0005]Recently, some nasal absorption-type preparations 4 containing a bioactive peptide or a
water-solublepeptige-having afpeleculanweight.af 10301 3000 have been put gr the, market These
water-soluble hial molecular medicaments are ineffectual via oral administration, but effective only via
injection. Howexernrasat administrationicaivarrane at highduieavailabilih=efseveral te severad 10 Ot.
The main reason thereof is :thought that the permeability of epithelial layer in nasal mucosa which is
an absorptiorepathcfoewatessolgbletighsmeledutar amedicaments isrévenill kigher rarethat of
gastrointestinal tract or other mucosa. Thus, a nasal absorption-type preparation containing a
water-soluble®igRsnofecufar fieticamént Whithlis expectetcasesystamicaliyreffestivectorrmeiation, is
thought to be very useful as a noninvasive formulation type instead of an 15injection formulation.
[0006] Recentl§Xa nasHt absOtpRGTR/pe Prepafatforcivhieh car bé¥xpected fitiyate sl Hetite pain
has been researched/developed as a narcotic analgesic and a migratne - on the basis of the fact that
the permeabillty of Z08pithdlial 1&er i iasal mtcdsa is ShpefiBrid tit othBFATRBER A nadat
absorption-type Igr%para@%ql contaai%in sucthi me i ament h= /I—!:ng centr%I nervous system effect can

markedly.con?ﬁjbu e the imprbverﬁlent a patléLnCi's 6?) rHecauset is 3>%pectae§d to-exert the -

pharmacological-acti e rapi a preparati - ral administration_and it is_possible to
be aziﬂn%inister%%!jb;g p%%t]%% %gﬁ‘g %gs%? (e:a\E/?ﬁ%/JQPI;’%a:ﬁcti ag%%%ﬁn%%%s%cié% Ig/nr?igﬁc?i% tff%ue which
is similar to aymphoid tissue,-These days some.diug preparations far;intranasal .5 adminisfration
comprising influenza vaccine, diphtheria vaccine, etc. have been researched/developed as a
vaccine-administratien-teute forairborne-infectible yirus, hecause thenasal immungrespensiveness is
hiah. Thus, it is so expected thata drug-Preparation forintranasal 10 administration would be
developed orethe:hasistafthe @natomical/physinlogical property ofsasakeavity. Howeyer, fornthe drug
design thereof it is required to understand the anatomical/physiological property of nasal cavity and
surrounding tisspe thereef) 15{00073Adrag preparation for intranasal administration needs creative
strategies because the clearance from nasal cavity is high. The preparation types for nasal cavity
which-have bdéR @iéVelopediclude aatointnieht prepakation, drplatapreparatibnra sARSANe
preparation, a powder 20 preparation, etc. These preparations are designed/developed so that an
active medicat8ntshotlFefettively dxerateffstthfRasat eavify PR absGrbed vialthe rigdal cavity,
i.e., the Hnt-ranasal dispersibility of the preparations should be enhanced or the intranasal retention
(adhesive property§Ehoiitd b& eRRanced i ofder it tHe Bontiéting tire Hetwéerfaactive &
medicament %r}d nasal mucosa, may Be Ierltqstgenefd (_L]P-B-2011 69). _Anointment gre,pargtion for
nasal cavity iSOt s Saritary becauSE It - tsualy put Sn With 2 fifger “aRd 5 Hdditionally it is difficult
to administer etermiped amount of an active medicament because it is impossible to Jet the
medicament égosrgg:ﬁef %nuéffsag(g?odle%p fasal %1\7%? with a finaer. %Ldropléf” ﬁrfépaé%ﬁon?as%e‘en the
most simple 10, preparation for pasal; cavity, however, it is difficult to acgurately apply a gredetgrmined
amount thereof and further the applied medicament is removed from nasal cavity to pharynx through
the mucociliagy:Glearanse - i oA SPFay-type preparation ig,more dispergible than a droplgt Preparation
because a liquid preparation can be pumped up, nebulized and intranasally sprayed. A powder
preparation isdaseful-atthe imerefusing-a medicamentdecomposablerin a selution or when the
retention in nasal cavity should held. However, the intrana=1 20 administration of a powder
preparation mightsometinies bting aboutcseomeruncamfortable feelidgs:gnd-disardee ofarucosa, and it
is difficult to design a preparation having uniform particles. [3008]JAmongst these drug preparations for
intranasal high bicavailability, (5) it is a noninvasive

25 administration compared with injection, (6) a patient can



25administration, a spray-type preparation is the most common 7 preparation type because of its
simplicity and comfortable feeling. On a spray-type preparation, some trials to enhance the efficacy
and the absorption of a medicament have carried out by widening the contacting area between a 5
medicament and nasal mucosa, and lengthening the c%)ntacting time thereof, i.e., improving the
retention of a medicament. [0009] On conventional spray-type preparations, it recommendable to suck
air from nose at= time of the spray operation, in order to prevent holding a medicament 10at nasal

vestioule or peovrt thesshcaed prepacation frog) drippiag,pff o nagal caiyHaueyay, g dhought
(0]

that the elastic tissue of nasal valve narrows by sucking and then almost all of the preparation is
carried from nosede mouthand finally swallowed.,15{00101%he slauid;sprayina deice which has been
usually used in the past is made for a spray-type preparation for liquid formulation wherein a liquid
formulation issprempedeapthreugh acttibe awhichris gengsraly used aban angle-between about 0 - 250
(s=e Fia. 3). For this device, it is 20 necessary to put the tip of the tube in the liquid, and =us the spray
angle of the spray. cortainetr farradministrdtonaieeds tabe sét«at arernd Oand adatientwiessls to tilt
his/her head forward, which is a reason fOr setting at an angle between about 0 - 250. However, using
25this administatidvesysternna aoamatlicuid fornalation ve Wit 10cosity bEad adhesion,-ord$ fow
viscosity will instantly run to nostril. On the contrary, using this administration system as a patient tilts
his/her head Back & theP§i5ray AR§IPGHHRB spraj dontd@ineFfoFREHsistragonBsSet at abéabes - 90,
a normal spray-type liquid preparation sprayed will be hit on the intranasal wall such as turbinate and
nasal septuni’ 8nd therfdrafffePtdinfiriot rﬁ%%tﬁ’%ﬁ of frd<e BECaAtREDS it nof-aPeSiors and riostly

ended up bein%arriregutgghisli%r 10_mout and swallowed, It is %artiall possible toa%revent the liquid
from running T8 rferio? HIeAt-us-of NGS8 byadding an-atneSivé polynter éitionad ISeF 5§ aSStibstrate

of the formulatign en. dhesive polymer is used therein, it is thought that the particle
size of the 1?51‘%}%%%;?%{ %%%/%#%g Lﬁ‘%gt%ﬁ tﬁg Iiaﬁﬁacganﬁ%fv 65 Wdeﬁ@dis%%e{%se%gﬁﬁge F%::spray
spreading-angledtam the, gpray container gets smaller: the particles collide witheach gther in a nose to
get bigger particles which is hit on the wal and Tnn% the formulation end up betn e0 carried to a
mouth and swallowed: Eusher it is-expecied that thesliquid-canbe.spread at g,wide area of the
turbinate by spraying it with wider spray angle, however, thereby it becomes impossible to put the tip
of the tube _atipumaingapinitee liqiid i case:g conventionat Sdlimaitations:to-adninister a;liguid
formulation as a patient tilts his/her head back and the spray angle of the spray container for
administratioreisisetait a desired smglenucosrraddition, the above-mendtoned sprajrdeyvice tar liquid is
a system absorbing external air and thus it is necessary to use a certain amount of an antiseptic agent
or other agent.J0021]In dditicn, dee’pakticlessize spragedvfromithéirs tspy@tdevice toomasat ctavity is
also one of the factors to 10be considered in order to improve the clearance of medicament. That is to
say, the nasaleavityofa Rirhas Has ahcaréact absuCEs0L- £807 émY, theldistanéefrtemeno&tHiMo
nasopharynx is 12 - 74 cm as a -aio:ht line which is very long, a nasal cavity has an optimized, narrow,
and comolicafBitGeTHET R StrchirEan order fhtdtect the lowsrresBrabRfacand BROHEFow slit
of the nasal valvg cause?l[a$gut%a naf of the total e}ir-resistarlc,e in nasal cavity. Further, tpere are some
spaces partitished Fr& Sfitlit>Haftition Wit tarBRTAE T tha Dackeido Bt 26the TEsaFvAITE WRére the
speed of the form%lggon%rfiglrees _sggaé/egbslows down and th?anrti es can cont%[cte%\ﬁ/ith nasal

mucosa and gigpersedﬁowever, insuch cgmp(fl%gtea And wif |ﬁg ntranasal cavi y,af e formulation

particles sprayed should.been easif hit g the inranasal wall to be caught and deposited, Therefo 10
20 serious social problem. For the purpose of the treatment
of -these nose-localized diseases, a lot of nasal spray
preparations containing a vasoconstrictor agent, an
antiallergic drug, a steroid, etc. have been put on the
market.

25 [0005] Recently, some nasal absorption-type preparations



most of the formulation particles sprayed to nasal cavity whose patrticle size is 5 p.m or more should
be caught by the nasal cavity, then the formulation particles hit on the intranasal turbinate mucosa to
be caught and deposited 5 should be carried backward by means of the ciliary movement of ciliated
cells covering th mucosa, and finally, via posterior nasAl cavity and pharynx, drained to the month or
swallowed The countermeasure for the clearance of an active medicament which is taken as a foreign
material by cilia and mucus (mucociliary clearance) is the most important factor on the design of a
drug preparation:fot sy agminisiatian. The effisacy.gnd the, gbsorotion of g medicament i
nasal mucosa can be decided mainly based on the retention of a medicamen kla vesi%e%roperty of a
15 formulatiom=andhthe permeability-of a,medicament af the capturg (p@rtkg\p@s@erch%Aon
medicament administered to the effec ve capture part of nasal mucosa should disappear from the
capture part astee simultapeous Teactionazisly-yyneans otthenemovaktoward gsaphagus.and
respiratory tract 20due to the mucocilia y clearance and the absorption to nasal mucosa cell via nasal
mucosa. Whenithe rembveltowald esephags anthrespisatosrtiact fropy the-effectivecapsepart is
quick, the clearance for the absorption to nasal mucosa cell should be reduced and the bioavailability
23ther€of shotildihé redutetcor, theimenasal ares avhicidirthe formulatiorceeaches tan bet
improved to expand when the particle size of the sprayed formulation is micrified, however, thereby the
risk that the f&?hﬁﬁati@ﬁ%ﬁﬁjlge%%hjlm’@é iffcresse8 SThRerefbre fchas Peenaindarstodd for Etgeskilled
person to consider the balance of the particle size. Accordingly, in order to increase the clearance or
the absorptioR'to-Rashffi"cdsa Bhaimplove the GBSEEGN, i impeRantre BpEmpc thexpaRitle size
of the sprayed formulation, to_spray in a suitable spray spreading-angle 10 and an uniform spray
spread, and fl?ry’()ﬁgr}}g%ﬁ% helr%(%yﬁtio%%f éqﬁﬁsé%fcar‘ﬁ nFe., é{f?ﬁ‘e e pfoptty BP& Fémiut&tibn for

nasal mucos thus it h en necessary.to add an.adhesive polymer as a base material for

formulation tgpif%%%\%éthe \ﬁ%}p?e?rty% f(%%?l’n tﬁéﬁg, fp?slgéjs%fbarél toms%gr%f/: aY5Hdlation & Adse to

take the formulaion to the-iackside ofdhe nasalalval contiolina.the partide slze of e sprayed
[ in

. . k oL, . s
formulation in a size of not more than 50 ym using a nebulizer, an reathlng t glsprpély%%spartlcles at

the time of sprayiag. Haweyer sing.eaiicies b2 e nghrmoie.(han 50 pmahalkormorg of the
particles should reach bronchi or lung, and thus a medicament to be held in intra cavity should
“disappear andvadditioallyuan endesinble-side-effest midht:happen: Furtherthe devics,25for spray
operation such as a nebulizer is expensive, and was not any inexpensive and simple system to
spread a formasat@n baeingaicefféctive padicte size ifca-whotedntranasat 1G]} m erdes tajmprove
the retention of a spray-type 5 preparation in intranasal cavity, the present inventors have invented a
gel base matétiif forspray-adafinistraton-tovaacosa Goskim, laandilavetatreadydisclesedhd sprayahle
gel base material and a spra able gel preparation comprising said base material and an active
medicament, 1DWhRichiGih BEaPBied-tasal cavity that is a mucosa site and is possible use as a
high-spreadin sépra -type preparation for nose (JP-B-2011069). However, it has been already
known as a sgﬁ) s%robﬁﬁﬁ dttHe ViscBEiIRPLhGHIE BE PEdiedtHR UGS ay Bbéritionsven when a
high viscous scprayal%le gl pre Qar%tio IS scgrayeq_. , Jn addition, it is sometimes difficult to keep a
constant amoGnt of one sﬁrﬁ/ﬂs%o? hehthe Spray%hgle G adnfifidir&tio BirapidiFeharkeei etc.
because the lzéosé%@éf%%'& /Q%I;%qe [ee&)aration adherescon the si?ewall of the spray container in

being used as a spray-type’ _preparation due fo its high Viscosity tHe resid i fate thafihdicates an

unsprayed forgylationsetained in the. %on@,&neggehi%%qm%a%%q with & coré\(,(?nrgiggalfllq [api(%ly in the
Spray container. Furthermore, it is also a problem, that the formulation par%cfés s%?’&yedﬂ"\(aréiy reach
the deep nasalcavity. dugto thejrparticle sizedistriution. anditis difficult.tg. adjust the spray
spreading-angle and to spray in a uniform spray spread. [0014] On aPreparation for
spray-adminigitation to skisw shere are also sgmessimilasipreblems g the gbovezmentionad: -,
preparation using a nasal spray such as the retention of the preparation, and the spray angle of the
spray containeoi@foi administrations DISCLOSHRE OFINMENTION:-Ptoblems-10.B8e Soluedhy
Invention :00151As mentioned above, with regard to a drug preparation for spray-administration to
mucosa suchssisasal Cawity, eyereacibral cavity; reciume vagina', anchyrethranespecialspray-type
preparation for nose, it has been improved to some extent in case that sprayable gel base material is
used a liqu foPforirRildtion inYrdler tolimprovesthe tétention ofethipdiquiddHoweverswhen a the
conventions.' spray device for nose is used, ;-1G above-mentioned problems such as high residual
rate &t incoRStaht'Spray aPisifnt nfeyrefiaifaue o reiéntiontaie therers pdsoea problemihat the
viscosity of a liquid for formulation is decreased by spray operation, and therefore



14 it has been necessary to improve such problems.In addition, it is necessary to use a certain amount
of an antiseptic agent or other agent because a conventional spray device for nosesystem absorbing
external air, 5and thus some improvements have been necessary for safety and production cost.
Furthermore, from the viewpoint of the complicated stricture of intranasal cavity, it is one of useful
methods that the spray angle for administration is adjusted for the 10structure of intranasal cavity so
that the sprayed formulation can be spread to a wide area of the turbinate, however, there is a certain
limitation of the-spray angle for administration of a liquid formwilation using conventiqnal spray-type
preparation for nose. Therefore, it has been desired to develop a new administration system capable
of spraying aba sutiable-angle;anskspreading a sprayed feerpylationtg a widegiga of the trbinate and
a new formulation for nasal spray capable of such system. In adM-Hnr, there have been also
similar problemsstocthetahbvesmentioned farmaulationdot aasal sprayran adrugpreparatipndon
spray-administration to skin such as hand, finger, leg, body, groin, scalp, the surround of anus, and the
surround of genitalivem. MEarsssto Sulve thesProbletir b [00£6]The present fmventors have exiensively
studied on the above problem and have found an administration system comprising the spravable type
skin/miicosa-adhésive preparation WRTEHLS PULh a spraycontinerfor aiget formiiatiopheria
(upper-pressure-relief airless-type spray container) that is different from a conventional spray container
for nasal drop 3%cR s cifar&cteiFEFin IREEthE Al R SPAON ErEtliBR YT tRSsIF. av éGistaier can be
optionally set, i,e., the ad | base material can be sprayed 10at any ang{lgl.Based upon the new findings,

theEnt inventon Has 5&eF 56E8mpIdRED. detdit TERAS §ot possbie to-frepare'fhe abova-dssired
gel-type skin/mucosaadhesive preparation by containing a certain constant amount of carboxy vinyl
polymer and/cgr}l @ellgﬁ Sg%]rf}l irllr?fgus ?n‘]rﬁ%r%g?é-%\\éﬁg&\%gg aglesnt. Ja?%c'ularlyr% }tlﬁlg invéLn‘tor%%a\?(}:‘é found
that the additi lan gu n prevent iscosjt e preparatiop from lQwering with -nasal
discharge, {O(%)%%frﬁ%oan, thg}ilr%/%ento%havgifegﬁnd tﬁ%%f% é%8%6§§b|e tgoa%just %ﬁlgt %/iasgégssi?yfof the
above jormulatign by addingsapoutside shegying frce {o.theformylatign.to prepare afermuation
having comparatively high viscosity (for example, 10000 mra.s to 50000 mPa-s), which can make it
possible to spiay twiferraly anckcompletely-preventibeMiscosity attheiforpylation fromplewering via
the spray 16 operation. Furthermore, surprisingly it has found that the viscosity of the formulation can
be adjusted byaddirigea iscasityiawdgtating @geattandman;ioutsideshearing ferce:sa hattbespray
spreading-angle of the spray container and the spray spread can be set to meet the desired treatment.
That is to saytihe preséntinventdsthevedound thrat therfotbewing tendeneys aWithcregard tozangel-type
mucosaadhesive preparation wherein the viscosity is adjusted with a shearing force, the spray
spreading-an§lessprayet fromtd $0usprajebatdiner tends to be narrowed. On the contrary, in the case
of adding a shearing force together with a viscosity modulating agent, the spray spreading-angle
sprayed tends £ B widef. this Prneiple: iPR péssible-totaditistihe spray Spieadiid-antle
controlled to meet the purpose without using, a variety of spray containers. In addition, the spray
spread spray&d fioth & Spray contdinériends I6 be focalized grrtﬁe PERBRENIR uSihg™a §&itfoe
mucosa—adhesiv\;z.%r‘}(,eparatiq?.aq%usted ith oniyviscosity. modulatin nt without any shearing

|

a

onforce. How%-‘\a/ter:,L anks to'the hdingl\%gt itpls%%%%ﬁ%féﬁ%%pr%ﬁﬁ%n%?%itﬁl 5}7% diﬁ&gjs%aring
force, it is possihle.to trol pr d to meet.the purpose by, using these factors,
[0.0181Furth§?rﬁo%é, éﬁ%%gé%%%h ggf?t%%%éﬁ/rﬁﬁ%&s%aegd élsi\?elg}cé?)érr%tio%ﬁ%%%%&tolﬁél steadily
sprayed becayse, 115 viscosiy: anbadnasive properly, and addiiongllyJs Do spray. gyl soe
preparation in the container, it has been found that™a spray ‘container for a gel formulation
(upPergpressyyeztel.ef airless-type spray container) carmake it possible-to.spray.ifsa constgnt amount
and markedly improve the residual race at the time of spraying out. ~  Especially, the present
preparation fagaasghsprayasiigthedormulationand mrcanmake i pessible tonspreaddhedormnulation
to a wide area of the turbinate

effectively exert its effect in nasal cavity or be absorbed

via the nasal cavity, 1.e., the intranasal dispersibility

the preparations should be enhanced or the intranasal

h

o

25 retention (adhesive property) chould be enhanced, in order



10 when spraying it to nasal cavity setting the body position for administration (the angle of patient's
head) and the spray container at the effective angle. TO0O19]Practically, the present invention provides
a sprayable gel-type skin/mucosa-adhesive preparation comprising a gel formulation which contains
an active pharmaceutical ingredient in a gel base matérial comprising a skin/mucosa-adhesive agent.
[00201 The present invention provides the above-mentioned
sprayagel-typeskin/mucosa-adhesivePreparation, 20wherein the applied mucosa is a mucosa of nasal
cavity, eve, eap.qraaving SR, 1 gl ot e gonlied skip.ie 2 sinathand, fingerleg.
body, groin, scalp, the surround of anug, or the surround of genitaallum. Izﬁspemaljry,atlﬁ‘e“ presen

invention provides @ gel-type mycosa-adhesive prepasation:fo, nasalspray comprising a 18 ael

formulation which contains an active pharmaceutical ingredient in a tel base material comprisino a
mucosaadhesive agent. [0024}ia,addition; the present invantion provides the-5above-mentioged
sprayabletype skin, mucosa-adhesive preparation, wherein the s in/mucosa-adhesive agent comprises
earboxy vinylsalymerandiergeltan gum. Furthermere.the-present invesntion: prevides the ana
above-mentioned sprayable gel-type s'k-inimucosa-adhesive 10preparation,wherein
theskif/mucosa<adhesiveagenticontasnsio. 196w o 2i96(dhinhdarbexy winyl:pelymenarigeltan gum,
or contains carboxy vinyl polymer and gellan gum in a to amount of 0.2 96(w/w) to 4.0 ',;(w/w). [0022]In
addition, the pREBEREINVENtich Frevides thie 5 alsovennelitioredsprayabiesgeldypesible to
skin/mucosa-adhesive preparation,wherein thein/mucosa-adhesiveagent contains 0.1 /w) to 2.0
96-(w/w) carbdky viryRPEIFAer i the YRR6SIty thére5TUS adfustedl by erising affoutside’ shgartng
force. The adjusted visc sity is generally 50 20mPa.s to 5000 mipa-s, preferably 100 mPa.s to 4000
mPa.s more pPref a%lygéﬁtéﬁﬂ-’a-s to 3000 mPa.s, and the most preferably 2000 mPa-s to 2500

mPa.s. [0023]Additi nallé{f 'glel%rgsentlirévengigg provides the bg;/e-mentionedtype ,
skin/mucosa-adhesivVe preparation for hasal spray, Wwhich Sompisas 0.116%2.0 "Eatoxy XA Polymer

as a%in/mo%s_.tee-ggg}%sg\i%gg%r ng{\g%eieig ,yiatgdingr:flo\vlvig%gs}ty my dullzfléin%gg%qtcahrlqcar{outside

shearing force, the viscosity thereof is adjusted to Make & comparatively hiah-Viscous preparé)tion (e.g.

the 5 ViSCOSiQ/c%U_t%OQQl@Péi?@yj%%@&@&@rﬁﬂqlg@ shray,spreagindsangle from-fhe spray

container and the spray sprea be optionally set to meet the desired treatment. The inventor has

found that the-spray: spreading-angledands,to becomesnasiaw by:subjecting the gelformulation to the
10 outside shearing force. The narrowed spray sprea ng-anale can be widened by adding a viscosity

modulating ageat;and this-thesspray spreacingran aean be €gntaled through the two factors to meet
the desired treatment. In addition, the outside shearing force can make the spray spread (which is
localized at the periphespby adjustieg gniy pathser viscosity modulatingiagent)sunifoemalized. Eherefore
,.from the viewpoint of this merit, the shearing force is useful to control the desired spray spread.

The viScosity g atingrigept irpthedivehtioRiss 20 rreféradly selepterromaigroupreonsisting of
sodium chloride, potassium chloride and calcium chloride.The controlled viscositygenerally 50 mPa.s
to 5000 prefdradfly AB0HP a8 4ODDFAPAE SmoTe-prefer 8By 5O0SmPaYsEd-3000 mPa.s, and the most

preferably 2000 mPa.s to 252500 mPa.s. 20 [0024]In addition, the Present invention provides th
A powder preparation 1s$ useful at the time of using a

medicament decomposable in a solution or when the retention

in nasal cavity should be held. However, the intranasal
20 administration of a powder preparation might sometimes

bring about some uncomfortable feelings and disorder of

mucosa, and it is difficult to design a preparation having

uniform particles.

[oo08] Amongst these drug preparations for intranasal

25 administration, a spray-type preparation is the most common



above-mentioned sprayable gel-type skin/mucosa-adhesive preparation comprising a thickening agent
for carboxy vinyl polymer which is selected from neutral or basic water-soluble amino acids and is
contained in the weight range of 1 : 0.5to 1 : 3 ;preferably 1 : 1 to 1: 2) against carboxy vinyl polymer.
Furthermore, the thickening agent carboxy vinylyn?er is preferably arginine, lysine, and/or ornithine.
10[0025]And the present invention provides the above- mentioned sprayable gel-type
skin/mucosa-adhesive preparation, wherein the gel formulation contains an active pharmaceutical
ingredient in anamount 0f0.001,510,%-y. /vy in,the.gel formplation. 150026: Further, the resent
invention provides the above- mentionedsprayablegel-typeskin/mucosa-adhesive preparation, wherein
the active phaenaceisical ingredient is#-a fissplved, suspanded; sremulsified state J0027}-ggent
invention provides an administration 20system comprising the above-mentioned sprayable
skin/mucosasadhesive preparatart which,is puldn aspray ceatainer for agel formuationament
(upper-pressure-relief airless-type spray container), which is characterized in That the administration
direction of thespray zontainer 25cab bewplienaltysse: lire orcen taspraydhe peeparation=tenan affected
part for the treatment,the gel base material can be sprayed at any angle.Especially, the present
inventfon proviiés saEdministation systenicomprisingthed prayablegéhtypehricosaagdhesive
Spreparation which is put in a spray container for a gel formulation (upper-pressure-relief airless-type
spray containetYSvHersihthé préparatior B&A BE ifttaridsally spriyed coptivhafly Betinganespray
spreading-angle from the spray container, in order to disperse and hold the gel 10preparation in a
broad area of N4Sal cavity [0S The Presert invéitich provides the %’%%Vé%ﬁ&ﬂﬁ)nedl&'dnﬁﬁstration

system, wherein the viscosity of the gel formulation is in the range between 50 raPa-s and 5000
mPa..s (pref&éﬁ@%%nrﬁola-s’bye @O ! %

3-s and 4000 MPa"$)” and'the pattisie of 15 e formulation sprayed via the

Spray operati avi i tentjon rate of 50,1 or more. The present invention provides the
above-mentit?#é%@?dn?\i%%s%%%é%yst%%, w grgeEin t%g slcggit“yngf tﬁlé) géjﬁ%?mlﬁat?o%%écaafﬁﬁ?etd in the
range petween 50 ma..s.anc-20,3900 mPa.3-by adding,an autside shearing force, and the particle of
the formulation sprayed via the spray operation has a viscosity reténtion rate of 90 1 or more.  [0029]
The present iveptiomprovides theabovermentioned:administiatign-system; whergin the,maan particle
size of 2 5the formulation sprayed is in the range between 10 puri and ->2 100 ALm (preferably
between 50 ,utr=and-120 p.02)s {0030} The peesent invention-pravidesthe aboye-mentoaed ng
administration system, wherein by adding an outside shearing force (optionally adding viscosity
modulating agent), thedisdosity af thesgelddrmulatiorhis adjusted-inctherrange betweerni5E niRa.s and
5000 mPa.s, the spray spreading-angle from the spray container is set in the range between 10c and
70, and the spREEspreads§t inhdnt LnEdritysioRrbaghdhe periphery in order to meet the desired
treatment. [0031] The present invention provides the above-mentioned administration system,
characterized M%th&t the Fat8 of fH& gél TGRS stEiHG FEthelshrdy dontaimaas nsEmere-than 20
% (preferably not mare than 15 more preferably not more than 10 9) when the spray operation has
been completdly impdssibiE thFtigh the uBEHndthE rate BPIRRYGET F8tmuRifncSHaysdtin A& range
of the Prefixed, amount 10 is not less than 70 -efer-bly not less 2Qthan 80 %). [0032]The present

- ult% SRS IR W%%liﬁét?‘at%n gﬁﬁ%h%w BrI tHie <Ay afglé %&ﬂ?egspray

. , ot 85 on
I...vention provides the above-mentione a
up through a tube, which i1s generally used at an angle
between asbout 0 - 25° {(gee Fig. 2). For this device, it is
20 necessary to put the tip of the tube in the liguid, and
thus the spray angle of the spray container for
administration needs to be set at around 0° and a patient
needs to tilt his/her head forward, which is a reason for

setting at an angle betwesen about 0 - 25°. However, using

25 this administration system, a normal liguid formulation



container for administration caset in any or all angle between 0 and 360.In addition, the present
invention nasal spray, wherein the spray angle of the spray container for administration can be set in -
any or all angle between 45 and 1800. [0033] The ore sent invention provides the above-mentioned 5
administration system, characterized in that the additién of an antiseptic agenL, or a preservative is
omitted, or the said additive to be added to the formulation is decreased to 50 96- or less of the usual
amount level. [0034]The present invention also provides the above- 10 mentioned administration
system wherein a-fing.fot reducing seless sace s seldn a.spigy. cotaingr fok g dpl Iormuiadon
(upper-pressure-relief airless-type spray container), the body of slidahle valve has a tilt angjfe f 300
(preferably 1% : 250 andthe ring.also has thes13same tilbanglgBRIER PESCRIPTION OF; o
DRAWINGS [0035] Fig.1 shows a spray container for a gel formulation ' per-ssure-reliet airlessspray
container) usedr20hetsinsEherighthatfplangsofthe draying shaws a crassy gestional yiewsto.see an
internal structure. Fig.2 shows a magnified figure of the main part in the cross-sectional view
shown in Figdrof theSpray container foraggel formulation{eppeepressuredeliefaiess-typesspray
container). The right half plane shows a container 24 wherein the body of slidable valve has a certain
tilt andle (as antexample; 20liatheldrawing) whichiscafeafiire of the presantinverntion swhite the left
half plane shows a conventional upper-pressure elief airless-type spray Scontainer. Fig. 3 shows
some states thaPthe presentpreparaion Iorivdsal iitay ieisertéd-ih huisan fisinater{nasdlenmeatus)
in various angles and administerd It is defined as an angle of O that the spray preparation is set 10
vertically. The igurds%Fdw 7 Exampfesdunfifistéred it 25450255, 902835 artFRa0™  Fiy 4
shows the stabiliet r%g%g;p:gdthg arrﬂ.logntw§£)ralyedmfrq_m each spray container, under the condition of the
viscosity: 1000 mPas (Spray ancle for admimstrafion: 1507° #°°¢ PEREWS thé Stabilify Fégarding the
amount sprayed from each spray container, under the condition of the viscosity: 2000 mPa.s (spray
angle for adné?%%r%ggﬁ?'o 2%%% (% s c?vﬂ\;g the %%g%l itylfgggrg(ﬁrjiél th anfount ‘S§ra§?§d fr%lr‘nS Qcﬂ(% spray
contaiger, unger.the conditian.of the, Mscosity: 3600 mPa:s (spray angle for admi L?”%@%%‘% Fig. 7
shows the stability regarding the amount the spray angle for administration: 45 gnscbsity: 2 60
mPa-s).  Fig8 showsithe stability ragarding the amawitsprayed from-each spray,container, under
the condition of 5 the spray angle for administration: (viscosity: 2000 mDa.$). Fig. 9 shows the
stability regarsing the amounispeayed froal each-spray.eariainer, uaderthg conditionafthespray
angle for administration: 90 (viscosity: 2000 10mPa.$). Fig. 10 shows the figure of the spray
spread that is>xébsensedinExahapie Srwhereintke wiscosityds adjusted te: 250@ mPais-hy addisg 0 96--

sodium chloride and an outside shearing force. i5Fig. 11 shows the figure of the spray spread that is
used therein, it is thought that the particle size of the

pt
n

formulation sprayed gets bigger; the ligquid cannot be
widely dispersed since the spray spreading-angle from the

spray container gets smaller; the particles collide with

each other in a nose to get bigger particles which is hit

(o8

on the wall; and many of the formulation end up being
20 carried to a mouth and swallowed. Further, it is expected
that the liguid can be gpread at a wide area of the
turbinate by spraying it with wider spray angle, however,
thereby it becomes impossible to put the tip of the tube

for pumping up in the liguid in case of a conventional

25 spray-type preparation. Therefore, there was some



observed in Example 6 wherein viscosity is adjusted to 2500 mPas by adding 0.125 9-6 sodium
chloride and an outside shearing force. 12 shows the figure of the spray spread that 20 observed in
Example 7 wherein the viscosity is adjusted to 2500 mPa-s by adding 0.25 96 sodium chloride and an
outside shearing force. Fig. 13 shows the figure of ¥he spray spread that is observed in Example 8
wherein the viscosity is adjusted to 2500 mPa.s by adding 0.50 96 sodium chloride, without 26 outside
shearing force. 14 shows the variation in the viscosity Example 4Example 10 and the
comparative addingoa grcﬁgared asal ditha{gle BFST MlO E FOR CARRYING OUT THE
a

ample..a Y )
INVENTION [ 65‘@]%%@%? ase matenal Herein denotes %asg%néltler?a 3c’:%?ﬁp";rliginag & WatéFSoluble

polymer comgplupgsas}[rﬂg(;@@faqbgggle@gggt, QB%WQE% a@(ggg?mg@%(ﬂ, _V\éh%'chtjh% has viscous

property. The gel base material may include an antiseptic agent, a preservative, an |sotosnﬁ:r§§/ent, a
pH regulator, agolaring-agent;-eteqwhich-are conventionally. used in,pharmaceyticals, [0037] The

water-soluble'polymer compound which is used as 15 a skin/mucsa-adhesive agent (adhesive
polymer) in the present invertion: #cjudes,gum=arahie - sedivm-alginates prapylene-glycol. alginate,
carboxy vinyl polymer, carmellose sodium, xantham cum, gellan gum, gelatin, hydr=yethyl cellulose,
hydroxypropyldefiulase; hydroxyprapuimethyloethilose, potypdytaltohol xmethylcellulose s etcils is
possible to use a mucosaadhesive agent prepared by combining 2 or more of the above-mention-2
ingredi.nts. Furtifersigeorder to 28%ake thepresent formutationfpessess skipdncosa-adhesiveness, '7
R(2) make the viscosity theredf retained or little changed through the spraying operation, (3) make the
present formufatistrgerd6target site (incranasal in the case of nasal us with keeping the high
-viscosity, and (4) make the present formulation sprayed in a mean particle size of 10 - 100 um
(preferably SO 2408w, myWihi@f R endtigh fikdSsinnatahesusly; &ige ha&y, Faerial Eemphsifg
carboxy vinyl gfg)l%/merc?'r\gellangum, or a.combination of carboxy vinyl polymer and cell preferably

used as the adhasive Poiyhier. AS tHEBase materia¥ corfipfsii carbox? 10 Wiyl pEIsHREr Sthebase
descq'tbed in PéB-ZCOllOGg "Strgy gﬂ baQS£e~ ngrlg spray gL.er!l 8re aratigrgllejsincqltggreof" whose inventor is

the same as the precsjgnstlln\?gnetor may beé used. [0038]Iﬁ aadition, the gel base matenal n?éy he 15

controlled by (1) adjusting.the viscosity of the formulatio ing-an qutside shearing force to
carboxy vinyl %%Iymer, c%g (éZ) adjusting t% vigéos%j}&‘ th%ll%(r?ngugfa%goln bc)?a eﬁ’cﬁ%g g%v?s%osklltlimrﬁgdulating
agent and an putside-shearing f lorcaghoxyvinys polymer, 59 that20thespray spreading-anglg of the
spray container and the spray spread can be set to meet the desired treatment. The operation
giving the sheasingfarce hereitneaiphe earied nut via a meihod kpowr by, a skilled pgrson,; wherein
for example, a high-speed spinning-type emulsifying eri-VHCP, 28 emulsifying device, a roll mill-type
emulsifying dexide;raniultrasamictype emullsifyingldeviceiand amembranettype eswllsifying-device
can be used as a device giving shearing force. Especially, a ham mixer-type, a comb-type, and an
interniftently-fttreapingéneating-tysesihidgh-speet-spinning <y pe: e mudsifyingedevicessare preferable.
The viscosity to be adjusted herein is ordinarily 50 mPa-s to 5000 mpa.s, preferably 100 mPa.s to
4000 mPa.s, MBKE preférably BRI als RC30008fFa-8 hand mdse10préfeFabif 200eemPassib 2300
mDa. And, the spray spreading-angle used herein is defined as 0 when the gel formulation is
sprayed in a stfight lité FoRTthe=pray fozzi8: 1 &ndhedrsan dhigie: spredding froft-aRgte 0bthat the
gel formulation is sprayed. And, 15 the spray spread means an index which indicates uniformity on the
spread of the 83?150[imﬁl%ﬁéﬁ%prayg&EB?‘gfam6I}é,eijf‘r°s dehoted W™ sprayed n ﬁ’rﬁfb?ﬁn?tﬂzm%%lized
at the periphery”, etc, This evaluation of the spray spread was. carried put by visually observing the gel
formulation Wﬁ%:lh q20“"\t/[vja‘t!§ sprayedor a b%érsgqfrgfrﬁgt e Eb‘ﬁ%ﬂn%“z‘i% and tﬁ)éﬁ aﬁﬁ‘g}fé%lgr‘? thoegboard.

[0039j-5he Caf?ﬁéyVMLQﬁ_"y”l%mC,h isv}%w_see:geas e speed of the formulation
particles sprayed slows down and the particles can be
contacted with nasal mucosa and dispersed. However, in
such complicated and winding intranasal cavity, the
formulation particles sprayed should been easily hit on the

25 intranasal wall to be caught and deposited. Therefore,



adhesive polymer in the present invention means a water- soluble polymer obtained by the
polymerization with an acrylic acid used as a main ingredient, and includes a 29 conventional
polymer, for example, Carbopol: (Noveon, USA), etc.The concentration of carboxy vinyl polymer used
in the present invention is generally about 0.1 - 2.0 %-fW/ Gellan gum which is a polysaccharide
produced by 5microorganism, Sphingomonas elodea, is generally used in a variety of food, etc..
Especially, low acetyl gellan gum whose trade name is GelrieR, and so on are preferably used_ The
concentrationm%f ell%%g t%eusgd in thlea[%r%gnt inventigtﬂis genera%about 0.1 2.0 (w/w) When .10

oLmul & frenfiul&forrcontaifing:the two

carboxy vinyl polymer and gellan gum are used Biuitahed slf Bnd
ingredients is spraye : c ith @ nasal discharge (nasal mu the sensitiyity of the nasal
discharge (nasal mugggggge%gg t%eg i%énl?)L thgfglf?né%tiénn% f:é%e\%r%g,hg?%hﬁ? ﬁ%%%s\é si%/}iﬁereof

gets lowered 4t feel anckihedpmulation onee sifeadsin A wisle ajea.ela pasal faylty, gnd then the i

is retained (increased) to make it Possible to long stay in a nasal cavity, which is an ideal profile. The
total concentration of 6aeoxy-inyipohgmer and gellan gum used in the present inventionds gegerally
0.2 4,0 94(w/w), and the ratio of both is adjusted resnonding to the viscosity shift at a time when the
formulation inchminglabactive mesicanentis cantagtedasith-nasal discharge; asakipusks), R10040]
The thickening agent which is used for thickening 30 carboxy vinyl polymer means a water-soluble
basic materia®,whichldartscutrakizel andther ionize antecidic.carbaxy vimd palymen, and thereby
structurally magnify the carboxy vinyl polymer to thicken the carboxy viryl polymer; and includes, for
example, an iRBFJaHic BasE3GeH as 3Fditth Rydhomrirapotassidmaydeokite; arteamorganicobase
such as an amine (e.g. diisopropanolamine, triethanolamine, and tripropanolamine), an amino acid (e .
arginine, lysifd’ &hdBffifthine); ARG preffabIy HraRTET §/siteand 20 omitRmeaThE thickeniny agent
belonging to the amino acid above is generally contained in the weight range of 1 : 0.5to 1 : 3,
eferahly 1 : 135 157 adSinatCAPGoKy VIt polymrier. STHEBH Bthe watsresoltb|& Basic Fdteial
mentioned above.may djusted to the desired range by 15 neutralizing the carbaxy vinyl polymer.
The t%)é]:keniniléglglt m%% e Used iR co%%fﬁéjtfojhivﬁf% to Sil%%fean:t#e abbVe nidterial€Cf0041: The
"active pharmg, o ical ingredient” dissplved in t-1.1= 2=1 base material herein meansa _
‘pharmaceutical agg%%ﬂ(l)% Wﬁ%ﬁ{%} aengegr{al%q};l%m#rﬁjsstééend tg%heaareé oF skin ahd/or mluoc%sa{t, or
example, a pharmagestical agerfortopically treating inflammation, allergy, gfc..anda . .
pharmaceutical agent which is expected to act on whole body throtigh absorption from mucosa such
as percutaneeds abserpiionrendnasal absorption ars-exeraplified, But-arenot limited.jo, 3L them. The
active pharmaceutical ingredient of the present invention which can be administered to the area of skin
and/ormucosainclutes, forexamplesalocal vaseconstrigtersuchasaaphazelinenitrate rRietrahydrozoline
hydrochloride, oxymetazoline hydrochloride, and tramazoline hydrochloride;asteroid such as
hydracortisonespiedhasblone) tri@ncindlore aestorideility of a medicament at the
dexanethasonephosphate,flunisolide,betamethasone phosphate, sodium beclomethasone '
di:propionateC#RitiE&sorie 10 (froponaR. nibresone furoaté; flaticasone durtates bedesorede,
ciciesonide, betamethasone butyrate broeionate, and diflucortolone valerateT a nonsteroidal
antiinflammato® dFigE & 4§ aSFiRT Yhaferritic atid ftivtofeH pieonobhoprofert ndexeaac,
bendazac, uf;namatelgm.ﬁ diclofenac sodium, indomethacin, felbinac, ketoprofen, flurbiprofen,
naproxen, pranoprofent IoXoBrotéT s&ditm, affnifioprofén: LaisiFefent foiroxicar, Feleditamy
lornoxicam, celecoxib, and rofecoxib; an antihistamine such as_ e
diphenhydraminé clerhastinefumarate trap- idinehyareHioIIE isBthitperip 1 ratory tract
hydrachloridesalimemazing Jariiate goiophenjramine maleate.and promethazine hydrochlorige; an
anti-allagent such as cromclyn

nasal mucosa cell via nasal mucosa. When the removal
toward esophagus and respiratory tract from the effective
capture part 1s quick, the clearance for the absorption to
nasal mucosa cell should be reduced and the bioavailability

25 thereof should be reduced. Or, the intranasal area which



sodium,tranilast,ketotifenfumarate,amlexanox, azelastinehydrochloride,exatomide,levocabastine
25hydrochloride,fexofenadinehydrochloride,a..stine 32 hydrochloride,ebastine,cetirizinehydrochloride,
bepotastine besilate, olopatadine hydrochloride, loratadine, ozagrel hydrochloride, seratrodast,
pranlukast hydrate, zafirlukast, montelukast sodium, ahd suplatast tosilate; an 5 antimicrobial agent
such as nadifloxacin, clindamycin phosphate, levofloxacin, cefcapene pivoxil hydrochloride hydrate,
clarithromycin, cefditoren pivoxil, vancomycin hydrochloride, meropenem hydrate, flomoxef sodium,
cefonam hexetlhydradhloride, and etifigxacin: an aptiharpesvinis:diug such as agydovir,
valacyclovir hydrochloride, and vidarabine, an anti cytomegalovirus agent Stich as ganuaovw, and
foscarnet sodium-hydrate; an aptiinfluenzayvirug.agent such asoseltamiyir phasphate,.and zanamivir
hydrate; an antifungal agent such as amphotericin 3, fluconazole, itraconazole, micafungin sodium,.
terbinafine hyssachleride, netdsenazolerhydrachlorides Jaroconazele, lulicanazole, liranaftate, 1,
butenafine hydrochloride, and amorolfine hydrochloride; an antiseptic agent such as po done-iodine,
benzalkoniunichigrde; 20benzetboniume<hiatities and ehlorhexidine glugematesa docal anesthgtic such
as lidocaine and dibucaine; an immnosuppressive agent such as cyclosporine and tacrolimus hydrate;
an active vitasiin Dldrdgrstich @ tacalcitolggaleipotrick difataloidel,calcitfriel, aad maxacakcitok a
chloride; a drug for treating skin ulcer such as aluminum chlorohydroxy allantoinate, tretinoin tocoferil,
bucladesine SugiaHdalpeostadil affadexdand traferiy zeditair-trug shekaseyanotobaldrhia and
mecobalamin; a Svitamin K drug such as phytonadione and menatetrenone; an antiplasmin such as
epsilon-aminGEaETdie GtiFandtrdieiamicaG@San aftiepleptcdreg Stéh absenazeram, 1t
carbamazepine, and zonisamide; a hypnotic such as triazolam, brctizolam, zolpidem tartrate,
duazepam, nitrazépam, ard 10 &f&zé{%ﬁfﬁ&ﬁ Anfidepréaht-Such a5 Farosetin HydroRhiRdYide
hydrate, etizolam, fluvoxamine maleate, milnacipran. hydrochloride, and imipramine hydrochloride; an
k%lmu%aé%on, e Lk a%gﬁiapisr%lﬁ?ﬁars 5?55?&1%6?&% fing

. . gprav in
antipsychocic agent such as olanzaplﬁe, F’i/sperldone, an
dem_eln(gla su_ch% 1%qpnqﬁgz%g¥groc%olr _ ag%glgg@,ol_mgh%dr% f,otrher to 2dd the
treatingParkinson'sdiseasesuchasapomorphine, ‘cabergoline, :bergo ide mesilate, bromocrlp%llne mes_
amantadine hydrachiaride, and droxiglopa.-a.defg for freating cergbropratective such.as edaravone;
an analgesic 20 such as morphine, oxycodone, fentanyl, buprenorphine hydrochloride, and
butorphanol tadrate;1a stoprsmaking aigdsuieh asmicoting; a dgugsfor tieating migrainesuch as,
ergotamine tartraee, sumatriptan, zolmitriptan, eletrip an hydrobromide, rizacriptan benzoate,
naratriptan, 34eas eyanocobal amin, and=raeechatamin; asax:staroid hemaenessuch-asestradiol,
estriol, progesterone, and ,testosterone; a metal detoxification agent such as deferoxamine mesylate;
an ancitussivé/antitussive @rug sucimas codeinesphosphate®iand isoproterenol hydrochloride; an
antiemetic such as or-ansetronhydrochloride,ramosetronhydrochloride,
tropisetronhydroehbtide, graniségeahydrochlotisle PoRélodopramide amperidorierand mcsanride
citrate; an anticancer agent such as goserelin acetate, hicalutamide, ’ - ‘
10tegafur, pacitakel T xifefcitrate yemottaiRé My drehistide okiaridiis leapeaitahins, ikfatinib

“mesilate, rituximab, aefitinib, trastuzumab, paclitaxel, and docetaxel hydrate; an antihypertensive
agent such ad B5Rde it ilBYetl IS tar 16sarkh BGtassihe teimiartah, oftesatanfiedox.

mil, amioipine Oer%}lla}:te nifedipine, benidpine hy(%rochloride, nicardinine hydrochloride, nilvadipine,

azeinidibine, manidipine hydrochloride, dittrazer hydioehihdE Senafipil midleatd? infidaptFochloride,

temocapril hygreqoqpic&r;@% 20 gg{g\d?@{gleég%@i.ne& carvedilal, hisoprolol fumarate, %?i%?gﬁtlglle

. / 1 . e x
hydrochloride, and atenolol; a drug for treafing dysuria suchsg)slta SuloSin hydroch
naftopigil an anulces g suf-as cimefidiac-anitidine fydrpehioride lamefidigs. apd pizghidine;
250ardiotonic agent such as dopamine hydrochloride and

not more than 50 um, a half or more of the particles should
reach bronchi or lung, and thus a medicament to be held in
intra cavity  should disappear and additionally an

undesirable side effect might happen. Further, the device

25 for spray operation such as a nebulizer is expensive, and



dobutamine hydrochloride;a bronchodilator such as fehoterol hydrobromide, ipratropium bromide, and
oxitropium bromide; an anti-obesity agent such as mazindol and peptide YY; an autonomic agent such
as neostigmine methylsulfate; a drug for treating angina such as nitroglycerin, isosorbide dinitrate, and
nicorandil; an antiplatelet agent such as ticlopidine -rochlorids, cilostazol, sarpogrelate hydrochloride,
and beraprost sodium; an antidiabetic drug such as voglibose, acarbose glimepiride, nateglinide, 10
metformin hydrochloride, picglitazone hydrochloride, and gliciazide; a lipid-lowering drug such as
pravastatin segiym,, S| in, astati ium, at stati Ici te, Pi in_calcium,
rosuvastatin ggllcgn%];] ﬁ%agjggﬁéra e? zta%fgr%gaﬂﬁ%%n%%arugg %?Jlgf?és%%%l%%a%ﬁﬁﬁ%%%h%ride,
mexiletine hydrochloride; and disopwamide phosphates,a mysele relaxant such as,baciofen,; o
piracetam, eberisone hydrochloride, and tizanidine hydrochloride; an antirheuratic drug such as
bucillamine, methetrexate] infliximai; predrisAolone farnesylate, and actarit, additionally LHRH
(luteinizing hormonereleasina hormone) as a peptide/Proteinaceous drug: a growth hormone-releasing
factor; a somafosidatin defivaativésa postetioppituitaryticrmoae stch @s vasopiessinrand type
desmopressin acetate; an oxytocin; a 25hirudinderivative;anenkephalin;aACTH 36 (adrenocortico
ropic Hormorie¥ eeavativeca bradykinive defivatve; andnsuting a glbeagon dervetiveiagrowthrzormone;
a growth hormone-releasing hormone; a lutein zing hormone; an insulin-like growth factor; a calcitonin
gene- 5 related{feptidle sait sffiaPnafitrefie peplidetdarivative an ifterferom Hnlinterletrint an
erythropore. n; a granulocyte colony-stimulating factor; a macrophage colony-stimulating factor; a
parathyroid horm8i: PafatRyroi HotmonBYeleadify ROMTGITE abteResEihFrofBpmY 2bt&leasing
hormone;angiotensi%éal%alcitgnip' aGn-RH I%Ccaionadotropinﬁreleasing hormone) derivative such as
leuprorelin acetate, bizerelin Beatate and rafatelinacetald: RRTorbolyE TdrudPSTair4s fisokiase,
alteplase, mont; ase. itgglgae, ggg DNasar %Ia,seaif va%%nea%cggﬁhiémfluggégyaﬁn X%%cine,
pneumococcal vaccine, and recombinant adsor &d ﬁepatiﬁs vaccine. The active pharmaceutical
ingredient may-be.gontainegddn 9,001;-10(wiw), butthe content thereaf is potlimited.And the gel
formulation may contain plural active pharmaceutical ingredients. 20 [0042] When an active
medicament insgluble watesis used, aformulation.containing tho medicament may-hecome clouded.
However, act we medicament i nct precipitated and hence it is no problem to use i.t via a normal
spra:,.. operatioap@ndhe santrary, Hds preferable 2510 use @ solubilizer in the formulation or to prepare
the formulation with the active medicament that is dissolved in a water-soluble organic solvent in
advance, when an aptivasdicament solubte inca fonmutation=can bé-:more abserbed ins:tatgetssite
(nasal mucosa in case of nasal spray). The 5 water-soluble organic solvent includes a lower alcohol
such as ethaRslcdhEEBoprapanding giyeersschas propylede giycok 413=batylehe glygol, sday
polyethylene glycol having a molecular weight of 300 - 500. addition, the solubilizer used herein can be
selectéd fron?PR VaRéty St 10§tifkittani€l8B8pending 61 Bie soltbfitPefthe aetiemeditamente [0043]In
addition, it is useful to suspend an active medicament by adding an appropriate suspending agent.
The suspendiig &gert cliides’ fGFexandle, a variety of 15surfactants such as a sucrose fatty acid
ester, polyoxyl 40 stearate, polyoxyethylene (60) hydrogenated castor qil palyoxyethylene, polysorbate
£ ClE C%‘morfo%te te, %fa%%ﬂrﬁl%ﬁ m%ﬁéb&lﬁjrﬁ]aé. (66441 EGfther it is

80, glyceryl monostéarate, Sorbita
also useful to_emulsify the gel base *7ZOmaterial by adding an ropriate emulsifying agent and then to
add an activecm%dﬁamjgenatt%?el%léltb; Sl‘f tooélrﬁulssﬁ)l/ ?ﬁe.aﬁeﬂﬁg%%a#e%ﬂ itself. hg%%%?sifg/?nrgj agent
used herein caf he 8=Cock fram a va etv Qgggggqgantscpgéﬁ]:the term ‘mucosa’ used hergin refers to
an 25epithelial layer originated from ectoderm, covered in Séévbitheliéhéll; and as an example

thereod, nasat gawity, eye, eat,aral cavity, tectum vaginas genitaliz, Wethra, anus, gig.are -

exemplified_ And, the term ™skin" used herein refers to a layer covering body surface; and the example

thereof includes=a layern-efhandofingemleg, bedy, grein.s¢alpythesurrgund gf anus; the supeund of
genitalium, )

preparation due to its high viscosity, the residual rate
that indicates an unsprayed formulation retained in the
container 1s high compared with a conventional liquid

25 formulation, and the preparation cannot flow eagsily and



The termmucosa” used herein means "skin and/or  mucosa, which'is used in order to cover a target
site that 10has both skin and mucosa, such as the surround of anus, or the surround of gendtalium.
100461 The viscosity defined herein can be measured, for example, by the viscosity measurement by
capillary tube viscometer, the viscosity measurement E)% rotational viscometer, etc., which are
described in Viscosity Determination in the Japanese Pharmacopoeia (General -Tests section).

The viscosity of the gel formulation used herein is generally 50 mPa-s to 5000 mPa-s, preferably 100
mPa. to 204000,mPa.s, morg preferably $00.mbas. 0 3004 mBg:SA0d oSt preferabiy. 2000 mPas
to 2500 mPa,s. [0047] The term "viscosity retention rate" defined herein refers to a rate of the
viscosity of the-formuilation-particle thathasidstibeenspraved against:.thatof thg Rpre-sprayed gel
formulation. 39 In the present invention, the viscosity retention rate of the formulation particle
sprayed via thapresgstgpray.eperatiorrisspreferably 20 %ter more0048] Jhednear parfickessize of
the formulation particle 5 sprayed in the present invention can be measured for example with a particle
size analyzerwhich iises aotaser #iglt scattering methodi culthe meampanticle size4¢herenfdrythe
present invention is preferably in the range of 10 gm to 100 gm, 10and further preferably in the range
of 50 4an to £60 paA. {0049 The "rsiuabrate definéd hereinéferstosarate of theearhount of the gel
formulation which stays in the spray container for a gel formulation (upper-pressurerelief airless-type
spray containetf atithe tiffe Wher B2t 3gel-ypefRiicosaradhesielpre paratibhdor rasabiiopis _
sprayed out and the spray operation cannot be carried out, per the total amount before using. The
residual rate BP%%%%@nﬁﬁ%nt?&ﬂ@ GBIt 20 BHESS phétefdbly 2594 B WeREafRd Tiore
preferably 10 or Iess;rlgggo The "prefixed amﬁoui:t" defined herejn refers_to an amount or

amount-rang8 of the formutation that is sprayed throfgh Bné-ghiot of the Hasal'spray: wineh &fixed

beforehand. Eqr.e le,. itis in hat about 100 25mg of the formulation is sprayed through
one-shot of tEé?1 e4- é%%é% ggf%%én%ﬁg p%r%ﬂ%xe%pén%c\)fur?trllg %80 %n%.the Insﬁlleagreggﬁltﬁ%\}gﬁtllon, itis
preferable thatthe farmulatien sprayed in the prefixed amount 4- 10 96 is 70 96 or more, and more
preferably 80 I; or more. [0051]The antiseptic agent defined herein includes, but are not limited to,
benzalkonium chloride and benzethonium chloride. The preservative includes, but is not limited to, a
haraben such as methylparaben and pLcpyiparaben. Herein, the usual amount of an additive means
an additive apwsint.d8 wtclvis permmtted; dor example, as the pharmaceutical approval, which is easily
guessed with the amount of an approved pharmaceutical, a structure thereof, etc. by a skilled person.
[0052] The sprayicbatanercfopa dgeb foratlilationI(upperpiessure-relief airless-type spray container)
used herein includes a container as exemplified in Figure 1 of the attached drawings. The spray
container is anC&ifess pumpontiadriwhieitis cherated asvollows: 2egsmoving the ap ofithe

container; and .
15 preparation for spray-administration to mucosa such as

nasal cavity, eye, ear, oral cavity, rectum, vagina, and
urethra, especially spray-type preparation for nose, it has

been improved to some extent in case that sprayable gel

;.J

igquid for formulation in order

}_._!

base material is used as a
20 to improve the retention of the liguid. However, when a
conventional spray device for nose is usad, the above-
mentioned problems such as high residual rate and
inconstant spray amount may remain due to its retention and
there 1s also a problem that the viscosity of a liguid for

25 formulation is decreased by spray operation, and therefore



depressing the annular flange of the pump which is attached on the head of the container to
spray from the spraying outlet the content in the suction chamber of the pump which was already
sucked from 25the container inside, and simultaneou§I 41 to slide the body of slidahle valve up,
relating with the absorption as vacating the container iside, wherein the circumference of the body of
slidable valve is prePared so that the annular outer surface of the body can move like a seal closely
contacting the inner surface of the container. [0053]A spray container having the above-mentioned
mechanism has been alrgady, published-as-an aig[gssmgqnta@gggro%@%g@@qes not-mention
the use for 10 nasal spray (JP-A-2003-212262). However, it has been desired to reduce useless space
which does notgontribute todhe; spray-eperaton toomaximum extent and temakedt pessible to
smoothly replace air in the suction chamber with a formulation when charging the suction chamber, as
a 15 (upper-pressuresteief ailess:type)spray centainersfor theogelype formulationdike theipiesent
invention. Especially, it was anticipated that the residual amount in the container at the time that the
non-fluid geltypeformatal-¢for 6fthe present mventionatastsprénenrdutrvgoutd 20beaiore than that of
a conventional formulation because of its bad retention.Thus, the inventors have further improved the
convehtionalifessEpraysEdtitaiAer setiff ATy for Fedubinguséless space’ ad ShowrRinathE right
half plane of Figure 2, and further having a certain 25tilt angle on the body of slidable valve which is
42 ordinarily ahevehdee Thréughtfié improvements, the inventors have found that it is possible to
easily remove air in the cgntgine[gnd further to almo.t completely remove the dead volume by setting
a ring having the same 57t gﬁ)gﬁé to almost cdl]‘ﬁ%let\éljyef‘ﬁ%elfé%es%etv\}:e%% thceotr)n(?dyl&a diidable

valve and the ring af the time of sprayingout. Thus, the present inventors have found a system which

. (=3 7 T S Peciurd
the residual amount can be verlyqlttjfe at thetime of §|5/rayﬁ1g oL, I—Qut}ﬂwermolrlégtﬁe spray container for

a ael 10 formulation (UPper-Pressure-velief alrless-type spray coptainer) whicluis ysed jn the,present
invention and has the above properties as shown in Figures 1 and 2 can provide a precise spraying
amoupt as an prdiparyRharmaceutical-Whenthe cedaindilt angle of the,body.ef-15 slidable yalve is
small, there can retain an airspace in the shoulder part of the body of the container; while when the
angle is big,thereearsretain afeairspacesigithedower pari.afthe slidablevalve; both.ateiingervenient.
The angle is preferably 5 - 200, more preferably 15 - 250. 20E0054]In addition, the spray container for
a gel formulation{upper-prassuse-teliebairdess=type sprayicentainer) osed:-herewypisanpot aisystem
absorbing external air, and thus has very useful property as a pharmaceutical preparation that it is
hard to suffeif 48 the:Sprayicontsineds a vefy useful admidistratibnsystent formasalspray frem t' e
viewpoint of safety and production cost because it is not required to use any excessive antiseptic
agent or presepvativet S0U55| THeSpray-aingle B Giessfitay eantdifer foCadministraforfinahe invention
can be used setting in any or all angle between 00 and 360. For example, the above-mentioned
sprayable prégar&tich fof TRsaEpray-Canbe GEEF $6%nat tREBodyFosition-for atffiniSiratidiT(the
angle of 10 patien%s head) and spray angle of the spray container for administration can be varied as
hown in Figare 35 the atiacHBRFtrANRGS. That i€t S4): the FrESert prébaratiBh San Wespfhyed in
any angles: .e., around Q0 which_is an available %Qgig inag ggnvggti%%ag n%sarlk%)rgx,‘:%a: ngg 1aSWhich

ca

is hard to be Sprayed. and 1800 Which Is impossible to b sprayed. Inthe Present invention, when

tting patients hipaghagkonard and wsipg the spraycanfainen iy an. angle ot 89 -AR00 fe urtinate

nasal meat-is) is thought to be changed 20 from | direction to vertical direction so that the
formulation can be_ di%Peafé%Q_L é@%ﬁ?h%@g&f_‘ the-1ip C&Eé@%t%@%@eﬁ%!ﬁ%aé”%m_éﬂ%m{@mat'on
captured/adhered in the turbinate will be carried backward by means of gravity and ciliary movement
of ciliated cells25cauering adnucosade spreadinaowise area-ofibeturbipgiesy on a drug
preparation for spray-administration to skin éuch as hand,

finger, leg, body, groin, scalp, the surround of anus, and

the surround of genitalium.

25 Means to Solve the Problem



44 Therefore, the angle between the body position for administration and the spray angle of spray
container for administration may be set in any angle of O - 1800, preferably 450 - 180, further
preferably 550 - 1800, most preferably around 135 in which the turbinate (nasal meatus) is set in a
vertical direction, and it is the most advantageous to s&r%ad in a wide area of the turbinate. The body
position may be selected from standing position, sitting position, lying position on ne's back, lying
10position on one's side,etc., i.e. any position is available.The preparation for nasal spray of the

invention can g used in any spray angle for,administiation. EXAMPLE1510096: Herelnafer, the
t t

. . . =~ S
invention is illustrated based on examples and experiments, but are not limite hereto. Some

preparations efthe present ipveptienwhich were formulated with an,actuial active; pharmaceutical
ingredient were shown in the latter part hereof as preparation 20examples; while for sonie
physicochemicahtesis; thesfollewing 9d¢nds -ebgel-type-skin/mucosa-adhesive preparations: which had
each different viscosity were prepared with some ingredients mentioned below, without any active
pharmaceutigat fgredient andvailijected togthe 25fallowingphysicechersicakiests.o45 o daithe
following examples and experiments, each viscosity was measured at 20C with a viscometer type C.
Examples 1 -Baregel fapaulationspwhichrire prepared by adding thé:shezes ampuat of sostium,
chloride as a viscosity 5 modul tHna agent to each formulation without using any shearing force,
which have visedsitie&8F 1006, 2000 afd ID0DERPaAL: redpestively. (Thewdstosities bf Exanaple 1 -

3 which are prepared without adding sodium chloride as a viscosity modulating agent are 31000
mPa.s, 35000 HPE< fand 3606t TPh. ST FéspectVoS?  1Ex4 AerigreGelifornitiations
which are pre@ﬁg‘r:eda\g%q I<:;1.s,h+<_a§1rig forc%.ﬂ,'[o Examples 6 and 7 is further added so ium chloride as a
viscosity moduTating agent together with-a shearig fofde. EZEh TiREBYin orEmpics 154 - 75s
adjusted to 2 ma-s.{The viscosity of Example 4 which is prepared without using any shearing force
is 23000 mPa?%OEI%}g{/%sgcho ity\/é %%Exaxmf)lé’S v%?chqgé\greqf)%rse% v\%%toeu]tluasmgcaaﬁi/ g”hea iRG T8ree and the
viscosities of Exa 6 Examp [ prepared with 5ing 20sodjum chlaride as a
viscog:éfy mod%lzfalti%]g kggﬁ,%a any gﬁéa%gcu?gﬁg agﬁa% 3% 00 ?hliFt;é%%?%s ' E)%rﬁplg 8§ éng
formulation havingthe same cempasition asExampledwherein the yiscosity is adjusted to,2300
mPa.s with a viscosity modulating agent, without any 46 prepared without adding sodium chloride as
a viscosity medudating agent ip 34086 mRars.)abo-AComparative exampleas aicontralfermylation of
Examples 4 - 8 was prepared without using any viscosity 5modulating agent or any outside shearing
force, whereia dte gisvesityowap256¢ mi?as. by Ingrediesi$ning a certain constant

amount of carboxy vinyl polymer and/or gellan gum in
15 skin/mucosa-adhesive agent. Particularly, the inventors
have found that the addition of gellan gum can prevent the
viscosity of the preparation from lowering with nasal
discharge, etc.
[0017] In addition, the inventors have found that it is
20 possible to adjust the viscosity of the above formulation
by adding an outside shearing force to the formulation to
prepare a formulation having comparatively high viscosity
(for example, 10000 mPa-s to 50000 mPa-s), which can make

it possible to spray uniformly and completely prevent the

25 viscosity of the formulation from lowering via the spray



Quantity (%( /w)) Example 1. Example 2 Example 3  Icarboxy vinyl polymer0.620.530.56
L-arginine0.740.951.0 disodium edetate0.050.050.05 :slysorbate 800.1r ' ,,.i0.1 . - concentrated
glycerin1.01.01.0 sodium, 'chloride0.50.50.5 purified vvlager97.1996.8796.79 Oda 100 % 100 % 100

operation. Furthermore, surprisingly it has found that the
viscosity of the formulation can be adjusted by adding a
viscosity modulating agent and an outside shearing force so
that the spray spreading-angle of the spray container and
5 the spray spread can be set to meet the desired treatment.
That 1s to say, the present inventors have found that the
following tendency. With regard to a gel-type mucosa-
adhesive preparation wherein the viscosity is adjusted with
a shearing force, the spray spreading-angle sprayed from a
10 spray container tends to be narrowed. On the contrary, in
the case of adding a shearing force together with a
viscosity modulating agent, the spray spreading-angle
sprayed tends to be widen. Using this principle, it 1is
possible to adjust the spray spreading-angle controlled to
15 meet the purpose without wusing a variety of spray
containers. In addition; the spray spread sprayed from a
spray container tends to be localized at the periphery in
using a gel-type mucosa-adhesive preparation adjusted with
only a viscesity modulating agent without any shearing
20 force. However, thanks to the finding that it is possible
to spray in uniformity by adding a shearing force, it is
possible to control the spray spread to meet the purpose by
using these factors.
fools] Furthermore, although such gel-type skin/mucosa-

25 adhesive preparation is hard to be steadily sprayed because



Detected viscosity 1000 mPa-s 2000 mPa-s3600 MPa.s  Ingredients Quantity(edw/w)) Example 4
Example 5 IExample 6 Example 7 Example p Comparative Example Icarboxyvinyl polytner L-arginine
Sodium chloride purified water 0.25 U.S - 99.25 D.5 1.107-i 198.5110.5:1.00.125 98.375

of its viscosity and adhesive property, and additionally it

is hard to spray out the preparation in the container, it

has been found that a spray container for a gel formulation

(upper-pressure-relief airless-type spray container) can

5 make it possible to spray in a constant amount and markedly
improve the residual rate at the time of spraying out.

Especially, the present preparation for nasal spray

using the formulation and the system can make it possible

to spread the formulation to a wide area of the turbinate

10 when spraying it to nasal cavity setting the body position

for administration (the angle of patient's head) and the

spray container at the effective angle.

[oo1¢9] Practically, <the present invention provides a
sprayable gel-type skin/mucosa-adhesive preparation
15 comprising a gel formulation which contains an active

pharmaceutical ingredient in a gel base material comprising
a skin/mucosa-adhesive agent.
[0020] The present invention provides the above-mentioned
sprayable gel-type skin/mucosa-adhesive preparation,
20 wherein the applied mucosa is a mucosa of nasal cavity, eye
ear, oral cavity, rectum, vagina, or urethra; or the
applied skin is a skin of hand, finger, leg, body, groin,
scalp, the surround of anus, or the surround of genitalium.
Especially, the present invention provides a gel-type

25 mucosa-adhesive preparation for nasal spray comprising a



0.51.00.2598.25 0.51.0 U.S98.0 0.085 0.17 - 99.745 Total 1001 100%[100% 100 % 100% 100%
Detected viscosity Adjustment of viscosity:adjusting theviscosityto2500mPe-sby
usingshearingforce,i.e.,by 1 rotating theformulation at15,000 1rpmundercoolinginan
.intermittently-jet-stream- generating-typehigh-speed spinning-typeemulsifyingdevice (Tune:TLM- 3.
8,9(. 2500 mPa.s 2500 mPa-s The containers used for the tests are the following spray container
which can spray about 100 mg in one operation. Container of the present invention: a spray

container for g&fl fgrm%gti%pcgugger pressure: rell%f alrless a)épe S%QraQ; cont%men?a(log1 m serayable

pump, charged amount: 5 g). Contro contalner a spray container ofa Commercial preparatlon

which has a dguble structure,;wherein the ingide strycture. is in a magfal-fo rph%OcQaracterlzed by

minimizing the remaining amount in the container (100 mg-pump, charged amount: 5931 “Control
container (2) karcosyvestienal spray container (100 mg-pump, charged amount 5 g). [00E7]

[0021] In addition, the present invention provides the
5 above-mentioned sprayable gel-type skin/mucosa-adhesive
preparation, wherein the skin/mucosa-adhesive agent

comprises carboxy vinyl polymer and/or gellan gum.

Furthermore, the present invention provides the above-
mentioned sprayable gel-type skin/mucosa-adhesive
10 preparation, wherein the skin/mucosa-adhesive agent

contains 0.1 %(w/w) to 2.0 %(w/w) carboxy vinyl polymer or
gellan gum, or contains carboxy vinyl polymer and gellan
gum in a total amount of 0.2 $(w/w) to 4.0 %(w/w)

[0022] In addition, th

)

present invention provides the

15 above-mentioned sprayable gel-type skin/mucosa-adhesive
preparation, wherein the = skin/mucosa-adhesive agent
contains 0.1 %(w/w) to 2.0 %{(w/w) carboxy vinyl polymer,
and the viscosity thereof is adjusted by adding an outside
shearing force. The adjusted viscosity is generally 50

20 mPars to 5000 mPa-s, preferably 100 mPa's to 4000 mPa-s,
more preferably 500 mPas to 3000 mPa-g, and the most
preferably 2000 mPa-s to 2500 mPa-s.
[0023] Additionally, the present invention provides the

above-mentioned gel-type skin/mucosa-adhesive preparation

[\
u

for nasal spray, which comprises 0.1 ${w/w) to 2.0 %(w/w)



Tests for remaining amount in the container, amount sprayed within the prefixed range, and spray
frecuency bout 5.0 g of each formulation of Example 1 - Example 8 was exactly welched and put
into the three kinds of spray containers: container of the invention, control container 20 (_:.) and
control container (2) which were weighed in the vacant State beforehand. The containers were tilted at
the angle between 0 - 180 shown in Tables 1 and 2. The spray amount of every one-shot of the spray
operation was measured by calculating the weight difference between 25before and after shot, and the
measuremen 8 yntil ormulation was, sprayed out almast completely. Table shows
the result usir%l ﬁ?eéc%gﬁgi%%%%f %%%rf%%%éor%r%d ‘Frzla}tbjlg é%%%%vséads%r%gﬁl the contrc %(r)lrgtainers. cn

addition, as a distribi €361 ofiheapmHiatin Spulda e onjaines allehsprayiog o, Lhe
€,

remains (l.,) in the container at the time that the spray operation with the pump gets impossi

"formulation (9E) speayed mathin 100 +10sag” which denotesthe rate-of the eumulative; amount of the
10 formulation sprayed in the range of the prefixed amount (100 mg) + 10 96, per the total amount of

the formulatiom andke a Honmpualaton (i} sprayed outside-10Q + 1081 which-denstes theate of the
formulation sprayed outside the 15range were calculated using the following formulas. The results are
also shown irvTables 1tand 2f Rémains imtre- containes50Remaimns in the, coatainetfitlameoninsl00
20Formulation (96) sprayed within 100 + 10 mg - The cumulative amount (g) of the formulation
sprayed in thE PASFESFIEORR A0 mgT1aitial filtamaeug)a100 ont Eormulationd 96} bprayedieutside
100 + 10 mg = The cumulative amount (g) of the formulation sprayed outside 49 Furthermore, the
frequency of FRFSIRts GATthPEoU® bé Sprayed ifitihe Fahgeaod 4119 19§53 SR6Wit HRFEMS[OD58]
Table 1: Test rggulgs gfg;in the contaiper of the QdAl MQUTPWOD Formulation - a- 04 o W u) E. >
Distribution(a.))5tthe formufationptinthe dontatrer Bfter SPragngHisacing-angle tends

to become narrow by subjecting the gel formulation to the
10 outside shearing force. The narrowed spray spreading-angle
can be widened.by adding a viscosity modulating agent, and
thus the spray spreading-angle can be controlled through
the two factors to meet the desired treatment. In addition,
the outgide shearing force can make the spray spread (which
1s is localized at the periphery by adjusting only with a
viscosity modulating agent) uniformalized. Therefore, from
the viewpoint of this merit, the shearing force is useful

to control the desired spray spread.

The viscesity modulating agent in the invention is
20 preferably selected from a group consisting of sodium
chloride, potassium chloride and calcium chloride. The

controlled viscosity i1s generally 50 mPa-s to 5000 mPa-s,
preferably 100 mPa-s to 4000 mPa-s, more preferably 500
mPa-s to 3000 mPa-g, and the most preferably 2000 mPa-s to

25 2500 mPa-s.



Count of shots sprayed within 100 10Mg TAOnN-rI4jjH'0185a)a)4 mr6 -ol oa-H rd 4J0 ,0 CI

C>HtHCIO.EOQ,>-,(0.00re,H4tn 08 .Hr00Oa) rrlo t;>-, --1tHH65M 0>, .,,-040Rr4 Ca00 00
20
[0024] In addition, the present invention provides the

above-mentioned sprayable gel-type skin/mucosa-adhesive
preparation comprising a thickening agent for carboxy vinyl

polymer which i1s selected from neutral or basic water-

(93}

soluble amino acids and is contained in the weight range of

1 : 0.5 to 1 : 3 (preferably 1 : 1 to 1 : 2) against

carboxy vinyl polymer. Furthermore, the thickening agent

for carboxy wvinyl polymer is preferably arginine, lysine,
and/or ornithine.

10 [0025] And the present invention provides the above-
mentioned sprayable gel-type skin/mucosa-adhesive
preparation, wherein the gel formulation contains an active
pharmaceutical ingredient in an amount of 0.001 - 10 %(w/w)
in the gel formulation.

15 [0026] Further, the present invention provides the above-
mentioned sprayable gel-type skin/mucosa-adhesive
preparation, wherein the active pharmaceutical ingredient
is in a dissolved, suspended, or emulsified state.

[0027]  The

“

[\

regent inventlon provides an administration

g

20 system comprising the above-mentioned sprayable gel-type
skin/mucosa-adhesive preparation which is put in a spray
container for a gel formulation (upper-pressure-relief
alrless-type spray container), which is characterized in
that the administration direction of the spray container

25 can be optionally set in order to spray the preparation to

S|



WH Container of tho invention 00 Example 1 10007.1 67.8 5.1 4 Example 2 2000 7.2 27.6 5.2 44
Example 33600 7.3 87.7 5.0 44 Example 4 2500 7.187,9 5.0 44 Example 5 2500 7.227.7

21
an affected part for the treatment, i.e., the gel base
material can be sprayed at any angle. Especially, the

present invention  provides an administration system

comprising the sprayable gel-type mucosa-adhesive
5 preparation which is put in a spray container for a gel
formulation (upper-pressure-relief alrless-type spray
container), wherein the preparation can be intranasally

sprayed, optionally setting the spray spreading-angle from
the spray container, in order to disperse and hold the gel
10 preparation in a broad area of nasal cavity.
[0028] The present invention provides the above-mentioned
administration system, wherein the wviscosity of the gel
formulation is in the range between 50 mPa-s and 5000 mPa-s
(preferably 100 mPa-s and 4000 mPa-s), and the particle of
15 the formulation sprayed wvia the spray operation has a
viscosity retention rate of 50 % or more.
The present invention provides the above-mentioned
administration system, wherein the viscosity of the gel

ormulation is adjusted in the range between 50 mPa-

il
n
o]
I’
Q)J

20 5000 wmwPa-s by adding an outside shearing force, and the
particle of the formulation sprayed via the spray operation
has a viscosity retention rate of 90 % or more.

[0029] The present invention provides the above-mentioned
administration system, wherein the mean particle size of

25 the formulation sprayed is in the range between 10 ugm and



5.1 44 Example 6 2500 7.2 27.8 5.0 45 Example 7 5500 7.2 87.6 5.2 44 Exampley 82500 7.187,9
5.0 250 Example 2 2000 - - - -

22

100 um (preferably between 50 upum and 100 um).
[0030] The present invention provides the above-mentioned
administration system,
wherein by adding an outside shearing force
5 (optionally adding viscosity modulating agent), the
viscosity of the gel formulation is adjusted in the range
between 50 mPa-s and 5000 mPa-s, the spray spreading-angle
from the spray container is set 1in the range between 10°
and 70°, and the spray spread is set in from uniformity
10 through the periphery in order to meet the desired
treatment.
(00311 The present invention provides the above-mentioned
administration system, characterized in that the rate of

the gel formulation staying in the spray container is not

et
U1

more than 20 % (preferably not more than 15 %, more
preferably not more than 10 %) when the spray operation has
been completely impossible through the use, and the rate of
the gel formulation sprayed in the range of the prefixed
amount + 10 % i1s not less than 70 % (preferably not less
20 than 80 %) .

[0032] The present invention provides the above-mentioned
administration system, wherein the spray angle of the spray
container for administration can be set in any or all angle
between 0° and 360°. In addition, the present invention

25 provides the above-mentioned administration system for
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nasal spray, wherein the spray angle of the spray container
for administration can be set in any or all angle between
45° and 180°.
[0033] The present invention provides the above-mentioned
5 administration system, characterized in that the addition
of an antiseptic agent or a preservative is omitted, or the
said additive to be added to the formulation is decreased
to 50 % or less of the usual amount level.
[0034] The present invention also provides the above-
10 mentioned administration system wherein a ring for reducing
useless space 1s set 1in a spray container for a gel
formulation (upper-pressure-relief airless-type spray
container), the body of slidable valve has a tilt angle of
5 - 30° (preferably 15 - 25°), and the ring also has the

15 same tilt angle.

BRIEF DESCRIPTION OF DRAWINGS
[0035] Fig.l shows a spray container for a gel formulation
(upper-pressure-relief airless-type spray container) used
20 herein. The right half plane of the drawing shows a cross-
sectional view to see an internal structure.
Fig.2 shows a magnified figure of the main part in the
cross-sectional view shown in Fig.l of the spray container
for a gel formulation (upper-pressure-relief airless-type

25 spray container). The right half plane shows a container
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wherein the body of slidable valve has a certain tilt angle

(as an example, 20° in the drawing) which is a feature of

the present invention, while the left half plane shows a

conventional upper—pressure-rélief airless-type spray
5 container.

Fig. 3 shows some states that the present preparation
for mnasal spray is inserted in human turbinate (nasal
meatus) in various angles and administered. It is defined
as an angle of 0° that the sgspray preparation is set

10 vertically. The figures show 7 examples administered in
25°, 45°¢, 65°, 90°, 135° and 180°.

Fig. 4 shows the stability regarding the amount
sprayed from each spray container, under the condition of

the viscosity: 1000 mPa-s (spray angle for administration:

15 0°) .

Fig. 5 shows the stability regarding the amount
sprayed from each spray container, under the condition of
the viscosity: 2000 mPa-s (spray angle for administration:
0°).

20 Fig. 6 shows the stability regarding the amount

sprayed from each spray container, under the condition of
the viscosity: 3600 mPa-s (spray angle for administration:
0°).

Fig. 7 shows the stability regarding the amount

25 sprayed from each spray container, under the condition of
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the spray angle for administration: 45° (viscosity: 2000
mPa-s) .
Fig. 8 shows the stability regarding the amount

sprayed from each spray container, under the condition of

n

the spray angle for administration: 65° (viscosity: 2000
mPa-s) .

Fig. 9 shows the stability regarding the amount
spraved from each spray container, under the condition of
the spray angle for administration: 90° (viscosity: 2000
10 mPa-s) .

Fig. 10 shows the figure of the spray spread that is

observed in Example 5 wherein the viscosity is adjusted to

2500 mPa-s by adding 0 % sodium chloride and an outside
shearing force.

15 Fig. 11 shows the figure of the spray spread that is

cbserved in Example 6 wherein the viscosity is adjusted to

2500 mPa-s by adding 0.125 % sodium chloride and an outside
shearing force.

Fig. 12 shows the figure of the spray spread that is

20 observed in Example 7 wherein the viscosity is adjusted to

2500 mPa-s by adding 0.25 % godium chloride and an outside
shearing force.

Fig. 13 shows the figure of the spray spread that is
observed in Example 8 wherein the viscosity is adjusted to

25 2500 mPa-s by adding 0.50 % sodium chloride, without
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outside shearing force.
Fig. 14 shows the wvariation in the viscosity of
Example 4 - Example 10 and the comparative example by

adding a prepared nasal discharge.

u

BEST MODE FOR CARRYING OUT THE INVENTION

[0036] The gel base material herein denotes a base

material comprising a water-soluble polymer compound as a

mucosa-adhesive agent, and water and/or alcohol(s), which
10 has viscous property. The gel base material may include an

antiseptic agent, a preservative, an isotonic agent, a pH

regulator, a coloring agent, etc. which are conventionally

used in pharmaceuticals.

[0037] The water-soluble polymer compound which is used as
15 a sgkin/mucosa-adhesive agent (adhesive polymer) in the

present invention, includes gum arabic, sodium alginate,

propylene glycol alginate, carboxy vinyl polymer,
carmellose sodium, =xantham gum, gellan gum, gelatin,
hydroxyethyl cellulose, hydroxypropyl cellulose,
20 hydroxypropylmethyl cellulose, polyvinyl alcohol,
methylcellulose, etc. It is possible to use a mucosa-

adhesive agent prepared by combining 2 or more of the
above-mentioned ingredients. Further, in order to (1) make
the present formulation possess skin/mucosa-adhesiveness,

25 (2) make the wviscosity thereof retained or little changed
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through the spraying operation, (3) make the present
formulation get to a target site (intranasal in the case of
nasal use) with keeping the high viscosity, and (4) make

the present formulation sprayed in a mean particle size of

5 10 - 100 pum (preferably 50 - 100 um) which is enough fine,
simultaneously; a gel base material comprising carboxy
vinyl polymer or gellan gum, or a combination of carboxy
vinyl polymer and gellan gum is preferably used as the
adhesive polymer. As the base material comprising carboxy

10 vinyl polymer, the gel base described in JP-B-2011069
"Spray gel base and spray gel preparation using thereof"

whose inventor is the same as the present inventor may be

used.

[0038] In addition, the gel base material may be
15 controlled by (1) adjusting the viscosity of the

formulation by adding an outside shearing force to carboxy

Vinyl polymer, or (2) adjusting the viscosity of the

formulation by adding a viscosity modulating agent and an

outside shearing force to carboxy vinyl polymer, so that
20 the spray spreading-angle of the spray container and the

spray spresad can be set to meet the desired treatment.

The operation giving the shearing force herein can be
carried out via a method known by a skilled person, wherein
for example, a high-speed spinning-type emulsifying device,

25 a colloidal mill-type emulsifying device, a high-pressure
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emulsifying device, a roll mill-type emulsifying device, an
ultrasonic-type emulsifying device and a membrane-type
emulsifying device can be used as a device giving shearing

force. Especially, a homo mnixer-type, a comb-type, and an

Ul

intermittently-jet-stream-generating-type, high-speed
spinning-type emulsifying devices are preferable.

The viscosity to be adjusted herein ig ordinarily 50
mPa-s to 5000 mPa-s, preferably 100 mPa-s to 4000 mPa-g,
more preferably 500 mPars to 3000 mPa-s, and most
10 preferably 2000 mPa-s to 2500 mPa-s.

And, the spray spreading-angle used herein is defined
as 0° when the gel formulation is sgprayed in a straight
line from the spray nozzle; and means an angle spreading
from angle 0° that the gel formulation is sprayed. And,

15 the spray spread means an index which indicates uniformity

on the spread of the gel formulation sprayed. For example,

it is denoted as "sprayed in uniformity", "localized at the
periphery", etc. This evaluation of the spray spread was
carried out by visually observing the gel formulation which
20 was sprayed for. a board from the spray nozzle and then

adhered on the board.

[0039] The carboxy vinyl polymer which is used as an
adhesive polymer in the present invention means a water-
soluble polymer obtained by the polymerization with an

25 acrylic acid used as a main ingredient, and includes a



20.124 Example 7 2500 32.7 47.3 20.124 Example 8 2500 34.5 46.8 18.7!24  [0059] When using
the present system using the container of the present invention, the distribution rate (%-,) of the
5iorirlulation ut in the container after spiraying out -could 51 be almost constant even if the
formulation is highly viscous, i.e. it is almost constant Without -being affected by the viscosity or the
spray angle for administration. The results showed that the remains amount in the container were low
(about 7 %-), and the formulation amount sprayed within the prefixed range was high (about 87.7 96).

While, when é@}g\geggqtﬂgqé:pnm%ékgn% gpngga%giperc(;}btg&glistripﬂg% Late was,affected

the viscosity as shown in the following Table 2, i.e., the remains amount in 10the containers increased
and the formyladion amaunt sprayedawithin dhe prefixed.range, decraased-as the Mscositysr0se.
Hereinafter, the results shown in the above Table 1 and Table 2 were re-constituted by classifying the
results on the basip of thenspray-asgleifer administrationiangd thedakind of the preparations,)and the
re-constituted results are shown in Table 3.- Table 3. [0060]The results wherein the spray angle for
administratiofds Daste sanmmmarizetddhn Tabke 3, T ablecd ard Jabker5 whichoaredlassifiedon the basis of
each viscosity 20 and each spray container. The results have shown that the present system using
the containeFéfthe MviEHtioAts vety usefitmaraiditionoFigare 4 sFigerecs and Figuse @ graplsed on
the basis of the results in Table 3 - Table 5 show the relation between the viscosity and the stability
regarding thé’ 8pray&d amburitsThpafifG betwEERBSER Spray SP¥ornt&iREY These gPdphs @iso show
that the present system is useful. Table 3: Distribution rate (1,) of the formulation after spraying out

which has vidEUsity (F00 mPREE)GN BacH pray Contafiét ContdiRertyfe Preferably used.

The concentration of gellan gum used 1in the present
invention i1s generally about 0.1 - 2.0 %(w/w). When
10 carboxy vinyl = polymer and gellan gum are used
simultaneously and the formulation containing the two
ingredients is sprayed and contacted with a nasal discharge
(nasal mucus), the sensitivity of the nasal discharge
(nasal mucus) against the ion of the formulation is reverse,
15 thus the wviscosity thereof gets lowered at first and the
formulation once spreads in a wide area of a nasal cavity,
and then the viscosity is retained (increased) to make it

possible to long stay in a nasal cavity, which is an ideal

profile. The total concentration of carboxy vinyl polymer
20 and gellan gum used in the present invention is generally
0.2 - 4.0 %{(w/w), and the ratio of both is adjusted

responding to the viscosity =sghift at a time when the
formulation including an active medicament is contacted
with nasal discharge (nasal mucus).

25 [0040] The thickening agent which is used for thickening
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carboxy vinyl polymer means a water-soluble basic material,
which can neutralize and then ionize an acidic carboxy
vinyl polymer, and thereby structurally magnify the carboxy
vinyl polymer to thicken the carboxy vinyl polymer; and
includes, for example, an inorganic base such as sodium
hydroxide and potassium hydroxide; and an organic base such

as an amine (e.g. diisopropanolamine, triethanolamine, and

tripropanolamine), an amino acid (e.g. arginine, 1lysine,
and ornithine); and preferably arginine, lysine, and
ornithine. The thickening agent belonging to the amino

acid above is generally contained in the weight range of
1 : 0.5 tol1 : 3, preferably 1 : 1 to 1 : 2 against carboxy
vinyl polymer. The pH of the water-soluble basic material
mentioned above may be adjusted to the desired range by
neutralizing the carboxy wvinyl polymer. The thickening
agent may be used in combination with two or more of the
above materials.

[0041] The "active pharmaceutical ingredient" dissolved in
the gel base material herein means a pharmaceutical agent
which is generally adminiétered to the area of skin and/or
mucosa, for example, a pharmaceutical agent for topically
treating inflammation, allergy, etc., and a pharmaceutical
agent which 1is expected to act on “whole body through
absorption from mucosa such as percutaneous absorption and

nasal absorption are exemplified, but are not limited to

Or.oV,
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them. The active pharmaceutical ingredient of the present

invention which can be administered to the area of skin

and/or mucosa includes, for example, a local
vasoconstrictor such as naphazoline nitrate,

5 tetrahydrozoline hydrochloride, oxymetazoline hydrochloride,
and tramazoline hydrochloride; a steroid guch as
hydrocortisone, prednisolone, triamcinolone acetonide,
dexamethasone phosphate, flunisolide, betamethasone
phosphate, sodium beclomethasone dipfopionate , fluticasone

10 propionate, mometasone furoate, fluticasone furcate,

budesonide, ciclesonide, betamethasone butyrate propionate,
and diflucortolone valerate; a nonsteroidal
antiinflammatory drug such as aspirin, mefenamic acid,
ibuprofen piconol, suprofen, bufexamac, bendazac, ufenamate
15 diclofenac sodium, indomethacin, felbinac, ketoprofen,
flurbiprofen, naproxen, pranoprofen, loxoprofen sodium,

alminoprofen, zaltoprofen, piroxicam, meloxicam, lornoxicam

celecoxib, and rofecoxib; an antihistamine such as
diphenhydramine, clemastine fumarate, triprolidine
20 hydrochloride, iscothipendyl  hydrochloride, alimemazine
tartrate, chlorpheniramine maleate, and promethazine
hydrochloride; an anti-allergic agent such as cromolyn
sodium, tranilast, ketotifen fumarate, amlexanox,
azelastine hydrochloride, oxatomide, levocabastine

[\
U1

hydrochloride, fexofenadine hydrochloride, epinastine
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hydrochloride, ebastine, cetirizine hydrochloride,
bepotastine besilate, olopatadine hydrochloride, loratadine,
ozagrel hydrochloride, seratrodast, pranlukast hydrate,
zafirlukast, montelukast sodium, and suplatast tosilate; an
antimicrobial agent such as nadifloxacin, clindamycin
phosphate, levofloxacin, cefcapene pivoxil hydrochloride
hydrate, clarithromycin, cefditoren pivoxil, vancomycin
hydrochloride, meropenem hydrate, f£lomoxef sodium, cefotiam
hexetil hydrochloride, and orbifloxacin; an antiherpesvirus
drug such as acyclovir, wvalacyclovir hydrochloride, and
vidarabine; an anti-cytomegalovirus agent such as
ganciclovir, and foscarnet sodium  Thydrate; an anti-
influenza virus §gent such as oseltamivir phosphate, and

zanamivir hydrate; an antifungal agent such as amphotericin

B, fluconazole, itraconazole, micafungin sodium,
terbinafine hydrochloride, neticonazole hydrochloride,
lanoconazole, luliconazole, liranaftate, butenafine

hydrochloride, and amorolfine hydrochloride; an antiseptic
agent such as povidone-iodine, benzalkonium chloride,
benzethonium chloride, and chlorhexidine gluconate; a local
anesthetic such as lidocaine and dibucaine; an
immunosuppressive agent such as cyclosporine and tacrolimus
hydrate; an active wvitamin D3 drug such as tacalcitol,
calcipotricol, alfacalcidol, calcitriol, and maxacalcitol; a

drug for treating alopecia such as minoxidil and carpronium
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chloride; a drug for treating skin ulcer such as

:>-?H H0) 010 k 0 0

aluminum

chlorohydroxy allantoinate, tretinoin tocoferil,

bucladesine sodium, alprostadil alfadex, and trafermin; a

vitamin Bi, drug such as cyanocobalamin and mecobalamin; a

5 vitamin K drug such as phytonadione and menatetrenone; an

antiplasmin such as epsilon-aminocaproic acid and

tranexamic acid; an antiepileptic drug such as clonazepan,

carbamazepine, and zonisamide; a hypnotic such as

triazolam,

brotizolam, =zolpidem tartrate, guazepam, nitrazepam, and

10 diazepam; an antidepressant such as paroxetine

hydrochloride hydrate, etizolam, fluvoxamine

maleate,

milnacipran hydrochloride, and imipramine hydrochloride; an

antipsychotic agent such as olanzapine, risperidone, and

guetiapine fumarate; a drug for treating dementia such as

15 donepezil hydrochloride and nicergoline; a drug for
treating Parkinson's disease such as apomorphine,
cabergoline, pergolide mesilate, bromocriptine mesilate,
amantadine hydrochloride, and droxidopa; a drufg for

treating cerebroprotective such as edaravone; an

20 such as morphine, oxycodone, fentanyl, bupr

enorphine

hydrochloride, and butorphanol tartrate; a stop smoking aid

such as nicotine; a drug for treating migraine

such as

ergotamine tartrate, sumatriptan, zolmitriptan, eletriptan

hydrobromide, rizatriptan benzoate, naratriptan,

[\
(92}

frovatriptan, almotriptan, and avitriptan; a vitamin such
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as cyanocobalamin, and mecobalamin; a sex steroid hormone
such as estradiol, estriol, progesterone, and testosterone;
a metal detoxification agent such as deferoxamine mesylate;

an antitussive/antitussive drug such as codeine phosphate

5 and isoproterenol hydrochloride; an antiemetic such as
ondansetron hydrochloride, ramosetron hydrochloride,
tropisetron hydrochloride, granisetron hydrochloride,
metoclopramide, domperidone, and mosapride citrate; an

anticancer agent such as goserelin acetate, bicalutamide,
10 tegafur, paclitaxel, tamoxifen citrate, gemcitabine
hydrochloride, doxifluridine, capecitabine, imatinib
mesilate, rituximab, gefitinib, trastuzumab, paclitaxel,

and docetaxel hydrate; an antihypertensive agent such as

candesartan cilexetil, valsartan, losartan potassium,
15 telmisartan, olmesartan medoxomil, amlodipine besylate,
nifedipine, benidipine hydrochloride, nicardipine
hydrochloride, nilvadipine, azelnidipine, manidipine

hydrochloride, diltiazem hydrochloride, enalapril maleate,

imidapril hydrochloride, temocapril hydrochloride,
20 perindopril erbumine, carvedilel,  Dbisoprolel fumarate,
propranclcl  hydrochloride, and atenolol; a drug for

treating dysuria such as tamsulosin hydrochloride and
naftopidil; an antiulcer drug such as cimetidine,
ranitidine hydrochloride, famotidine, and nizatidine; a

25 cardiotonic agent such as dopamine hydrochloride and
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dobutamine hydrochloride; a bronchodilator such as
fenoterol hydrobromide, ipratropium bromide, and oxitropium
bromide; an anti-obesity agent such as mazindol and peptide
YY; an autonomic agent such as neostigmine methylsulfate; a
5 drug for treating angina such as nitroglycerin, isosorbide
dinitrate, and nicorandil; an antiplatelet agent such as
ticlopidine hydrochloride, cilostazol, sarpogrelate

hydrochloride, and beraprost sodium; an antidiabetic drug

such as voglibose, acarbose, glimepiride, nateglinide,
10 metformin hydrochloride, pioglitazone hydroéhloride, and
gliclazide; a lipid-lowering drug such ag pravastatin
sodium, simvastatin, fluvastatin sodium, atorvastatin

calcium hydrate, pitavastatin calcium, rosuvastatin calcium
and bezafibrate; an antiarrhythmic drug such as
15 pilsicainide hydrochloride, mexiletine hydrochloride, and
disopyramide phosphate; a muscle relaxant such as baclofen,
piracetam, eperisone hydrochloride, and tizanidine
hydrochloride; an antirheumatic drug such as bucillamine,
methotrexate, infliximab, prednisolone farnesylate, and
20 actarit, additionally an  LHRH (luteinizing hormone-
releasing hormone) as a peptide/proteinaceous drug; a
growth hormone-releasing factor; a somatostatin
derivaative; a posterior pituitary hormone such as
vasopressin and desmopressin  acetate; an oxytocin; a

25 hirudin derivative; an enkephalin; a ACTH
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(adrenocorticotropic hormone) derivative; a Dbradykinin
derivative; an insulin; a glucagon derivative; a growth
hormone; a growth hormone-releasing hormone; a luteinizing
hormone; an insulin-like growth factor; a calcitonin gene-
related peptide; an atrial natriuretic peptide derivative;
an interferon; an interleukin; an erythropoietin; a
granulocyte colony-stimulating factor; a macrdphage colony-
stimulating factor; a parathyroid hormone; parathyroid
hormone-releasing hormone; a prolactin; a thyrotropin-
releasing hormone; an angiotensin; a calcitonin; a Gn-RH
(Gonadotropin releasing hormone) derivative such as
leuprorelin acetate, Dbuserelin acetate, and nafarelin
acetate; a thrombolytic drug such as tisokinase, alteplase,
monteplase, pamiteplase, and nasaruplase; a vaccine such as

influenza HA vaccine, pneumococcal vaccine, and recombinant

adsorbed hepatitis B wvaccine. The active pharmaceutical
ingredient may be contained in 0.001 - 10 % (w/w), but the
content thereof i1s not limited. And the gel formulation

may contain plural active pharmaceutical ingredients.

[0042] When an active medicament insoluble in water is
used, a formulation containing the medicament may become
clouded. Howsver, the active medicament is not
precipitated and hence it is no problem to use it via a
normal spray operation. On the contrary, it is preferable

to use a solubilizer in the formulation or to prepare the
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formulation put in the container after spraying out, wherein Example 2 or Example 7 is selected as a
content-of 5 the preparation, are summarized in Table & - Table 11 which are classified on the basis of
each spray angle for administration and each spray container. The results have shown that the present
system using the container of the invention has a low residual rate and enable a very stable spray in
any spray angle. In addition, Figure Figure 9 graphed on the basis of the results in Table 6 - Table 8
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Distribution(s)ofthe formulatignputinthe_container after spraying out CoUOLaf shols, oy - g
5 water-soluble organic solvent includes a lower alcohol such

as ethanol and isopropanocl; a glycol such as propylene

glycol, 1,3-butylene glycol, and polyethylene glycol having

a molecular weight of 300 - 500. In addition, the

solubilizer used herein can be selected from a variety of

10 gsurfactants, depending on the solubility of the active
medicament.
[0043] In addition, it 1is useful to suspend an active
medicament by adding an appropriate suspending agent. The
suspending agent includes, for example, a variety of
15 surfactants such as a sucrose fatty acid ester, polyoxyl 40
stearate, polyoxyethylene (60) hydrogenated castor oil

polyoxyethylene, polysorbate 80, glyceryl monostearate,

sorbitan monostearate, and sorbitan monopalmitate.

[0044] Further, it is also useful to emulsify the gel base
20 material by adding an appropriate emulsifying agent and

then to add an active medicament thereto; or to emulsgify

the actiVe,medicament itself. The emulsifying agent used

herein can be.selected'from a variety of surfactants.

[0045] The term "mucosa" ’used herein refers to an

25 epithelial layer originated from ectoderm, covered in
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epithelial cell; and as an example thereof, nasal cavity,
eye, ear, oral cavity, rectum, vagina, genitalium, urethra,
anus, etc. are exemplified. and, the term "skin" used
herein refers to a layer covering body surface; and the
5 example thereof includes a layer of hand, finger, leg, body
groin, scalp, the surrocund of anus; the surround of
genitalium, etc.
The term "skin/mucosa" used herein means "skin and/or
mucosa, " which is used in order to cover a target site that
10 has both skin and mucosa, such ag the surround of anus, or
the gurround of genitalium.
[0046] The viscosity defined herein can be measured, for
example, by the viscosity measurement by capillary tube
viscometer, the wviscosgity measurement by rotational
15 viscometer, etac., which are degcribed in Viscosity
Determination in the Japanese Pharmacopoeia (General .Tests
section) .
The viscosity of the gel formulation used herein is
generally 50 mPa-s to 5000 mPa-s, preferably 100 mPa-s to
20 4000 mPa-s, more preferably 500 mPa-s to 3000 mPa-s, and
most preferably 2000 mPa-s to 2500 mbPa-s.
[OO47]> The term %"viscosity retention rate" defined herein
refers to a rate of the viscosity of the formulation
particle that has just been sprayed against that of the

25 . pre-sprayed gel formulation.
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In the present invention, the viscosity retention rate
of the formulation particle sprayed via the present spray
operation is preferably 50 % or more.

[0048] The mean particle size of the formulation particle

5 sprayed 1in the present invention can be measured for
example with a particle size analyzer which uses a laser
light scattering method.

The mean particle size thereof 1in the present
invention is preferably in the range of 10 um to 100 uym,

10 and further preferably in the range of 50 um to 100 um.
[0048] The "residual rate" defined herein refers to a rate
of the amcunt of the gel formulation which stays in the
spray container for a gel formulation (upper-pressure-
relief airless-type spray container) at the time when the

15 gel-type mucosa-adhesive preparation £for mnasal drop is
sprayed out and the spray operation cannot be carried out,
per the total amount before using.

The residual rate of the present invention is

<

generally 20 % or less, preferably 15 % or less, and more
20 preferably 10 % or less.

[0050] The '"prefixed amount" defined herein refers to an

amount or amount-range of the formulation that is sprayed

through one-shot of the nasal spray, which is fixed

beforehand. For example, when it isg defined that about 100

25 mg of the formulation is sprayed through one-shot of the



Eok.L:--riEn 00 mO0 0O, 7 t Distribution(4)ofthe formulationput .inthe container after spraying out m
m4J-2 _ auE m-010075+I00Pla2Hum ¢147%$1:0, 06p.udm ri'74IJW00,,,r.Ha%

+1
g 40

spray operation, the prefixed amount is 100 mg.

In the present invention, it is preferable that the
formulation sprayed in the prefixed amount + 10 % is 70 %
or more, and more preferably 80 % or more.

5 [0051] The antiseptic agent defined herein includes, but
are not limited to, benzalkonium chloride and benzethonium
chloride. The preservative includesg, but is not limited tQ
a paraben such as methylparaben and propylparaben. Herein,
the usual amount of an additive means an additive amount

10 which 1s permitted, for example, as the pharmaceutical
approval, which 1is easily guessed with the amount of an
approved pharmaceutical, a structure thereof, etc. by a

skilled person.

[06052] The spray container for a gel formulation (upper-
15 pressure-relief airless-type spray container) used herein
includes a container as exemplified in Figure 1 of the
attached drawings.
The spray container is an airless pump container which
is cperated as follows:
20 removing the cap of the container; and

depressing the annular flange of vthe pump which is
attached on the head of the container

to spray from the spraying outlet the content in the
suction chamber of the pump which was already sucked from

25 the container inside, and simultaneously
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Lo slide the body of slidable wvalve up, relating with
the absorption as vacating the container inside, wherein
the circumference of the body of slidable valve is prepared

so that the annular outer surface of the body can move like

5 a seal closely contacting the inner surface of the
container.
[0053] A spray container having the above-mentioned

mechanism has been already published as an airless pump
container provided that it does not mention the use for
10 nasal spray (JP-A-2003-212262). However, it has been
desired to reduce useless space which does not contribute
to the spray operation to a maximum extent, and to make it
possible to smoothly replace air in the suction chamber
with a formulation when charging the suction chamber, as a
15 (upper-pressure-relief airless-type) spray container for
the gel-type formulation 1like the present invention.
Especially, it was anticipated that the residual amount in
the container at the time that the non-fluid gel-type
formulation of the present invention was sprayed out would
20 be more than that of a conventional formulation because of
its bad retention. Thus, the inventors have further
improved the conventional airless spray container, i.e.,
setting a ring for reducing useless space as shown in the
right half plane of Figure 2, and further having a certain

25 tilt angle on the body of slidable wvalve which is
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ordinarily an even face. Through the improvements, the
inventors have found that 1t is possible to easily remove
air in the container and further to almost completely
remove the dead wvolume by setting a ring having the same
5 tilt angle to almost completely fit the faces between the
body of slidable valve and the ring at the time of spraying
out. Thus, the present inventors have found a system which
the residual amount can be wvery little at the time of
spraying out. Furthermore, the spray container for a gel
10 formulation (upper-pressure-relief alrless-type spray
container) which is used in the present invention and has
the above properties as shown 1in Figures 1 and 2 can
provide a precise gpraying amount as an  ordinary
pharmaceutical. When the certain tilt angle of the body of
15 slidable valve 1s small, there can retain an airspace in
the shoulder part of the body of the container; while when

the angle is big, there can retain an alrspace in the lower

part of the slidable valve; both are inconvenient. The
angle is preferably 5 - 30°, more preferably 15 - 25°,

20 [0054] In addition, the spray container for a gel
formulation (upper-pregssure-relief alrless-type spray

container) used herein is not a system absorbing external
air, and thus has a very useful ©property as a
pharmaceutical preparation that it is hard to suffer

25 microorganism-contamination from external air. Therefore

Is
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the spray container is a very useful administration system
for nasal spray from the viewpoint of safety and production
cost because it 1s not required to use any excessive
antiseptic agent or preservative.

5 [0055] The spray angle of the spray container for
administration in the invention can be used setting in any
or all angle between 0° and 360°. For example, the above-
mentioned sprayable preparation for nasal spray can be used
so that the body position for administration (the angle of

10 patient's head) and spray angle of the spray contéiner for
administration can be varied as shown in Figure 3 of the
attached drawings. That is to say, the present preparation
can be sprayed in any angles: i.e., around 0° which is an
available angle in a conventional nasal spray, 45° - 90°

15 which i1s hard to be sprayed, and 180° which is impossible
to be sprayed.

In the present invention, when tilting patient's head
backward and using the spray container in an angle of 65 -
180°, the turbinate (nasal meatus) is thought to be changed

20 from parallel direction to vertical direction so that the

ct

formulation can be dispersed and adhered on the tip of the
turbinate at first. And then, the formulation
captured/adhered in the turbinate will be carried backward
by means of gravity and ciliary movement of ciliated cells

25 covering a mucosa to spread in a wide area of the turbinate.
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Therefore, the angle between the body position for
administration and the spray angle of spray container for
administration may be set in any angle of 0° - 180°,
preferably 45° - 180°, further preferably 65° - 180°, most

5 preferably around 135° in which the turbinate (nasal
meatus) 1s set in a vertical direction, and it is the most
advantageous to spread in a wide area of the turbinate.
The Dbody position may be selected from standing position,
sitting position, 1lying position on one's back, lying

10 position on one's sgide, etc., 1.e. any position 1is
available. The preparation for nasal spray of the

invention can be used in any spray angle for administration.

EXAMPLE

15 [0056] Hereinafter, the invention is illustrated based on
examples and experiments, but are not limited thereto.
Some preparations bf the present invention which were
formulated with an actual active pharmaceutical ingredient
were shown in the latter part hereof as preparation

20 examples, while for some physicochemical tests, the
following 9 kinds of gel-type skin/mucosa-adhesive
preparations which had each different viscosity were
prepared with some ingredients mentioned below, without any

active pharmaceutical ingredient, and subjected to the

[\
92}

following physicochemical tests.
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In the following examples and experiments, each
viscosity was measured at 20°C with a viscometer type C.
Examples 1 - 3 are gel formulations which are prepared
by adding the same amount of sodium chloride as a viscosity
5 modulating agent to each formulation without using any
shearing force, which have viscosities of 1000, 2000 and
3000 mPa-s, respectively. (The viscosities of Example 1 -
3 which are prepared without adding sodium chloride as a

viscosity modulating agent are 31000 mPa-s, 35000 mPa-s,

10 and 36000 mPa-s, respectively.)
Examples 4 - 7 are gel formulations which are prepared
with a shearing force. To Examples 6 and 7 i1s further

added sodium chloride as a viscosity modulating agent

together with a shearing force. Each viscosity of Examples

15 4 - 7 is adjusted to 2500 mPa-s. (The viscosity of Example

4 which is prepared without using any shearing force is

23000 mPa-s. The viscosity of Example 5 which is prepared

without using any shearing force and the viscosities of

Example 6 and Example 7 which are prepared without using

20 sodium chloride as a viscosity modulating agent and any
shearing force are all 34000 mPa-g.)

Example 8 is a formulation having the same composition

as Example 4 - 7, wherein the viscosity is adjusted to 2500

mPa-s with a viscosity modulating agent, without any

25 shearing force. (The viscosity of Example 8 which is
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prepared without adding sddium chloride as a viscosity
modulating agent is 34000 mPa-s.)

A comparative example as a control formulation of
Examples 4 - 8 was prepared without using any viscosity

5 modulating agent or any outside shearing force, wherein the

viscosity wag 2500 mPa-s.

Quantity (% (w/w))
Ingredients .

Example 1 Example 2 Example 3
carboxy vinyl polymer 0.42 0.53 0.56
L-arginine 0.74 0.95 1.0
disodium edetate 0.05 0.05 0.05
polysorbate 80 0.1 0.1 0.1
concentrated glycerin 1.0 1.0 1.0
sodium chloride 0.5 0.5 0.5
purified water 97.19 96.87 96.79
Total 100 % 100 % 100 %
Detected viscosity 1000 mPa-s 2000 mPa-g 3600 mPa-s

Quantity (%{w/w))
Ingredients Example |[Example |Example |Example |Example Comparative
4 5 6 7 8 Example
carboxy  wvinyl| g o¢ 0.5 0.5 0.5 0.5 0.085
polymer
L-arginine 0.5 1.0 1.0 1.0 1.0 0.17
| sodium
chloride - - 0.125 0.25 0.5 -
purified water 99,25 98.5 98.375 98.25 98.0 99.745
Total 100 % 100 % 100 % 100 % 100 % 100 %
Adjustment of wviscosity: adjusting
the wviscosity to 2500 wmPa-s by
using shearing force, i.e., Dby
Detected rotating th? formulgtion a; 15,000 2500 2500
viscosity rprm ‘gndEL- ‘coollng in an | oo.e Pa - s
: intermittently-jet-stream-
generating-type high-speed
spinning-type emulsifying device
(Type: CLM-0.83).

The containers used for the tests are the following
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spray container which can spray about 100 mg in one
operation.

Container of the present invention: a spray container
for a gel formulation (upper-pressure-relief airless-type

5 spray container) (100 mg-sprayable pump, charged amount: 5
g) -

Control container (1): a spray contalner of a
commercial preparation which has a double structure,
wherein the inside structure i1s in a mortal-form,

10 characterized by minimizing the remaining amount in the
container (100 mg-pUmp, charged amount: 5 g).

Control container (2): a conventional spray container
(100 mg-pump, charged amount: 5 g).

[0057]

15 Tests for remaining amount in the container, amount sprayed

within the prefixed range, and spray freguency

About 5.0 g of each formulation of Example 1 - Example
8 was exactly weighed and put into the three kinds of spray

h

containers: container of

o
D

invention, control container
20 (1) and control container (2) which were weighed in the
vacant state beforehand. The containers were tilted at the
angle between 0° - 180° shown in Tables 1 and 2. The spray
amount of every one-shot of the spray operation was
measured by calculating the weight difference between

25 before and after shot, and the measurement was repeated
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until the formulation was sprayed out almost completely.
Table 1 shows the result using the container of the
invention, and Table 2 shows using the control containers.
In addition, as a distribution (%) of the formulation
5 put in the container after spraying out,
the remains (%) in the container at the time that the
spray operation with the pump gets impossible,
"formulation (%) sprayed within 100 + 10 mg" which
denotes the rate of the cumulative amount of the
10 formulation sprayed in the range of the prefixed amount
(100 mg) + 10 %, per the total amount of the formulation,
and
"formulation (%) sprayed outside 100 + 10 mg" which
denotes the rate of the formulation sprayed outside the
15 range
were calculated using the following formulas. The results
are also shown in Tables 1 and 2.
Remains in the container (%) = Remains in the
container (g) / Initial £ill amount (g) X 100
20 Formulation (%) sprayed within 100 + 10 mg = The
cumuiative amount (g) of the formulation sprayed in the
range of 100 + 10 mg / Initial f£ill amount (g) X 100
Formulation (%) sprayed outside 100 + 10 mg = The
cumulative amount (g) of the formulation sprayed outside

25 the range of 100 + 10 mg / Initial £ill amount (g) X 100
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sprayed in the range of 100 + 10 mg is shown therein.

[0058]

the frequency of the shots which could be

Table 1: Test results using the container of the invention
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Example 1 | 1000 | 7.1 87.8 5.1 44
Example 2 | 2000 7.2 87.6 5.2 44
Example 3 | 3600 7.3 87.7 5.0 44
0o Bxtample 4 | 2500 7.1 87.9 5.0 44
8 Example 5| 2500 7.2 87.7 5.1 44
*2 Example 6 | 2500 | 7.2 87.8 5.0 45
g Example 7 | 2500 | 7.2 87.6 5.2 44
- Example 8 | 2500 7.1 87.9 5.0 45
)
5 Example 2 | 2000 — - - -
25°
% Bxample 7 | 2500 7.1 87.8 5.1 45
o, Example 2| 2000 7.1 87.7 5.2 44
g 450
-g Example 7 | 2500 7.2 87.6 5.2 44
&2
o Example 2 {2000 7.1 87.4 5.5 44
3 g50
. Example 7 | 2500 7.1 87.7 5.2 45
500 Example 2 | 2000 7.1 87.8 5.1 44
Example 7 | 2500 7.2 87.5 5.3 44
150 Example 2 | 2000 7.1 87.7 5.2 44
o
Example 7 | 2500 7.2 87.8 5.0 45
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‘Table 2: Test results using control container (1) and control
container (2)
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o Example
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o
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Example
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g ‘
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3 ?xamp 2500 31.6 49.2 19.2 25
]
0 Bxample
5 ; P 2500 31.8 48.1 20.1 24
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Example
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[0059] When using the present system using the container
of the present invention, the distribution rate (%) of the

5 formulation put in the container after spraying out could
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be almost coﬁstant even 1f the formulation 1is highly

viscous, i.e. 1t is almost constant without being éffected

by the wviscosity or the sgpray angle for administration.

The results showed that the remains amount in the container

5 were low (about 7.1 %), and the formulation amount spraved
within the prefixed range was high (about 87.7 %). While,
when using Control container (1) and Control container (2),

the distribution rate was affected by the viscosity as

shown in the following Table 2, i.e., the remains amount in

10 the containers increased and the formulation amount sprayed
within the prefixed range decreased as the viscosity rose.

Hereinafter, the results shown in the above Table 1

and Table 2 were re-constituted by classifying the results

on the basis of the spray angle for administration and the

15 kind of the preparations, and the re-constituted results
are shown in Table 3 - Table 8.
[0060] The results wherein the spray angle for

administration is 0° are summarized in Table 3, Table 4 and
Table 5 which are classified on the basis of each viscosity
20 and each spray container. The results have shown that the
present system using the container of the invention is very
useful. In addition, Figure 4, Figure 5 and Figure 6
graphed on the basis of the results in Table 3 - Table 5

show the relation between the viscosity and the stability

25 regarding the sprayed amount comparing between each spray
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container. These graphs also show that the pbresent system

is useful.

Table 3: Digtribution rate (%) of the formulation after
spraying out which has viscosity (1000 mPa-s=) in each spray
container
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Table 4: Distribution wrate (%) of the formulation after

spraying out which has viscosity (2000 mPa-s) in each spray
container
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Container Example
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invention

Control Examole

container | 0° 5 P 2000 27.7 61.0 11.3 31

(1)

Control Examole

container 5 P 2000 32.8 47,2 20.0 24

(2)




12). The containers used herein were all the same spray container for a gel formulation
(upper-pressure-relief airless-type spray container). It has been found that the sprayed gel-type
skin/mucosa- 10adhesive preparation of the present invention has a small particle size, especially an
ideal particle size (50 - 100 gm) as a drug preparation for intranasal admin though it is highly viscous,
Table 12: Comparison formulation cf mean particle size of each iFormulation 1 Viscosity(mPa-s)
Spray angle of spray container for administration Meanpatrticlei size(Am) I[Example 1 1000 0* 74.8,
[Example 2r£20@0 09.753 tExampler3 3600 £9:87.5 Example 4 2500 0711 Bxample 5 2 rrer

spraying out which has viscosity (3600 mPa-s) in each spray
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Container Example
of the ; P 3600 | 7.3 87.7 5.0 44
invention
Control Example
container | 0° s P 3600 31.3 54.7 14.0 28
(1) ‘
Control Examole
container L P 3600 38.6 39.2 22.2 20
(2)

[0061] 1In addition, the results of the distribution (%) of

the férmulation put in the container after spraying out,
wherein Example 2 or Example 7 is selected as‘a content of

5 the preparation, are summarized in Table 6 - Table 11 which
are classified on the basis of each spray angle for
administration‘and each spray container. The results have

- shown that the present system using the container of the

invention has a low residual rate and enable a very stable

55}
Lo

spray in any spray angle. In addition, Figure 7 - Figure 9
graphed on the basis of the results in Table 6 - Table 8
show the relation between the spray angle for
administration and the stability regarding the sprayed
amount comparing between each spray container. These

15 graphs show that it 1s only the system of the present
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invention to be able to use in a spray angle of 65° or 90°,

Table 6: Distribution rate (%) of the formulation after
spraying out which has viscosity (2000 mPa-s) and gpray angle

(45°) in each spray container »
N Distribution (%) of the
é o & formulation  put in the b H
It = 8 S container after spraying out 8 ﬁ g
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Container Example
of thel 2 P 2000 7.1 87.7 5.2 44
invention
Control Example
container | 45° o P2 2000 35.7 48.5 15.8 25
(1)
Control Example
container ) P 2000 40.3 34.3 25.4 18
{2)
Table 7: Distribution rate ($) of the formulation after

spraying out which has viscosity (2000 mPa's) and spray angle
(65°) in each spray container

~

. Distribution (%) of the
g S8 - formulation put . in  the| ¥ A -
b miﬁ 0 51 container after spraying out E ﬁ =
R —~ >
" - D A w g o o o o o
o o5 d 0o =M 0 = o £ w o
o g H ~ 0 ® 9 g Ao 2
o i1 = Uy w . e e ©UT o g H
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Container Examole

of  the SXETPEE 1 5000 7.1 87.4 5.5 44

invention “

Control Bxample

container 650 5 pie 2000 60.7 9.4 29.9 5

(1)

Control Example

container 5 =TT 12000 72.8 0.0 27.2 0

(2)




254.9 58 [00631 Comparison of viscosity retained through spraying operation Each viscositytype
skin/mucosa-adhesive preparation of the present invention and other gel-type 5
skin/mucosa-adhesive preparation at the time before/after spraying was measured and the variation
due to spraying was '‘compared each other (Tabled3). The containers used herein were all the same
spray container for a gel formulation (upper-pressure-relief airless-type spray container). It 10 has
been found that is only the gel-type skin/mucosaadhesive preparation of the present invention to
exhibit a very high viscosity retention rate. Especially, in Examples 4 - 7 which were prepared by
adding a shearing force to adjust the viscosity, there was no variation of 15the viscosity at the time
before/afteFgpiaying andrit was Boverydiigh wiscesity( fetentian ratee 5% bahle11l:3: Gompariser of
viscosity rei@ingdithebugihtspréaying oparatiohsForamtation2viscosity=beforesspiaying {mFa: )1 iscosity

after sprayibgf(mPARS) SAschsiyTaterftionTaie %) Example 1 1000 850 85.0 Example 2 2000 1750
87.5 Example 3 360Q 3200, 88.9 Example 40500 2500 180:pton (%) of  the
& 5 8 formulation put in the woE
vb h o g oy container after spraying out 8 E g
5w o i 0 o o o o @ o
H o s o - A g £ 5 E R
& 0 — o - AT -H T b
= g 5 = 0 oy w © uoHe L 0T o o "
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Container Examble

of the ; P 2000 7.1 87.8 5.1 44

invention

Control Example

container | 90 ) P 2000 70.7 0.0 29.3 0

{1)

Control Example

container ; P 2000 81.4 0.0 18.6 0

(2}

Table 9: Distribution rate (%) of the formulation after

spraying out which has viscosity (2500 mPa-s) and spray angle

(45°) in each spray container :
. . Distribution (%) of the
0 o 8 formulation put in the n oo
% 2 o B o cont%jner after spraying out é % 2
e - b~
i & 0 ) e o o [
K o 5 o w L=y 6 B 6 E =3
o ot =~ 0 © o e g H
R @ 2 J O By n © LvoHo 80T o o
H £ u e o B g g @ Pverd v
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c ® 2 o > @ © S U S b4 H § g2
: Re | & S0 | EBES | ERES | BT
U & e o S o =4 O n
e T i
1
Containex Evample
of the o P 2500 7.1 87.9 5.0 45
invention
Control Example
container | 45° S 2500 36.1 46.8 17.1 24
(1) (
Control
. Example -
container ” 2500 47.2 30.5 22.3 15
(2)




Example 5 2500 2500 100.0 ExaMtle 6 2500 2500 100.0 Example 7 2500 2500 100.0 Example 8 0500
2130 87.2 Comparative example2500 1010 40,4 hydroxypropyl cellulose )1000 55 5.5 hydroxypropyl
cellulose12000 120 6.0 carmellose sodium400 1 0.3 carmellose sodium 1000 18 1.8 carmellose
sodium 2000 75 3.8 56

Table 10: Distribution rate (%) of the formulation after
spraying out which has viscosity (2500 mPa-s) and spray angle
(65°) in each spray container

o Distribution (%) of the
3 o § o formulation put in  the| & § o
I o I 8 P container after spraying out 95¢=
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Container Example

of the - P 2500 7.2 87.5 5.3 44

invention

Control Excamnle

container | 65° o B 2500 62.9 8.1 29.0 - 4

(1)

control Example |

container - P 2500 79.2 0.0 20.8 0

(2)

Table 11: Distribution rate (%) of the formulation after
spraying out which has viscosity (2500 mPa-g) and spray angle
(90°) in each gpray contailner

Distribution (%) of the
v 8 5 formulation  put in  the| u ¢
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Container Examole

of the . P 2500 7.1 87.8 5.1 45

invention

Control Examole

container | 90° : P 2500 77.5 0.0 22.5 0

(1)

Control Examole

container o P 2500 84.5 0.0 15.5 0

(2)

[0062]

5 Comparison of mean particle size




[0064] Colparison of spray spreading-angle and spray spread 5through spraying operation Using
each of the above-prepared gel typeskin/mucosaadhesive preparations which have different
viscosities and are prepared via different processes, spray spreading-angle and spray spread thereof
were measured, and compared each 10 other (Takle 14). The containers used herein were all the
same spray container for a gel formulation (upper-pressurerelief airless-type spray container).

Each spray spreading-angle was not affected by the difference of each viscosity (see, for example, the
15comparison between Examples 1 - 3).In Examples 4 - 7 60 which were gel-type mucosa-adhesive

preparations prepafed by &ading a'Sheating T0ree t& adjhsethd Viscokity, eathBprAFSHfeading-angle
tendedto b d. Ar t these examples, Example 6 and Example 7 comprising sodium 5
chloride as %&\}%:%\gf% n%?l%%%sﬁé: éagr?t téjarlw%]e %t% exhibi %nV%idéLrn gﬁ%g%%?eaﬁfhg]g-fr?g{#g %ompared
with Exampie -whigh didsmat:comprisessedinanghleride, o, -addition, eagh spray spread was also
affected the addition of a shearing force. That is to say, it has 10 been found that in Examples 1 - 3
and Exampler8dgsvhickea shearingfedcewiad net added; each spray spreadywas-localized at the
periphery, while, in Examples 4 - 7 to which a shearing force was added, each spray spread was
uniform (seB¥9§urés 16-°9R). 45Fsm fredefindings, s geftypadkiammicosacadhesivespreparation
of the present jnvention can be controlled by adjrugesglifng the viscosity by adding a viscosity modulating

agent and arfoutsidé She&fing foree 8o hatthe Sy Spréatingaahglefiém 2&ray RoAtAIner, and

the spray 20 %ggq can meet a purpase. For ex le, when the active pharmaceutical ingredient is
an ionic comgound a%d isrlxi]n a so utio%1 state,citl fgl%%%p%fb &to g&fﬁg? fhe” gr%%??ﬁr%aﬁ?nhg%gﬁgle from a

spray contaglelrleggisuggtgén@g@atpe%%§gg§@3d_ by adding only an outside shearing force, because
the ingredient works as a viscosity modulating 61 agent. Formulation Spray spreading-angle Spray
spread  ResulhaRefeeancefigune Exampleths7.6loealizad theiperipherysatin /mucosa-
10 adhesive preparation of the present invention has a small
particle size, especially an ideal particle size (50 - 100

pm) as a drug preparation for intranasal administration,

though it is highly wviscous.

Table 12: Comparison of mean particle gize of each
formulation
=
Formulation Visc?sity spggﬁﬁﬁggigﬁglghfor Mgan particle
(mPa-s) administration size (um)

Example 1 1000 o0° 74.8
Example 2 2000 pe° 75.3
Example 3 3600 0 87.5
Example 4 2500 0° 71.1
Example 5 2500 0° 233 .4
Example 6 2500 0e 6£39.8
Example 7 2500 0e° 66.6
Example 8 2500 0e° 77.3
Comparative example 2500 o° 77.5
hydroxypropyl cellulose 1000 0° 294 .1
hydroxypropyl cellulose 2000 0° 531.6
carmellose sodium 400 0° 88.4
carmellose sodium 1000 0° 182.5
carmellose sodiunm 2000 0o 254.9

15



Example 2 57.3 localized. the periphery at _ Example 2 56.0 localized the periphery at - Example 4
46.4 sprayed uniformity in - Example 5 18.8 sprayed uniformity in .a 10 Example 6 40.5 sprayed

uniformity in cg

[0063]

Comparison of viscesity retained through spraying operation

Each wviscosity of the gel-type skin/mﬁcosa»adhesive
preparation of the present invention and other gel-type

5 skin/mucosa-adhesive preparation at the time before/after
spraying was measured and the variation due to spraying was
compared each other (Table 12). The containers used herein

were all the same spray container for a gel formulation
(upper-pressure-relief ailrless-type spray container). It

10 has been found that it is only the gel-type skin/mucosa-
adhesive preparation of the present invention to exhibit a

very high viscosity'retention rate. Especially, in
Examples 4 - 7 which were prepared by adding a shearing
force to adjust the wviscosity, there was no variation of

15 the viscosity at the time before/after spraying, and it was

a very high viscosity restention rate.



11 Example 7 45.5 sprayed uniformity. Fig. 12 Example 8 57.5 localized the periphery at Fig, 13
[0065] Comparison of viscosity of the formulation varied with prepared nasal discharge Using the
following ingredien-s, gel-type skin/mucosaadhesive preparations comprising gellan gum were
prepared. The above preparations, Example 4 - Egsample 8, and 10 Comparative example were
subjected a comparison-experiment about the viscosity variation using a prepared nasal discharge
(the composition is shown below). The prepared nasal discharge is a liquid preparation comprising
similar ions and similar concentration thereof 62 to human nasal discharge. The prepared nasal
discharge was added to each preparations, and the mixtures were made to be uniformalized. After
about 5 minlites! ®aéh vis€osinrwas sneastiredi €Fes ampuntoftheqieparedunsisalsdiseRarge added

was shown SR &fEamennt added to 10 g of each preparation). [Composition of prepared nasal
discharge] NaCi 6.81 g KCI 1:91¢g Ca@il%ﬁ-?%@ , Viscosity | Viscosity
. praying after spraying | retention rate
( mPa-s) (mPa-g) (%)

Example 1 1000 850 85.0
Example 2 2000 1750 87.5
Example 3 3600 3200 88.9
Example 4 2500 2500 100.0
Example 5 2500 , 2500 100.0
Example 6 2500 2500 100.0
Example 7 2500 2500 100.0
Example 8 2500 2180 87.2
Comparative example 2500 1010 40.4
hydroxypropyl cellulose 1000 55 5.5
hydroxypropyl cellulose 2000 120 6.0
carmellose sodium 400 1 0.3
carmellose sodium 1000 , 18 1.8
carmellose sodium 2000 75 3.8
[0064]

Comparison of spray spreading-angle and spray spread

5 through spraving operation

Using each of the above-prepared gel-type skin/mﬁcosa-
adhesive preparations which have different viscosities and
are prepared via different processes, spray spreading-angle
and spray spread thereof were measured, and compared each

10 other (Table 14). The containers used herein were all the
same spray container for a gel formulation (upper-pressure-
relief airless-type spray container).

Each spray spreading-angle was not affected by the
difference of each wviscosity (see, for example, the

15 comparison between Examples 1 - 3). In Examples 4 - 7



0.59 a MgC12.6H20 0.13 g Total 2000 m.L The above "prepared nasal discharge" is prepared
based on the composition described in the Japanese Society of r HAae(Norio SAPURT, t39, No. 6, P
341 P 346, 1992). 15The variation in the viscosity of each geltypa 63 mucosa-adhesive preparation of
the present invention by adding a prepared nasal discﬁgrge is shown in Figure 14. All the containers
used in the experiment were the same spray container for a gel formulation (upper-pressure- 5 relief
airless-type spray container) En Comparative example wherein the viscosity was not adjusted by
adding a viscpsity moulaling.agent ok an quisile.sheasiog Jorce Jiugs ohearyed thal e, visgosity
was markedly decreased by adding the prepared nasal discharge. While, in Examples 10 - 10 wherein
the viscosity wias adjusted with gither-of.the above-meptioned treatments «the lowering of the.viscosity
could be stopped to a high degree. Especially, it should be noted that Examples 9 and 10 which
contain gellas & werermate tesisiantite besaffected at the viscesityehangenby ingseasing the added
prepared nasal discharge than the other Examples winch do not contain gellan gum. 10066]
Comparison efstabilissagaidstamipioprganismmnd Ex@i2n96 Gellan gunpsdlationywas héat:sterilized
to be a 20 content of the preparation. The spray container for a gel formulation upper-Pressure-relief
airlessitype spraypEastained) and'Gormrest tontaimed (2pwhich wege ED e st zad werddhdrged with
5 g of the content. 2.5 g of the content was sprayed from each container until the remaining amount of
the content irfe¥ct EontEMEr S h6BHTR" 50and8adls cERBRTEF K stsredihARHREUSatYNat37C, or at
room temperature. Each amount of microorganism was observed over time, and the stability of each

container ac&inst MifodrgAmETaS Comparéd éachither (Table 15). 5 It was indicated that the

stability against mictoorganism using the spray container for a gel formula‘ltion of the present invention
is superior to that offﬁe%(ﬁl%%%ﬁgﬁal céfaft‘ah%ners ?olr%%sa?%]pFa%/STé“ﬁS 1§:*58m§£|}s%% '“o’?%té%}fity

against micraorganisym ; Formulasion Containerln ineybator at 37 At ropm, temperature, 0.2

solution gellan

10 been found that in Examples 1 - 3 and Example 8 to which a
shearing force was not added, each spray spread was
localized at the periphery, while, in Examples 4 - 7 to

which a shearing force was added, each spray spread was
uniform (see Figures 10 - 13).

15 From these findings, the gel—type skin/mucosa-adhesive
preparation of the present invention can be controlled by
adjusting the viscosity by adding a viscosity modulating
agent and an outside shearing force, so that the sgpray
spreading-angle from a spray container, and the spray

20 spread can meet a purpose. For example, when the active
pharmaceutical ingredient is an ionic compound and is in a
solution state, it 1s possible to adjust the spray
spreading-angle from a spray container and uniformalize the
spray spread by adding only an outside shearing force,

25 because the ingredient works as a viscosity modulating



gum Container! _ 0:thelNo change over invention' time. No change over tame. 0.2%- solution gellan
gum Conol container (2) !_ icocianism was visibly after 3 weeks. colony observedwas
roorganismcolony visiblyobserved ,after 7 weeks. 10 [0067] Comparison of intranasal retention using
saccharin preparation The preparation prepared by adding saccharin sodium 15(having sweet
taste) to the formulation of Example 2 wherein the concentration of saccharin sodium is 0.5 and 0.5
.96 saccharin sodium solution in water were nasally administered (each one shot to both nostrils, total:
200 mg) toagtél}jgets (3 subjects: A, B, C) in a variety of 20angles using nasal spray container for a gel
formulation Sprav (upper-pressure-reliefairless-typecontainer) 63 equipped with a oump which can be
sprayed in 100 mg per a shot. A certain period after administration, the head of each subject was set
in a vertical dlrelctlon The time that was needed from the admlnlstratlon unt|I the time when 5a subject

begmstot - Sweet i Was e 'o e e Sredtes (TFables - $EbRE19).1n all
cases, therg gCT-Lypc S .n,mue aa-%u%ﬁéolv% p.'% afa atf.;‘ﬁncf Example-2-needed-even-more-time-than the
normal non:ge elr[‘)[l ﬁolutlon fapeagh subject to begFﬁPr?ﬁ%téE%%%fi thus it was indicated that the
intranasal rétention of the gel-ypeprepagatioryvas suifigiently high. fg?ference
igure
Example 1 57.8 ' lecallzed at|_
the periphery
Example 2 57.3 locallzed cat|
: the periphery
Example 3 56.0 locallzed 2t |-
the periphery
Example 4 46 .4 : sp;ayed‘ 1N
uniformity
sprayed in| ..
Example 5 18.8
b uniformity Fig. 10
sprayed in ,
Example 6 40.5
P uniformity Flg. 11
sprayed in ,
Example 7 45.5
*amp uniformity Fig. 12
localized at
Example 8 57.5 ]
P the periphery Fig. 13
[0065]
5 Comparison of wviscogity of the formulation wvaried with

prepared nasal discharge

Using the following ingredients, gel-type skin/mucosa-
adhesive preparations comprising gellan gum were prepared.
The above preparations, Example 4 - Example 8, and
10 Comparative example were subjected to a comparison-
experiment about the viscosity variation using a prepared
nasal discharge (the composition is shown below) .
The prepared nasal discharge is a liquid preparation

comprising similar ions and similar concentration thereof



66 Table 16: Comparison of intranasal retention using saccharin preparation (The case that the head
was set in a vertical direction shortly after the administration.) Spray anale Preparationcomprising0.5%
saccharin Na of Example 2 0. 5%saccharinNasclutio iga water 32 min 3 min  AverageA Average

10 sec 15sec 0 37 min E4 min 30sec 37 min

to human nasal discharge. The prepared nasal discharge was

added to each preparations, and the mixtures were made to

be uniformalizead. After about 5 minutes, each viscosity
was measured. (The amount of the prepared nasal discharge
5 added was shown as an amount added to 10 g of each

preparation) .

Ingredients Quantity (%(w/w))
Example 9 Example 10
carboxy vinyl polymer 0.15 0.35
gellan gum 0.15 0.15
L-arginine 0.30 0.70
sodium chloride - 0.27
purified water 99.40 98.53
Total 100 % 100 %
Detected viscosity 2500 mPa-s | 2500 mPa-s

[Composition of prepared nasal discharge]

Nacl 6.81 g
KC1 1.91 g
CaCl, -« 2H,0 0.59 g
MgCl; - 6H0 0.13 g
Total | 1000 mlL

10
The above '"prepared nasal discharge" is prepared based
on the composition described in the Japanese Society of
bPublic Health (Morio SABURI, et al., Vol. 22, No. 6, P 341
- P 346, 199%2).

15 The wvariation in the viscosity of each gel-type



30 sec 4 min 41 min 55Sec 12 sec, 5 min 20sec 22sec 29 min 5min  Average A Average
45sec 10sec 25 B 29 min 1R

63

mucosa-adhesive preparation of the present invention by
adding a prepared nasal discharge 1is shown in Figure 14.
All the containers used in the experiment were the sgame
spray container for a gel formulation (upper-pressure-
5 relief airless-type spray container). In Comparative
example wherein the viscosity was not adjusted by adding a
viscosity modulating agent or an outside shearing force, it
was observed that the viscosity was markedly decreased by
adding the prepared nasal discharge. While, in Examples 4
10 - 10 wherein the viscosity was adjusted with either of the
above-mentioned treatments, the lowering of the viscosity
could be stopped to a high degree. Especially, it should
be noted that Examples 9 and 10 which contain gellan gum
were more resistant to be affected at the viscosity change
15 by increasing the added prepared nasal discharge than the
other Examples which do not contain gellan gum.
[0066]

Comparison of stability against microorganism

€]

0.2 % Gellan gum solution was heat-gsterilized to be a
20 content of the preparation. The spray container for a gel
formulation (upper-pressure-relief alrless-type spray
container) and Control container (2) which were EOG-
sterilized were charged with 5 g of the content. 2.5 g of

the content was sprayed from each container until the

25 remaining amount of the content in each container should be



, mi 45sec 35 minl - 25 sec 3 min- 22 min 57 sec 2 min 37sec L._ 20sec 05sec 28 min 4 min
AverageA Averace 20sg-c 15sec 36 min 2 min
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50 %, and each container was stored in an incubator at 37°C,
or at room temperature. Each amount of microorganism was
observed over time, and the stability of each container
against microorganism was compared each other (Table 15).
5 It was indicated that the stability against microorganism
using the spray container for a gel formulation of the
present invention is superior to that of the conventional

container for nasal spray.

Table 15: Comparison of stability against microorganism

Formulation Container |In incubator at 37°C At room temperature
Container
% . .
0.2 , gellan gumof the|No change over time, No change over time.
solution . .
invention
0.2 % gellan gumContrél Mlcroorgaplsm colonyM1croorgaglsm colony,
) container was  visibly observedwas visibly  observed
solution )
(2} after 3 weeks. after 7 weeks.
10
[0067]
Comparison of intranasal retention usging saccharin
preparation
The preparation prepared by adding saccharin sodium
15 (having sweet taste) to the formulation of Example 2
wherein the concentration of saccharin sodium is 0.5 %, and
0.5 % saccharin sodium solution in water were nasally
administered (each one shot to both nostrils, total: 200
mg) to subjects (3 subjects: A, B, C) in a wvariety of
20 angles using nasal spray container for a gel formulation

(upper-pressure-relief airless-type spray container)



45B B 95sec 34 min 30sec 3 min 39 min40 secr 3 min 22sec 05sec 20sec 31 min 2 min

65

equipped with a pump which can be sprayed in 100 mg per a
shot. = A certain period after administration, the head of
eachbsubject was set in a vertical direction. The time
that was needed from the administration until the time when
5 a subject begins to taste sweet in each trial was recorded
and compared each other (Table 16 - Table 19). In all
cases, the gel-type skin/mucosa-adhesive preparation - of
Example 2 needed even more time than the normal non-gel
type solution for each subject to begin to taste sweet,
10 thus 1t was indicated that the intranasal retention of the

gel-type preparation was sufficiently high.



Averaae A 1 Average 659 15sec 20sec min B 1Mil,

sec ¢ 1 min 42sec 35sec
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Table 16: Comparison of

intranasal

05 sec 25 min 49 sec 1 min C 41 min 58

retention using

saccharin preparation
(The case that

the head was get

in a vertical direction

shortly after the administration.)
Spray Preparation comprising 0.5% | 0.5 % saccharin Na solution
angle saccharin Na of Example 2 in water
32 min 3 min
A Average A Average
10 sec g 15 sec g
Qo B 37 min ‘ B 4 min ‘
30 sec 37 min 30 sec 4 min
o 41 min 12 sec e 5 min 22 sec
55 sec 20 sec
29 min 5 min
- Average
A 45 sec Average A 10 sec ag
550 B 39 min . 5 3 min '
45 sec 35 min 35 sec 3 min
e 38 min 57 sec o 2 min 37 sec
20 sec 05 sec
28 min . 4 min
rage Aver
A 20 sec Averag A 15 sec verage
36 min 2 min
450 , .
B 35 sec 34 wmin B 30 sec 3 omin
c 3% min 40 sec o 3 min 22 sec
05 sec 20 sec
31 min 2 min
: " e A "
A 15 sec Averag A 20 sec verage
35 min 1 min
650 B o .
05 gec 35 main = 45 sec 1l min
41 min 58 sec 1 min 48 sec
C ~ C
25 sec 20 sec
3 -
A 3 min Average A 45 sec Average
25 sec
90° B 39 min . B 15 sec
25 sec 39 min .
- ’ 23 sec
45 min 35 sec
C C 10 sec
55 sec




20sec 23 mit A Average A 45 sec Average 25 sec 33min 900 B
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Table 17: Comparison of intranasal retention using
saccharin preparation

(The case that the head was get in a vertical direction
15 sec. after the administration.)

Spray Preparation comprising 0.5% | 0.5 % saccharin Na solution
angle saccharin Na of Example 2 in water
36 min
A 05 sec Average A 55 sec Average
. . .
g5o B 39 min ‘ 5 1 min ‘
05 sec 39 min 15 sec 1 min
44 min 50 sec 02 sec
c C 55 sec
20 sec
A 42 min Average A 15 sec Average
20 sec g " g
33 min
90° B ° , B | 10 sec
10 sec 38 min
- 12 sec
38 min 07 sec .
C C 5 sec
50 sec
Table 18: Comparison of intranasal retention using

saccharin preparation
(The case that the head was set in a vertical direction
30 sec. after the administration.)

Spray Preparation comprising 0.5 % | 0.5 % saccharin Na solution
angle saccharin Na of Example 2 in water
35 min
A 10 s;c Average 2y 55 sec Average
40 min
6E5° B - . B 15 sec
55 sec 38 min
- 27 sec
39 min 37 sec
C C 10 sec
| 45 sec
42 min
A 30 sec Average A 5 sec Average
35 min
ge° B ) se
? 45 sec 40 main 2 10 sec
5 7 sec
42 min 22 sec
c C 5 sec
50 sec




15sec 25sg---39 min sec _min 35sec C 10sec 55sec 67 Table 17: Comparison of
intranasal retention using saccharin preparation

68

Table 19: Comparison of intranasal retention using
saccharin preparation

(The case of the administration in Ilying position on
one's back (135°) and holding the position for 5 min)

Spray Preparation comprising 0.5% ! 0.5 % saccharin Na solution
angle saccharin Na of Example 2 in water
45 min .
A -
05 sec Average A 5 sec Avglage
29 min
o .
135 B 50 sec 36 min E 5 sec "
35 min 42 sec > sec
C C 5 sec
10 sec i
[ooss] Hereinafter, some examples that were actually

prepared using an active pharmaceutical ingredient are
5 degcribed as a formulation example. But, the present

dinvention should not be limited thereto.

Preparation example 01 (Example 11) : Drug formulation
applicable to nasal cavity comprising oxymetazoline
Ingredients Quantity (% (w/w))
oxymetazoline hydrochloride 0.05
carboxy vinyl polymer 0.40
L-arginine ‘ 0.30
benzalkonium chloride , 0.01
purified water 99.24
Total 100 %

Adjustment of viscosity: adjusting the viscosity to 1000

mPa-s by wusing shearing force, i.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.8S).



" (The case that the head was set in a vertical direction 15 sec. after the administration.) Spray angle
Preparationcomprising0.58 saccharin Na of Example 2 0.58saccharinNasolution in wa.ter 65¢ 36
mmn Average 05 sec A 55 secAverage 39 min 05 sec 39 min 5C sec 1 min 15 sec 1 min 02sec c 44
min 28 sec 55sec 90 42 min 20sec 69

Preparation example 02 (Example 12): Drug formulation
applicable to nasal cavity comprising tetrahydrozoline
Ingredients Quantity (%({w/w))
tetrahydrozoline hydrochloride 0.10
.chlorpheniramine maleate 0.50
lidocaine 0.30
glycyrrhizinate dipotassium 0.20
benzethonium chloride 0.01
carboxy vinyl polymer 0.55
L-arginine 0.35
sodium hydroxide 0.05
macrogol 400 3.00
purified water ‘ 94.94
Total ’ 100 %

Adjustment of viscosity: adjusting the wviscosity to 2000

mPa-s by using shearing force, i.e., by rotating the
formulation at 20,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-gspeed

spinning-type emulsifying device (Type: CLM-0.835).

[0069]

Pregération example 03 (Example 13): Drug formulation

applicable to nasal cavity compriging fluticasone propionate
Ingredients - Quantity (% (w/w))
fluticasone propionate 0.51
carboxy vinyl polymer 0.53
L-arginine 0.95
polysorbate 80 0.10
concentrated glycerin 2.00
sodium chloride 0.125
purified water ‘ 95.7885

Total 100

o

Adjustment of viscosity: adjusting the viscosity to 2200

mPa-s by using shearing force, 1i.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.83).



Average A 152 sec Average B 33 min 10sec 758 min 07 sec B 10 sec 12 sec 38 min 58sec C osec
68 Table 19: Comparison of intranasal retention using saccharin preparation (The case of the
administration in lying position on one's back (1350) and holding the position for 5 min) Spray angle

Presarationcomprising0 - saccharin Na of Examplé 2 0.5%saccharin Nasolution in mater 135 45 min
Average OS sec

Preparation example 04 (Example 14): Drug formulation

applicable to nasal cavity comprising fluticasone propionate
Ingredients Quantity (% (w/w))
fluticasone propionate ‘ 0.51

- carboxy vinyl polymer 0.35
gellan gum 0.15
L-~arginine 0.55
polysorbate 80 0.10
concentrated glycerin 1.00
sodium chloride 0.25
purified water 97.09
Total 100 %

[0070]

Preparation example 05 (Example 15) : Drug formulation

applicable to nasal cavity comprising mometasone furoate
Ingredients Quantity (% {(w/w))
mometasone furoate , _ 0.50 '
carboxy vinyl polymexr 0.56
L-arginine 1.00
polysorbate 80 0.10
concentrated glycerin 2.00
sodium chloride 0.258
purified water 95.59
Total 100 %

Adjustment of'viscosity: adjusting the viscosity to 2500

mPa-s by using shearing £force, i.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).



5 sec Ave race B 29 min 50 sec 35 min 42 sec B5sec C 35 min 10 sec r. 5-c 5 sac
[0068]Hereinafter, some examples that were actually prepared using an active pharmaceutical
ingredient are described as a formulation example. But, present .invention should not be limited
thereto. Preparation example 01 (Example 11) : Biug formulation apclicable to nasal cavity comprising
oxvmetazoline IngredientsQuantity (%-(w/w)) cxymetazoline hydrochloride0.05 carboxy vinyl
Polymer0.40 L-arginine0.30 benzalkonium chloride0.01 purified water99.24 Total100 Adjustment of
viscosity: adjusting the viscosity to 1000 mPa.s by using shearing force, i.e., by rotating the formulation
at 15,000 rpm under cooling in an intermittently-jet-stream-generating-typehigh-speed spinning-type

emulsifyingidevices(liype: CGl:M«3;88). 8F  (Example 16) : Drug formulation

applicable to nasal cavity comprising insulin (50 U/g)
Ingredients Quantity (%{w/w))
insulin 0.1887
carboxy vinyl polymer 0.30

~ L-arginine 0.55
concentrated glycerin 1.00
sodium chloride 0.1258
purified water 97.8363
Total ‘ 100 %

Insulin is mixed in 10 parts of purified water by weight.
While, the other ingredients are mixed and the viscosity of
the mixture is adjusted by the means as mentioned below, and
then the insulin solution i1s added to the mixture and the
resulting mixture is stirred to be uniform.

Adjustment of wviscosity: adjusting the viscosity to 750

mPa-s by using shearing £force, i.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).

[0071]

Preparation example 07 (Example 17): Drug formulation

applicable to nasal cavity compriging levocabastine
Ingredients Quantity (% (w/w))
levocabastine hydrochloride 0.027
carboxy vinyl polymer 0.50
L-arginine 1.05
gucrose fatty acid ester 1 0.10
concentrated glycerin 2.00
sodium chloride 0.125
purified water ' $6.198

Total 100 %

Adjustment of wviscosity: adjusting the viscosity to 2700
mPa-s by wusing shearing force, 1.e., Dby rotating the
formulation at 20,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed



Preparationexample02(Example12):Drugformulation applicable to nasal cavity comprising
tetrahydrozoline Ingredients Quantity (96-(w/w)) tetrahydrozoline hydrochloride 0.10 chlorpheniramine
maleate 0.50 lidocaine 0.30 glycyrrhizinate dipotassium 0.20 benzethonium chloride 0.07 carboxy
vinyl polymer 0.55 L-arginine 0.35 sodium hydré%ide 0.05 macrogol 400 3.00 Purified water 9494

spinning-type emulsifying device (Type: CLM-0.88).

Preparation example 08 (Example 18): Drug formulation
applicable to nasal cavity comprising cromolyn sodium
Ingredients Quantity (% {w/w))
cromolyn sodium 1.00
c¢hlorpheniramine maleate 0.25
naphazoline hydrochloride 0.025
carboxy vinyl polymer 0.65
L-arginine 0.65
sodium chloride 0.05
disodium edetate 0.10
“benzalkonium chloride 0.01
purified water 97.265
Total 100 %

Adjustment of viscosity: adjusting the viscesity to 2000

mPa-s by using shearing force, i1.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.83).

[0072]

Preparation example 09 (Example 19): Drug formulation

applicable to nasal cavity comprising fentanyl
Ingredients Quantity (% (w/w))
fentanyl citrate 0.157
carboxy vinyl polymer 0.55
L-arginine 0.50
polysorbate 80 0.10
concentrated glycerin 1.00
benzalkonium chloride 0.01
sodium chloride 0.125
purified water 97.558

Total 100

or

Adjustment of viscosity: adjusting the viscosity to 2500
mPa-s by using shearing force, i1.e., by rotating the
formulation at 15,000 rpm under cooling in an



Total100 Adjustment of viscosity: adjusting the viscosity to 2000 mPa.s by using shearing force, i.e.,
by rotating the formulation at 20,000 rpm under cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8.5), [0069] Preparation example 03 (Ex%r?nple 13): Drug formulation applicable to nasal cavity
comprising fluticasone_propionate IngredientsQuantity (%(w/w)) fluticasone toropionate carboxy
vinyl polymer L-arginine polysorbate 80 concentrated glycerin sodium chloride purified water 0.51 0.53
0.95 0.10 2:0¢ D95 > 785 HotaR b0STE Kdhjusifmsht dF VidEosite adjusting thelistosity$62200 mPa.s
by using sHERHHYOPcE YRS 1y Totating tHeSformuiation et IB00G-Hit Urfifet cooling in an

intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:

CLM-0,89)..£Q g04 (Example14).0n Rulation ggglicapéerQuQ%stl cavity

comprisirgpfl Eedients. Quantity (i), finticasone propionate 0.51 carboxy
vinyl polymeg -arginine .. polysSorbate 800D, ne s ey (% (w/w) )

fentanyl citrate 0.157
carboxy vinyl polymer 0.175
gellan gum 0.175
L-érginine 0.155
polysorbate 80 0.10
concentrated glycerin 1.00
benzalkonium chloride 0.01
purified watexr 98.228
Total 100 %

[0073]

Preparation example 11 (Example 21): Drug formulation

. applicable to nasal cavity comprising fentanyl
Ingredients Quantity (% (w/w))
fentanyl citrate ' 0.628
carboxy vinyl polymer ' 0.55
L-arginine 0.50
polysorbate 80 0.10
concentrated glycerin 1.00
benzalkonium chloride 0.01
purified water 97.212
Total 100 %

Adjustment of wviscosity: adjusting the viscosity to 2500

mPa-s by - using shearing force, 1.e., by rotating the
formulation at 15,000 rem undexr cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.83).



concentrated glycerin 1.00 sodium chloride 0.25 purified water 97.09 Tonal 10096- [0070]
-Preparationexample05(Examplel5): Drugformulation applicable to nasal cavity comprising
mometasone furoate Ingredients Quantity (Pf(w/w)) mometasone furoate carboxy vinyl polymer
L-arginine pclysorbate 80 concentrated glycerin 'sadium chloride Purified water 0.50 0.56 1.00 0.10
2.00 0.25 95.59 Total Adjustmentofviscosity:adjustingthe mPa.sbyusingshearingforce,i.e.,
formulationat15,000rpmunder 100 % viscosityto byrotating coolingin 2500 the an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type: cLm-cASs),

Preparation example 12 (Example 22): Drug formulation
applicable to nasal cavity comprising sumatriptan
Ingredients Quantity (% (w/w))
sumatriptan 2.00
carboxy vinyl polymer 0.50
L-arginine 0.50
polysorbate 80 0.10
concentrated glycerin 1.00
benzalkonium chloride 0.01
purified water 95.89
Total 100 %

Adjustment of viscosity: adjusting the viscosity' to 2500

mPa-s Dby using shearing force, i.e., Dby rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0,88).

[0074]

Preparation example 13 (Ezxtample 23): Drug formulation

applicable to nasal cavity comprising buserelin
Ingredients Quantity (% (w/w))
buserelin acetate 0.1575
carboxy vinyl polymer 0.50
L-arginine 1 0.45
gsodium chloride 0.25
concentrated glycerin 1.50
benzalkonium chloride 0.01
purified water 97.1325
Total 100 %

Buserelin acetate is mixed in 10 parts of purified water by
weight, While, the other ingredients are mixed and the
viscosity of the mixture is adjusted by the means as
mentioned below, and then the buserelin acetate solution is
added to the mixture and the resulting mixture is stirred to
be uniform. '

Adjustment of wviscosity: adjusting the wviscosity to 1500



71 Preparation example 06 (Example 16) : Drug formulation applicable to nasal cavity comprising
insulin (50 U/g) IngredientsQuantity (%(w/w)) insulin0.1887 carboxy vinyl polymer0.30 L-arginine0.55
concentrated glycerin1.00 sodium chloride0.1257§]urified water97.8363 Total100 % Insulin is mixed in
10 parts of purified' water by weight, While, the other ingredients are mixed and the viscosity of the
mixture is adjusted by the means as mentioned below, and then the insulin solution is added to the
mixture and the resulting mlxture |s stirred to be uniform. Adjustment of wscosﬂy adjusting the
viscosity to 750 MPaY by Uiy ﬁ‘?glfjo‘?@e %Orkffrotaﬁn the f(}?ﬁﬁulﬁfb 13??005 m under
cooling in a%%f‘é‘%aff t- sf”re e‘nergtln gh §1 eé‘d splﬁﬁﬁgltyﬁ emt urisn‘F)( device
(Type: CLMLB th gé{ |g %ﬁaiﬁn I O %xamp?e Mg 5or r? appfic e to nasal
cavity comp smg iLev%ca BStine Ir Ingre uantity éf/o WX@? Ievocabastlne hydrochlorlde carboxy
vinyl polymer L-arginine sucrose fatty aC|d ester concentrated glycerin sodium chloride purified water
0,027 0.50:4:05 £:1Q 2:00 126,961 98 1Lotal 1@e: YeAdiistment .of viseosity: adjusting theviscosity to
2700 mPapsdyiusingshearingdarces ke by rotatingitherfgrmelatopat 20,000 rpm under cooling in an
intermittently-jet-stieame=generating-typehigh-speed 72 spinning-tyge.emuisifyingzdeviee (Type:
OLM-0.55). Preparation example 08 (Example 16): Drug formulation applicabe to nasal cavity
comprising groma {) s‘pgjlw Igg&%%qts()uantlty (96(w/w)) cromolyn soglium1.00 chlorpheniramine

maleateO. 25

L-arginine 0.40
sodium chloride , - 0.128
concentrated glycerin ‘ 1.50
benzalkonium chloride 0.01
purified water 97.455
Total , 100 %

Desmopressin acetate is mixed in 10 parts of purified water
by weight. While, the other ingredients are mixed and the
viscogity of ‘the wmixture i1s adjusted Dby the means as
mentioned below, and then the desmopressin acetate solution
is added to the mixture and the resulting mixture is stirred
to be uniform.

Adjustment of wviscosity: adjusting the viscosity to 2000

mPa-s. by wusing shearing force, i.e., Dby rotating the
formulation at 15,000 rpn under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.8S5).

[0075]
Preparation example 15 (Example 25): Drug formulation
applicable to skin comprising loxoprofen sodium
Ingredients Quantity (% (w/w))
loxoprofen sodium 1.134
carboxy vinyl polymer 1.00
triethanolamine 1.30
ethanol 20.00
1,3-butylene glycol 5.00
purified water 71.566

Total 100 &



naphazoline hydrochloride0.025 carboxy vinyl polymer0.65 L-arginine0.65 sodium chloride0.05
-disodium edetate0.10 benzalkonium chloride0.01 purified water97.265 Total100 56. Adjustment of
viscosity: adjusting the viscosity to 2000 mPa.s by using shearing force, i.e., by rotating the formulation
at 15,000 rpm under cooling in an intermittently-jé&stream-generating-typehigh-speed spinning-type
emulsifying device (Type: CLM-0.85). [0072] Preparation example 09 (Example 19): Drug formulation
applicable to nasal cavity comprising fentanyl IngredientsQuantity (96(w/w)) fentanyl citrate0.157
carboxy vinyl polymer0.55 L-arginine0.50 polysorbate 500.10 concentrated glycerin1.00 benzalkonium
chloride0.01sédisrhnshicrided. 125 pafficd Water97. 858 Tegal 100=06-VAdjOSHiEnt of¢iscd3RY: adjusting
the viscosity@82500 FiPa,$'by iSingESiiddtinteforé@4 €S by rbtéting tHevformalaioh™a 15:660 rpm
“under cooling F 3R 734 Afermitfently-idtstPéam-gehetating psRigh-spetd ‘Sphningtype &Mulsifying

device (Typéﬁ%%%%i%}ﬁéﬁft@h?’ %%ﬁﬁ%@iﬁ ZamplE 205PBrug formulativhrappiabie to nasal
cavity compﬁﬁﬁ& ?éﬁi%ﬁy@l%g%nd*leﬁﬁs st itf/i fgv \?V?W)ST%%%fnyﬁ:%l rated. 157 carboxy vinyl
polymer0.175 gellan Qum0.175 L-arginine0.155 polysorbate 800.10
Preparation example 16 (Example 26): Drug formulation
applicable to skin comprising loxoprofen sodium
Ingredients Quantity (% (w/w))
loxoprofen sodium 1.134
N-methyl-2-pyrrolidone 2.50
carboxy vinyl polymer 1.00
octyldodecanol 10.00
polyoxyl 40 stearate 1.00
glyceryl monostearate 1.00
sodium hydroxide 0.40
1,3-butylene glycol 5.00
purified water 77.966
Total 100 %

Adjustment of viscosity: adjusting the viscosity to 3000

mPa-s by using shearing force, 1.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.8S8).



-concentrated glycerin1.00 benzalkonium chloride0.01 purified water98.228 Total100 % [0073]
Preparation example 11 (Example 21): Drug formulation applicable to-nasal cavity comprising fentanyl
IngredientsQuantit (%(w/ ) fentanyl citrate carboxy vinyl polymer L-arginine polysorbate 60
concentrated glycerin benzalkonium chloride Purified water 0.628 0.55 0.50 0.10 1.00 0.01 97.212
Total100 96- Adjustment of viscosity: adjusting the viscosity to 2500 mPa.s by using shearing force,
i.e., by rotating the formulationat15,000rpmundercoolinginan
intermittenty-iefistream-generating-typehigh-speed spinning-type emulsifying device(Type:
CLM-0.8S). 74 Preparation example 12 Example 22). Drug formulation appllcable to nasal cavity
comprlsm L ERAL TSt R InaradRAESuantitv (U6 (rAFINSE Fmatkdtan l- carboxy ARt wohAHEr0.50
L-arginine658-polyse bate BOO: Y0 cOHRE AT afed-oh cetin 3 b AZAIREATA .ﬁ-’-- .01 purified
water95.89 FotaHoo-%-Adjustment of viscosity: adjusting the viscosRY 252580 i
shearing for&éﬂi%1 PSVFb‘téﬁﬁWg”ﬂ?e ¥otrftA&fon at 15,000 rpm under coolidg ffan

intermittentlykfelstreamn® generating-typehigh-speed spinning-type emulsifyirgpdevice (Type:

CLM-0.8S). 1-menthol 5.00
dl-camphor 2.00
carboxy wvinyl polymer : 1.20
triethanolamine 1.68
ethanol 50.00
1,3-butylene glycol 10.00
purified water 28.62
Total 100 %

Adjustment of viscosity: adjusting the viscosgity to 5000

mPa+s by using shearing force, 1.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).

Preparation example 18 (Example 28): Drug formulation
applicable to skin comprising acyclovir
Ingredientsg Quantity (% (w/w))
acyclovir 5.00
~polysorbate 80 1.00
carboxy vinyl polymer 1.20
octyldodecanol 5.00
polyoxyl 40 stearate 0.50
glyceryl monostearate 0.50
L-arginine 0.75
1,3-butylene glyccl 5.00
purified water 81.05
Total 100 %

Adjustment of viscosity: adjusting the wviscosity to 2500

mPa-s by using shearing force, 1i.e., Dby rotating the
formulation at 20,000 rpm undexr cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).



[0074] Preparation example 13 (Example 23): Drug formulation applicable to nasal cavity
comprialna_buserelin IngredientsQuantity (%(w/w)) buserelin acetate0.1575 carboxy vinyl polymer
LTarginine sodium chloride concentrated glycerin benzalkonium chloride purified water _0.50 0.45
0.251.50 0.01 97.1325 Total100 % Buserelin acetate is mixed in 10 parts of purified water by weight.
While, the other ingredients are mixed and the viscosity of the mixture is adjusted by the means as
mentioned below, and then the buserelin acetate solution is added to the mixture and the resulting
mixture is stirred to be uniform. 75 mPa-s by using shearing force, i.e., by rotating the
formulationat15,000rpm undercoolinginan intermittently-jet-stream-generating-typehigh-speed
spinning-typg-emulsifying device (Type: CLM-0.8S). Preparation example 14(Example 24): Drug
formulation applicable to nasal cawty comprlsm desmopressm IngredlentsQuantlty
desmopre ) |
glycerin b PR A 0.01 97. 455 TotallOO 96-
Desmopres%&%ﬁ@%l&—%ﬁwed in 10 parts of purlfled water by Welgmmé&%ﬂﬁéredlents are
mixed and tHeligea$iF of the mixture is adjusted by the means as mentiGnéd’ below, and then the
desmopressireatetate soluyionps agded to the mixture and the resulting mixgfre is stirred to be
uniform. Adjestmentefviscesity: adjusting the viscosity to 2000 mPa.s. by us'mg shearing force, i.e.,
by rotating the farmulationat 13 000+pm under cooling in an

mtermﬂtentlyﬁ%ﬁstrea{n r(];!enerattl grtgﬁ)ehlgh speed spinning-type emuIS|f¥|nég device (Type:

- 0124-0.80) aration example 15(Example 25): Drug formulatlon
sodium hydrox1de .48
1,3-butylene glycol 5.00
purified water | 74 .32
Total 100 %

Adjustment of viscosity: adjusting the viscosity to 3500

mPa's by using shearing force, 1i.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).

Preparation example 20 (Example 30): Drug formulation
applicable to skin comprising terbinafine
Ingredients Quantity (% (w/w))
terbinafine hydrochloride 1.00
crotamiton ‘ 5.00
carboxy vinyl polymer 0.60
octyldodecanol 5.00
polyoxyl 40 stearate 0.50
glyceryl monostearate 0.50
godium hydroxide 0.40
1,3-butylene glycol 5.00
purified water 82.00
Total 100 %

Adjustment of wviscosity: adjusting the wviscosity to 3000

mPa-s by wusing shearing force, i.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-gpeed

spinning-type emulsifying device (Type: CLM-0.8S).



applicable to skin comprising loxoprofen sodium IngredientsQuantity (%(w/w)) loxoprofen sodium1.134
carboxy vinyl polymer1.00 triethanolaminel1.30 ethanol20.00 1,3-butylene glycol5.00 purified
water71.566 Tonall00 % 76 Adjustment of viscosity: adjusting the viscosity to 3500 mPa.s by using
shearing force, i.e., by rotating the formulation at?5,000 rpm under cooling in an
inte/mittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.85), Preparation example 16 (Example 26): Drug formulation amlicable to skin comprising
loxobrofen sodium IngredientsQuantity (%(w/w)) loxoprofen sodium1.134
N-methy1-2-pyrrolidone2.50 carboxy vinyl polymer1.00 octyldodecancl10.0C polyoxyl 40 stearate1.00
glyceryl monosfearate1.00 sodium hydroxide0.40 1,3-butylene glycol5.00 purified water77..966

Total100 5ir justment of vj ity: adigstlngé;}%%gfgsnygc_p 3000 ]gr}%% S b¥ ggln@lg e&)rmg force,
i.e., by rogting; WM@% T AICeL GO0 AT

intermitten -jet-stream-generating-typehigh-sp - emusifying device (Type:
CLM-0.8S) ﬁﬂ@éi@}ﬁ&paratlon example 17(Examp|e 27): Drug amﬁ% skin comprising
chlorpheniraming-praleate: IngredientsQuantity (9g(w/w)) chlorpheniraming maleate1.00 lidocaine0.50

crotamiton 5.0
polyoxyethylene hydrogenated castor oll 40 1.0
carboxy vinyl polymer 1.0
triethanolamine 1.0
ethanol 55.0
1,3-butylene glycol 10.0
purified water : 26.0
Total 100 %

Adjustment of viscosity: adjusting the wviscosity to 3000

mPa-s by using shearing £force, 1.e., by rotating the
formulation at 10,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).

Preparation example 22 (Example 32): Drug formulation
applicable to skin comprising lanoconazole
Ingredients Quantity (% (w/w))
' lanoconazole 1.00
crotamiton 5.00
carboxy vinyl polymer 1.00
octyldodecanol 10.00
polyoxyl 40 stearate 0.50
glyceryl monostearate 0.50
sodium hydroxide 0.40
1,3-butylene glycol 5.00
purified water 76.60
Total 100 %

Adjustment of viscosity: adjusting the viscosity to 3500
mPa's by wusing shearing force, i1.e., Dby rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed



2-menthol5.00 di-camphor2.00 carboxy vinyl polymer1.20 criethanolaminel.68 ethanol50.00
1,3-butylene glycol10.00 purified water28.62 Total100 56 Adjustment of viscosity: adjusting the
viscosity to 5000 mPas by using shearing force, i.e., by rotating the formulation at 15,000 rpm under
cooling in an intermittently-jet-stream-generatingstypehigh-speed spinning-type emulsifying device_ _
(Type: CLM-0.8S). ErepaTation example 18(Example 28): Drug formulation applicable to skin ca rising
acyclovir Ingredients Quantity (%7(w/w)) acyclovir 5.00 polysorbate 80 1.00 carboxy vinyl polymer

1.20 octyldegecanond-00,polyexyh 40 steargted»0-glyeeryl monesigayaie;0.50

[0079]
Preparation example 23 (Example 33):° Drug formulation
applicable to skin compriging betamethasone butyrate
propionate :
Ingredients Quantity (% (w/w))
betamethasone butyrate propionate : 0.05
crotamiton 5.00
carboxy vinyl polymer 1.00
octyldodecanol 10.00
macrogol 400 5.00
polyoxylpolyoxyl 45 stearate 0.50
glyceryl monostearate 0.50
sodium hydroxide 0.2%
disodium edetate 0.01
purified watexr 77.69
Total 100 %

Adjustment of wviscosity: adjusting the viscosity to 4500

mPa-s Dby using shearing force, i.e., by rotating the
formulation at 20,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).

Preparation example 24 (Example 34) : Drug formulation
applicable to skin comprising maxacalcitol
Ingredients Quantity (% (w/w))
maxacalcitol ' 0.0025%
carboxy vinyl polymer 0.85
octyldodecanol 10.00
concentrated glycerin 5.00
polyoxyl 45 stearate 0.50
glyceryl monostearate 0.50
sodium hydroxide 0.25
disodium edetate 0.005
purified water 82.8925

Total 100 %



L-arginine 0.75 1,3-butylene glycol 5.00 purified water 81.03 Total 100 Adjustment of viscosity:
adjusting the viscosity to 2500 mPa-s by using shearing force, i.e., by rotating the formulation at
20,000 rpm under cooling in an intermittently-jet-stream-generating-typehigh-speed spinning-type
emulsifying device (Type: CLM-0.8.3). 78 [OO?ﬁ jF’reparation example 19(Example 29): Drug
formulation applicable to skin comprising lidocaine IngredientsQuantity (9,;(w/w)) lidocaine7.00
carboxy vin polymerl 20 octyldodecanol10.00 polyoxyl 40 stearate1.00 glyceryl monostearate1.00
sodium hy |H§6%§rit3 Bty 8né GRELIE00 ﬁ?riﬁé%l%&fér?ﬁ@ Tb’tél‘i@ém ABfuistrtett of
viscosity: aajustj% ey ws&?sﬁ 3%@8? s b ?fsfh% sh rﬁ1g for(?é’ i e Fo%&ﬁn

foLmuIatlonl t n er cO0 I an intermit enﬂl ?stream gene pe i -speed
e SRS A EEl el 0 Exin ) o

spinning-type emul
formulation appllcable to S |n com risina terbinafine IngredlentsQuantlty(%(w/w))

[0080]

Preparation example 25 (Example 35) : Drug formulation

applicable to the surround of anus comprising prednisolone
Ingredients Quantity (%{w/w))
prednisclone acetate 0.10
dibucaine 0.50
benzalkonium chloride 0.10
l-menthol 0.10
polysorbate 80 1.00
carboxy wvinyl polymer 0.95
L-arginine 0.35
disodium edetate 0.05
purified water 96.85
Total 100 %

Adjustment of wviscosity: adjusting the wviscogity to 4000

mPa-s by wusing shearing force, id1.e., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.83).



terbinafine hydrochloride1.00 crotamiton5.00 carboxy vinyl polymer0.60 octyldodecanel5.00 polycxyl
40 stearate0.50 glyceryl monostearate0.50 sodium hydroxide0.40 1,3-butylene glycol5.00 purified
water82.00 Total100 gc. Adjustment of viscosity: adjusting the viscosity to 3000 mPa.s by using
shearing force, i.e., by rotating the formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.83). 79 [0078] Preparation example 21 (Example 31): Drug formulation applicable to skin
.comprising lanoconazole Quantity (%-(w/w)) lanoconazolel.0 crotamiton5.0 polyoxyethylene
hydrogenated castor oil 401.0 carboxy vinyl polymer1.0 triethanolaminel.0 ethanol55.0 1,3-butylene
glycol10.0 pusfied-waiern6.Qetale0 P Adjustmentekviseasity: adjusting the;visesity 03000
mPa.s by using shearirg fosce; h.e., byrotaling the formudation.al: 05000, pm BNJErceging i an
intermittenthajetastream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8S). Preparatiomexample 22 (Example 32): Drug formulationcapplieable tosskin gpmprising
lanoconazoles irgrediantsQuantityL(96 ww)) lanoconazclel.00 crotamiton garboxy vinyl polymer
potyldodecang] 5ocaine 5.00

carboxy vinyl polymer

0.85
L-arginine 0.55
octyldodecanol 5.00
polysorbate 80 1.00
polyoxyl 45 stearate 1.00
glyceryl monostearate 1.00
purified water . 88.59

Total : 100

Adjustment of wviscosity: adjusting the wviscosity to 3000

mPa-s by using shearing force, i.e., Dby rotating the
formulation at 15,000 rpm under cocling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.8S3).

[0081]
Preparation example 27 (Example 37) : Drug formulation
applicable to scalp comprising minoxidil
Ingredients Quantity (% (w/w))
minoxidil : 1.00
carboxy vinyl polymer 0.50
triethanolamine 0.50
ethanol 55.00
1,3-butylene glycol 10.00
purified water 33.00
Total 100 %

Adjustment of wviscosity: adjusting the viscosity to 4000

mPa:s Dby using shearing force, i.e., by rotating the
formulation at 20,000 rpm undexr cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.8S3).



polyoxyl 40 stearate glyceryl monostearate sodium hydroxide 1,3-butylene glycol purified water 5.00
1,00 10.00 0.50 0.50 0.40 5.00 76.60 Total100 96 Adjustment of viscosity: adjusting the mPa-s by

" using shearing force, i.e., formulation a 15,000 rpm under intermittently-je stream-generating-type
viscosity to 3500 by rotating the coolinginan higspeed 80 spinning -type emulsifying device(Type:
[00791 CLM-0.8S). Prenarationexample23(Example 33):'Drugformulation aoplicabletoskincomprising
betamethasonabutyrate 2=21-2Ete Quantity(90w/w)) ingredients betamethasone butyrate propionate

0.05 crotdinitpa r5.00carossving palfmeEA=200 betyldddecandlrtg.0formulation for
ophthalmic application comprising ketotifen

Ingredients Quantity (% (w/w))
 ketotifen fumarate 0.069
polysorbate 80 | 0.005
carboxy vinyl polymer 0.25
L-arginine 0.20
concentrated glycerin 1.00
disodium edetate ’ 0.005
benzalkonium chloride 0.005
purified water 98.466
Total 100 %

Adjustment of wviscosity: adjusting the viscosity to 100

mPa-s by using shearing force, i.e., by rotating the
formulation at 15,000 rom under cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).

[0082)
Preparation example 29 (Example 39) : Drug formulation for
oral application comprising triamcinolone acetonide
Ingredients Quantity (% (w/w))
triamcinolone acetonide 0.025
polysorbate 80 0.050
carboxy vinyl polymer 0.50
L-arginine 0.45
concentrated glycerin 1.00
disodium edetate 0.01
benzalkonium chloride 0.01
purified water 97.955
Total 100 %

Adjustment of wviscosity: adjusting the viscosity to 4000

mPa‘s by using shearing force, 1i.e., by rotating the
formulation at 20,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-gspeed

spinning-type emulsifying device (Type: CLM-0.88).



macrogol 400 5.00 polyoxylnolyoxyl 45 s Berate 0.50 glyceryl monostearate 0.50 sodium hydroxide
0.25 disodium edetate 0.01 purified water 77.69 Total1l00 Adjustment of viscosity: adjusting the
viscosity. to 4500 mPa.s by using shearing force, i.e.., by rotating the formulation at 20,000 rpm under
cooling in an intermittently-jet-stream-generating&ypehigh-sneed spinning-type emulsifying device
(Tyoe: CLM-0.8S). Preparation example 24 (Example 34) : Drug formulation anplicable to skin
comprising maxacalcitol IngredientsQuantity (96(w/w)) maxacalcitol0.0025 carboxy vinyl polymer0.85
octyldodecanol10.00 concentrated glycerin5.00 polyoxyl 45 stearate0.50 glyceryl monostearate0.50
sodium hydrOX|de0 25 dlsodlum edetateO 005 purified water82, 8925 Total100 5'6 EI Adjustment of

viscosity: adfifstmgtheiscolity e 3800 #YPa s B ihgEshehling e ViEd S By 6 theformulation
at20000r§ﬂ¥@ u@;quW§HB~M.able to body comprising orblfloxaCLn
Ingredients Quantity (% (w/w))
orbiflokacin 1.00
miconazole nitrate 1.00
triamcinolone acetonide 0.10
crotamiton 5.00
concentrated glycerin 5.00
carboxy vinyl polymer 0.64
octyldodecanol 10.00
polyoxyl 45 stearate 0.50
glyceryl moncstearate 0.50
godium hydroxide 0.10
disodium edetate 0.005
purified water ' 76.155
Total 100 %

Adjustment of viscosity: adjusting the viscosity to 5000

mPa-s by using shearing force, idi.e., by rotating the
formulation at 20,000 rpm undexr cooling in an
intermittently-jetr-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.8S).



intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8S). [0080J Preparation example 25 (Example 35: Drug formulation applicable to the surround
of anus comprising prednisolone .IngredientsQuantity (5(w/w)) prednisolone acetate0.10
dibucaine0.50 benzalkonium chloride0.10 /-menth@}@.10 polysorbate 601.00 carboxy vinyl polymer0.95
L-arginine0.35 disodium'edetate0.05 purified water96.65 Total100 Adjustment of viscosity: adjusting
the viscosity to 4000 mPa.s by using shearing force, i.e., by rotating the formulation at 15,000 rpm
__undercoolinginan intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying
device (Typéc.) 3l\}1-0.89). 82 Preparation example 26 (Example 36) : Drug formulation applicable to
the surroundeetanus eamprising siffuecrtolone valexaies ingredientsQuandity: (%fuhn)) diltegrtolone
valerate0.01iislocaire2. 60 carlyoxyodbylepalymer(:-85b drarginiie; 56 eiyidedecanol5.00 polysorbate
801.00 polyoxykdh-steasated .00 glyceryl monostearatel.00 purified:watet88.59 W 0ial100 %
Adjustment of yiscostty-adjusting the viscosity to 3000 mPa.s by usirg ghearing. force, i.e., by rotating

the formulation, af. 15,000,rpm under cooling in an 1 00
crotamiton ‘ 5.00
concentrated glycerin 5.00
carboxy vinyl polymer 0.55
octyldodecancl 10.00
polyoxyl 45 stearate ‘ 0.50
glyceryl monostearate 0.50
sodium hydroxide 0.086
disodium edetate 0.005
purified water 76.359
Total 100 %

Adjustment of wviscosity: adjusting the viscosity to 500

mPa-s by using shearing force, 1i.e., Dby zrotating the
formulation at 20,000 rpm undexr cooling in an
intermittently-jet-stream-generating-type high-speed

spinning-type emulsifying device (Type: CLM-0.88).

INDUSTRIAL APPLICABILITY
[0084] As mentioned above, the sprayable gel-type
5 skin/mucosa-adhesive preparation of the invention is
improved in the retention, compared with a conventional
liguid formulation, and further using an upper-pressure-
relief airless-type spray container which is different from
a conventional container wherein a liquid formulation is
10 pumped up through a tube, and it has also‘become possible
to prepare a preparatién suitable for the gel-type

formulation. Especially, when using i1t in a nasal spray,



intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8S). [0081] Preparation example 27 (Example 37)Druz formulation e_Ipicable to scalp
comprising minoxidil IngredientsQuantity (%(w/w)) minoxidil1.00 carbcxy vinyl polymer0.50
triethanolamine0.50 ethanol55.00 1,3-butylene egcoIfCﬁOO purified water33.00 Total100 % Adjustment
of viscosity: adjusting the viscosity to 4000 mPa.s by using shearing force, i.e., by rotating the
formulation at 20,000 rpm under cooling in an intermittently-jet-stream-generating-typehigh-speed
spinning-type emuylsifying device (E&%&Hl\é'()@c?‘)'c %F%epg@%io%exa@n%{%gg Ex%m le %33 : Drug
formuaation for ophthalmic application comprising ketotifen IngredientsQuantity ( BWAW ?ket tifen

fumarate0.069.polysosbate 800005 cba;;b@?y vinylpolymer9 254 rarginine().2Q, goncentrafed -,
glycerin1.00 disodium edetate0.005 benzalkonium chloride0.005 .purified water98.466 Total100 %.

Adjustment mRasAy feenmulation 684soosiy wsingshearing =i 13,000 adjpstingthe force,i.e.,

Furthermore, in an upper-pressure-relief airless-type

N

spray container, the present inventors has improved a body
of slidable wvalve in the container to prepare a spray
container characterized in that the residual rate is low,
-and the sprayed amount is stable. Thereby it has become
possible to prepare a sprayable gel-type skin/mucosa-
10 adhesive preparation which is safe and economy on the cost.
Therefore, when using the sprayable gel-type
skin/mucosa-adhesive preparation of thes invention and the
administration system comprising the preparation, the
absorption and clearance in the treatment of rhinitis or

15 other disease has been improved, and 1t is possible to
spray in an angle suiltable for the use, furthermore it is
posgible to almést use up while keeping a constant amount
of one spray shot to the end. Therefore, the present

invention  has enabled = more effectiv

M
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]
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o
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h
o
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20 preparation for nasal spray. In addition, the present
invention is expected to become a very useful
administration system in the research and development of
drug preparation for intramasal administration which is a

drug administration route for systemic action.

[\
1



rpmunder viscosityto byrotating coolingin 100 the an
intermittently-jet-stream-generating-typehigh-speed splitting-type emulsifying d(;;;\((iceP(Type:
CLM-0.8S). [0082] Preparation example 29 (Example 39) : Drug formulation 18t Srat application
comprising triamcinolone acetonide IngredientsQuantité/7(%(W/W)) triamcinolone acetonide0.025
pclysorbate 800.050 carboxy vinyl polymer0.50 L-arginine0.45 concentrated glycerin1.00 disodium
edetate0.01 benzalkonium chloride0.01 purified water R%S Total100 26
Adjustmentofviscosity:adjustingthe viscosityto 4000 mPa.sbyusing formulationat shearingforce-,i.e.,
20,000rpmunder byrotating coolingin the an intermittently-jet-stream-generating-typehigh-speed
spinning-type emulsifying device (Type: CLM-0.85). 84 Preparation example 30 (Example 40) 1

Veterinar- drug 1 A sprayable gel-type skin/mucosa-adhesive preparation
comprising a gel formulation which contains an active
5 pharmaceutical ingredient in a gel base material comprising
a skin/mucosa-adhesive agent,
wherein the skin/mucosa-adhesive agent comprises
carboxy vinyl polymer and optionally gellan gum, and the
viscosity thereof 1s adjusted by adding an outside shearing

10 force.

2. The sprayable gel-type skin/mucosa-adhesive
preparation set forth in claim 1, wherein the applied
mucosa is a mucosa of nasal cavity, eye, ear, oral cavity,
15 rectum, vagina, or urethra; or the applied skin is a skin
of hand, finger, leg, body, groin, scalp, the surround of

anus, or the surround of genitalium.

3. The sprayable gel-type skin/mucosa-adhesive
20  preparation set forth in claim 1, wherein the applied

mucosa 1s a mucosa of nasal cavity.

4. The sprayable gel-type skin/mucosa-adhesive

preparation set forth in any one of claims 1 to 3, wherein



formulation applicable to body comprising orbifloxacin Ir_i_giethdientsQuantity (96(w/w))
orbifloxacin1.00 miconazole nitrate1.00 triamcinolone acetonide0.10 crotamiton5.00 concentrated
glycerin5.00 carboxy vinyl polymer0.64 octyldodeoanol10.00 polyoxyl 45 stearatg0:50 glyceryl
monostearate0.50 sodium hydroxide0.10 disodium edetate0.005 purified water76.155 Total 100
Adjustmentofofviscosity:adjustingthe viscosityto 5000 nﬁﬁa.sbyusing formulationat shearingforce,i.e.,
20,000rpmunder byrotating coolingin the an intermittently-jet-stream-generating-typehigh-speed

spinning-type entUiSifyft GViEE PR BLH-DU8S) 2 85083 Prépatidn exan e 51 (Ex@amptd

41):Veterinary -drug formulation applicable to ear comprising orbifloxacin IngredientsQuantity (I(w/w))
crhifloxacin1.00 © (W/w) carboxy vinyl polymer.

5. The sprayable gel-type skin/mucosa-adhesive
5 preparation set forth in any one of claims 1 to 3, wherein
the skin/mucosa-adhesive agent contains carboxy vinyl
polymer and gellan gum in a total amount of 0.2 %${(w/w) to

4.0 % (w/w).

10 6. The sprayable gel-type skin/mucosa-adhesive
preparation set forth in claim 4, wherein the viscosity
thereof 1s adjusted to 50 mPars to 5000 mPa-'s by adding an

outside shearing force.

15 7. The sprayable gel-type skin/mucosa-adhesive
preparation set forth in claim 4, wherein the viscosity
thereof 1is adjusted to 50 mPars to 5000 mPa-s by adding a

viscosity modulating agent and an outside shearing force.

20 8. The sprayable gel-type skin/mucosa-adhesive
preparation set forth in claim 7, wherein the viscosity
modulating agent 1is selected from a group consisting of

sodium chloride, potassium chloride and calcium chloride.



miconazole nitrate1.00 crotamiton5.00 concentrated glycerin5.00 carboxy vinyl polymer0.55
octyldodecanol10.00 polyoxyl 45 stearate0.50 glyceryl monostearate0.50 sodium hydroxide0.086
disodium edetate0.005 purified water76.359 Total100 96 Adjustment of viscosityt(ddjusting the
viscosity to 500 mPa.s by using shearing force, i.e., by rotating the formulation at 20,000 rpm under
cooling in an intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device
(Type: CLM-0.8S). INDUSTRIAL APPLICABILITY [0084]As mentioned above, the sprayable gel-type
5 skin/mucosa-adhesive [teparatidnhé Iention isIFprévetfin the retertiohtcsmpared with %
conventional liquid formulation, and further using an upper-pressurereliefairless-type spray container
which is differen?ﬁ%%ag%%ﬁ\%lntﬁ)%gl (],Eoon%'i.#rl]ef“%lvhapéfn %q%ufa%orcr%ﬁlja%n i?s &é’p%’m ﬁgﬂ*ﬁough
a tube, and it has alsa become %os%lgle to é%gi are a preparation swta%l% for tr{]eigelitype f?rmulatlon.

Especially, when 8%%31? in & nasal sprlaci/, it has Become possit?l%]io cﬁVry out & administration by

means of a nasal spigy in.an angle ol 45 arporephich Jthad heen inpossible fo,pe sprayed unti
now. Furthermore, In an upper-pressure-relie airless ype Sspray container, the present inventors has
improved a body af sidable valye inihe £onieingr,loepare.a, sRray.coplaing caradierized n fhat
the residual rate Is and the sprayed -mount is stable. There y it has become possible to prepare a
sprayable gel-type §kg‘6@yﬁg§a-c]aopgg§§ivgig@@a%iwr;{g}iqh is safe and economy on the cost.
Therefore, when using Sprayable gel-typé skin/mucosa-adhesive preparation of the invention and the
administration system comprising the preparation, the absorption and clearance in the treatment of
rhinitHs or other disease has been improved, and it is possible to spray in an angle suitable for the

use, furthermore, is possifle to alragstysguR While keeping, g constant amo xr of one spiay. shot.to the
end. Therefore, the present hvent on has enabled a more effective and useful 20preparation for nasal

spray.In addition, the present inveations expected teikecame a useful agministeation sygtem inythe
research and development of drug preparation for intranasal administration which is a drug

administration roueder systemigiaction, MGSLLP 87 CUAIMS,EnA sprayable gel-type
skin/mucosa-adhesive preparation comprising a gel formulation which contains an active
11. The sprayable gel-type skin/mucosa-adhesive
preparation set forth in any one of claims 1 to 10, wherein

the gel formulation contains an active pharmaceutical

15 ingredient in an amount of 0.001 - 10 % (w/w) in the gel
formulation.
12. The sprayable gel-type skin/mucosa-adhesive

preparation set forth in any one of claims 1 to 11, wherein
20 the active pharmaceutical ingredient 1s in a dissolved

state.

13. The sprayable gel~-type skin/mucosa-adhesive

preparation set forth in any one of claims 1 to 11, wherein



5 pharmaceutical ingredient in a gel base material comprisino a skin/mucosa-adhesive agent,
wherein the skin/mucosa-adhesive agent comprises carboxy vinyl polymer and optionally gellan gum,
and the viscosity thereof is adjusted by adding an outside shearing force. 2. MCSLLP
Thesprayablegel-typeskin/mucosa-adhesive preparation set forth in claim 1, wherein the applied
mucosa is a mucosa of nasal cavity, eye, ear, oral cavit?/(,) 15 rectum, vagina, or urethra; or the applied
skin is a skin of hand, finger, leg, body, groin, scalp, the surround of anus, or the surround of
genitalium.  3.FHespt ‘f@gelp@ﬁéglﬁﬁﬁﬂédééﬁédhégi%%ﬁ?r@ﬁardtﬁ)n $6t foith mQamded
wherein the applied mucosa is a mucosa of nasal cavity. 4.
Thesprayablegef;-ﬁ?pte%kin/mucosa—adhesive MCSLLP 88 the skin/mucosa-adhesive agent contains
0.1 %(w/w) to 2.0 %(w/w) carboxy vinyl polymer. 5.Thesprayablegel-typeskin/mucosa-adhesive 5
preparation set forth in any one of claims 1 to 3, wherein the skin/mucosa-adhesive agent contains

carboxy vinyl polymer and gellan gum_in a total amount of 0.2 %(w/w) to 4.0 %(w/_ .
106.Thesprayabkregyp(?[snﬁ%/mucogg-%%}%qgigg prepa?a%ontge? Forth in (S:I%;fr%1 ml\%v%%?éiinafﬁg %?s%%%ity

thereof is adjusted 19 20.1yPa,5 19 5000 1y28, .ty adding an oyjsids shearing force,

here] .
157.Thesprayablegel-typeskin/mucosa-adhesive preparation set in"claim 4, whérein the viscosity

thereof is adjusted 1o 50 mPa.s 0,5000.mPa.s; by, adding a.viscasity medulating agent and;an gytside

shearing force. 208.Thesprayablegel-typeskin/mucosa-adhesive preparation set forth in claim 7,
wherein the viscsity modulating agent is selected from a group consisting of sodium chloride,
potassium chloride and calcium chloride. MCSLLP 89 9. Thesprayablegel-typeskin/mucosa-adhesive
preparation set forth in any one of claims 1 to 8, further comprising a thickening agent for carboxy vinyl
polymer which is selected from neutral or basic water-soluble amino acids and is contained in the

weight range of 15 0.5 1, 1, $against carhoxy WoWRAlYmehor10ing the sprayable gel-
Thesprayablegel-typeskin/mucosa-adhesive preparation set fgrth in claim 9, wherein the thickening 10

agent is arginine; Jysines )angd/en ipithing g dd s Thesprayghlegeltypesiin/mugsosa-adhesive pegparation
set forth in any one of claims 1 to 10, wherein the gel formulation contains an active pharmaceutical

15ingredient in ayrampynef 0.0@b- 1Q Yo-(wAHn the gekformulationpt2-pressure-relief
Thesprayablegel-typeskin/mucosa-adhesive preparation set forth in any one of claims 1 to 11, wherein
20 the active pharmaesutical/ingredipntis incv dissolved staten13h  is characterized in

Thesprayablegel-typeskin/mucosa-adhesive
that the administration direction of the spray container
can be optionally set in order to spray the preparation to

15 an affected part for the treatment, i.e., the gel base

material can be sprayed at any angle.

16. The administration system set forth in claim 15,
wherein the viscosity of the gel formulation 1is in the
20 range between 50 mPa:'s and 5000 mPa-s, and the particle of
the formulation sprayed via the spray operation has a

viscosity retention rate of 50 % or more.

17. The administration system set forth in c¢laim 15,

25 wherein the viscosity of the gel formulation is adjusted in



MCSLLP 90 the active pharmaceutical ingredient is in a suspended state. 14.
Thesprayablegel-typeskin/mucosa-adhesive 5 preparation set forth in any one of claims 1 to 11,
wherein the active pharmaceutical ingredient is in an emulsified state. 15. An adinist[ation system
comprising the sprayahle gel- 10 type skin/mucosa-adhesive preparation set forth in any one of claims
1 to 14, which is put in a upper-pressure-relief airless-ty%é spray container, which is characterized in
that the administration direction of the spray container can be optionally set in order to spray the

~ preparation 70 15%h &fi@ct&d %%Ft”f@ﬁ%eﬁ%&tﬁfé‘rﬁ,tﬁé@el%@ maferial camn e Sprayeticatiadyeangle.
16. The administration system set forth in claim 15, wherein the viscosity of the gel formulation is in the
20 range betweéh 50-RPadS aRH 50BO TP EB F&nE the Phfticld 6 th® forhuRiiB R Shi&ed Vid the
spray operation has a viscosity retention rate of 50 4 or more. 17. The administration system set forth
in claim 15, MOS0 F &Y thé Fanye étwehSPhPals and 5008 RPa.s, and the particle of the
formulation sprayed via the spray operation has a viscosity retention rate of 90 % or more. 5 18. The
administration system set forth in any one of claims 15 to 17, wherein the mean patrticle size of the

formulation sprayed is in the range between 10 urn and 100 pm_ 1019. The administration system set
forth in clairﬁ 15,¥ 5 wr'%lr%in ?hdé%1 VisE6Sify OF the geﬁngcr'tn?mati%%tis a%‘j)lfs%d it the T4Mge Betweh 50

mPa.s and 5000 mPa.s, the spray spreading-angle fram the spray container, is set.in the ran
between 10 andc7 a%fﬁ(sj th%iprta%// s%l;z’ad Vf]sg seé:tg in%‘:%&r:’n ani oPmit?/atﬁ%olu%%ﬁethesﬁézﬁphgr%. %%.eThe

administration s rth. in of.claims 15 to 19, characterized in that the rate of the gel
formulation stayﬁ%gi%?%g%%% c%%%%%ﬁs 3r"%t r%}cl)rét than TZ%)DZ%S‘;})VE\?%&? the $€a)}l (I)npeargf?onlﬁgs
been completely impossible through the use, and the rate of the gel formulation sprayed in the range
of the prefixed amount 10 5 is not less than 70 %. MCSLLP 92 21. The administration system set
forth in any one of claims 15 to 19, characterized in that the rate of the gel formulation staying in the
spray container is not more than 15when the spray operation has been completely 5 impossible

through the uise and the fate, afthe;gel formulation, sprayed.in the range.of the prefixed amount. 10 %

is not less than 80 %. 22. The administration systém set forth in any one of 10 claims 15 to 21,
wherein the spray angle:of the sprayicontajner-fos adiinistration, gan e set inany,enall angle; g

between 0 and 360.
adjusted in the range between 50 mPa:s and 5000 mPa-s, the
spray spreading-angle from the spray container is set in

the range between 10° and 70°, and the spray spread is set

15 in from uniformity through the periphery.

20. The administration system set forth in any one of
claims 15 to 19, characterized in that the rate of the gel
formulation staying in the spray container is not more than
20 20 % when the spray operation has been completely
impossible through the wuse, and the rate of the gel
formulation sprayed in the range of the prefixed amount +

10 % is not less than 70 %.
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MCSLLP
92

21. The administration system set forth in any one of
claims 15 to 19, characterized in that the rate of the gel
formulation staying in the spray container is not more than
15 % when the spray operation has Dbeen completely
impossible through the wuse, and the rate of the gel
formulation sprayed in the range of the prefixed amount =

10 % is not less than 80 $%.

22. The administration system set forth in any one of
claims 15 to 21, wherein the spray angle of the spray
container for administration can be set in any or all angle

between 0° and 360°.



