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[0001] , The present::el-type: ski-n/nlbkcbsa-adhesive prep

cOnpri'aing.7.-- an aQtive, ... ''.. pharmaceuti cal - system_of -Gbfe

vi scousgel -t ypei ki ni nucoSa- adhesi ve : pr e]par ati On, corrprl sing an active -
- pharmaceutical ., ingredient using , spray :Container for tion
(upper, - presure, -reI i efspray -7' contai nerwh. erei n adninis m’m "[”ﬂmmlmm
direction_the .;; . Spray., Yaont ai ner, can be OPtionallyset™

the presentrelates . _ -- . DEPERAPFIONN for nasat—-drop;. \andﬂ
admnistratidri ,. systemof .-tne .torearation -t4.ing a.- nasal spray
wnerein trie. |, preparation can be. intrana.sall y sprayed,
optionally:settlng the _6 adni ni stration direction of the srav

cont ai ner , SPRAYZ2BDor dféELtEYEIESpéKﬁ/MWOSAh@ID@WEgeIPRmP@MHBMMn AND a2
broad" - area of nasal cal'ity BACKGROUND .r0004Qurenty, a a nmethod for
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-, L TECHNICAL FIELD
[0001] -The .present invention relates to a 'gel-type

skin/mucosa-adhesive preparation comprising an active
pharmaceuticél ingredient, and an administratioh system of

10 the wviscous gel-type skiﬁ/mucosa—adhesive preparation
;omprising an active pharmaceutical ingredient using a
spray contéiner for a gel formulation (upper-pressure-
relief alrless-type spray container§ wherein the
’administration direction of the spray container can be

15 optionally set.. Especially, the present invention reiates
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 préparatidn in a broad

area of nasal cavity.

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

25 medicament, it 1is often used to spray a liqgquid drug
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5 regional use such as a treatment for rhinitis. However,
these days such administrétion is getting some attention
for the purpose of systemic action. Low-molecular
medicaments for systemic -action such as butorphanol and
sumatriptan, and peptidic medicaments such as calcitonin

10  and desmopressin have been already sold in the market as a
drug preparation for intranasal administration, and
furthermore a lot of new applications wvia intranasal
administration have been tried to get some absorption-
improvement or fast-act.

15 [0003] The merits of a drug preparation for spray-
administration to mucosa, especially a drug preparation for
intranasal administration include that (1) fast act of a
drug is expected because of its rapid absorption, (2) it is
possible to avoid the decomposition of a drug due to the

20 first-pass in liver, (3) 1t 1s possible to avoid the

decomposition  of a drug due to gastric acid or
gastrointestinal enzyme in gastrointestinal tract, (4) it
is possible to reduce the dose of a drug because of its
high bicavailability, (5) it is a noninvasive

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



-expected because o,rapid L -absorption, ", (2 ) it

.- , , possible to

avO ec..70Mpc_2Sit,ion-of a arg de to ;:t - - PCSsible : 'reduce the
:dose , a. drug because it,s-f hiqg' n-..biba-valiabilitV,,i'..-
i-ibi-iirivasive " .-.. adrr.inistra _- 3...' .cbrrftc.=.,.--L-ed - with

in] ec., 32 ;-'"6)....:-. a- ,patient. Can .: . - .., treat

himsel f, /herelf ,drug can directly, " reach - the . bIoodcentraI system etc
: enerltsdrug preparationi ntranasal admnistration- 'include that)

| ose of -a dru e . admpistered : _to :nasal ---cavity t

per One op® ’é?%’? p‘/{é?‘s‘:lf(/?’e?seg&'l tP7 ) OPe Ui &7 \%@ngﬁjtlfe%?lYmF@aFg tﬁla?rd to

be boarded-via_his route; -- (3') tn absorption of-.:.a..j drug m ght be

affatted, %%?%@IG@FE&l%H%Wb OF CeEsalaloaRfFyous system,  etc., ‘while

the demerits of a drug- preparation. for intranasal
administration include that (1) the dose of a drug which
5 can be administeredvto nasal cavity is limited to 25 - 200
uL per one operation, (2) a compound having a high
molecular weight of 1 kD ox more is hard to be absorbed via
this route, (3) the absorption of a drug might be affected
Ey thé pathological state of nasal cavity, (4) the state of
10 nasal cavity is varied between individuals,  (5) the
elimination system by muCociliary‘ clearance might affect
the absorption  of a drug, (6) intranasal enzyme barrier
exists, (7) nasal mucésa might be irritated by a drug, etc.
[0004] " Nasal cavity 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 abﬁormal activation of these actions
or the failure thereby can cause rhinitis, nasal allergy,
etc. Especially, pollinosis (hay fever) 1s becoming a
20 serious social problem. For the purpose of the treatment
of Vthese _ﬁose—localized diseases, a let of nasal spray
preparations containing a vasoconstrictor agenﬁ, an
antiallergic drug, a steroid, etc. have been put on the
market.

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



.) the -State , nasal Cafity, :is :Varied ,between individuals,(5 ) tne
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mght be irritated by a drug etc Nasal Cavity is a. site_ wnich
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ious social problem Forthe purpose. of the treatnient- ousproblem
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steroid, etc. have been market recently .sonme nasal absoption-type

prepar at i oRBeagenket- - Thepetaiditey - blivakt i veglpeptleeular medatanenssl ubl e

pepti de - : having a nol ecul ar wei ght of 3..000 have been - put...- on -
- . _.__. aret heefffarketl. viheseal. watmen:iSol wdot £on hilght nef dewt aare only
medicarfientS:. -r_ ' are ineffectual via -Oral admnistration, but

ef fecti veOulig inyveatipnj ectiberl<el6lAZ o46r ;admsal s ekt Dhistdat | O Gad. at
ar.rive at- . - - high-of ;several ..o several': 10The mai n reason

t her eof i shibaughitosvailatbiles. per neabitdl | ayefo ' skhepasalio . The
mucosa' -:-which.,absorption - path

foi--.".C mZahe sesddibtaertlireal camefumrs OWER 'l 9ReAmzabhan tihag ¢ of
gastrointestinal ; tract' or other nucosa. - Thus, a nasal absorption :
epithelial layer in nasal mucosa which is an absorption
path for wafer—soluble high-molecular medicaments is even
10 Higher than that of gastrointestinal tract or other mucosa.
Thus, a mnasal absorption-type preparation containing a
water-soluble high-molecular medicament which is expected
as a systemically effective formulation, is thought to be
very useful as a noninvasive formulation type instead of an
15 injection formulation.
[0006] Recently, a nasal absorption-type preparation which
can be expected to mitigate an acute pain has been
researched/developed as a narcotic analgesic and a migraine
drug, on the basis of . the fact that theAper eability of
20 epithelial layer in nasal mucosa is superior to that of
other muccsa. A  mnasal absorption-type preparation
containing such a medicament having central nervous system
effect can markedly contribute the improvement of a
patient's QOL, ©because it .is expected to exert the

25 pharmacological action more rapidly than a preparation for
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Theses day@dmmhetmugonprepapatisbns f onflmteramasalaccine, diphtheria

vaccine, etc. have been researched/developed as a vaccine-

administration route for airborne-infectible virus, because

the nasal immunoresponsiveness 1is high. Thus, it is so
expected that a darug preparation for intranasal
10 administration would be developed on the basis of the

anatomical/physiological property of nasal cavity. However,
for the drug design thereof it is required to understand
the anatomical/physioclogical property of nasal cavity and
surrounding tissue thereof.

15 [0007] A drug preparation for intranasal administration
»needs creative strategies because the clearance from nasal
cavity 1is high. ' The preparation types for mnasal cavity
which have been developed include an ointment ?reparation,
a droplet preparation,-a spray-type preparation, a powder

20 preparation, etc. - These preparations. are
designed/developed so that an active medicament should
effectively exert its‘effect in nasal cavity or be absorbed
via the nasal cavity, 1i.e., the intranasal dispersibility
of the preparations should be enhanced or the intranasal

25 retention {adhesive property) should be enhanced, in order



adm ni stration conpriting influenza vacC ne, .'dlbhtheria . " vacéb.irie
etc have been researched' aevel oped as: -a, vattlne- X -- -adm nistration
route for -airborne-infectible virus, because the nasal

i mmunor esponsi veneSs i s- high. Thus, it is so , .expected' : thata
drugpreparationintranasa : developed On"t'ne. basis of the ,-. property of

-nasal .,cavityHowever, -.. for the drug aesign'.-thereos.,::required-: to
under st and anat bm c. aIIphysioIogicaI property of nasal cavity" -; and

-SurroUndi ri gt her of 00 0171 eparation _,
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Prepar at | oR2F2L yBESCFBr MAYSEE ééQEF?enﬁ@bHJW §V806é@ﬁ3 deve | opedan
oi nt Ment-: . preparati On, . droplet.. preparation, a spray-type prepratlor
a. powder. - ZBnréitiértaTﬁrtFn preparatiissefor @ﬁ@@&a@ﬁ@%?- is not 'so
de. sign. ed, 4deVel ated so--that an acti Ve--:.ffedi canment snoul d.
feotively expitarg déelcestss nithasal vGaALly put benabsidrtbed' fiinge1t,heand
nasal - cavity,';t-he. .intranasa d.isbersibility , preparatlons sn.oul d-be
enhanged. nadidariasally 'it. is difliientitOntdadhiesniCrerproperddgteshimdd be
enhanced, in or - thatcontacting time between an active nedi canent' and

, nasal amuunsaocf rEybke tiergtiedinete0' b&caube- 1t20%166%HJs Arblad igrent
preparation for nasal cavity is '; not . -
let the medicament reach the mucosa of deep nasal cavity

with a finger.
A droplet preparatioh has Dbeen the most gimple
10 preparation for nasal cavity, however, it is difficult to
accurately apply a predetermined amount thereof and further
the applied. medicament is removed from nasal cavity to
pharynx through the mucoeiliary clearance.

J:N epray—type preparation is more dispersible than a

15 droplet preparation because a liquid preparation can be
pumped up, nebulized and intranaselly sprayed.

A powder preparation is 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 éreparation having
uniform particles.

[0o008] Amongst these drug preparations for intranasal

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



San.it'ary becaUse-':iis ts-Ually'r:put,-;on with' a finger;
,.4464:tibtally it is ....aj:ffiouqt.- to aaminister ,. -

predeterthined. dirtoUnt .ari:" active nedicarnent becausekit is

i mpoSSi ble- .,- let: the nedicament reach the .nucosa of ,deep -.nasal
cavity: Wth a:.finaer. Opreparation for nasal cavity, how :v.,=r'

it is difficult to accurately apply '-a predeternined . anount thereof arid
further - " --.t PharynX through the. nudociliary--- . cl earanc :;
spay-e pre aratlon is nore, .disp erS|bIe -.than_ " Iet- --preparatlon

because a ?ﬁﬂ?ﬁatlﬁ?eﬁﬁPﬁtPﬁﬁauéﬁncﬁ% b%%p%ﬂmplbplfyn§HQ|QST

|nt2ar|asall¥ .si ?f _ayed. 1--. - powder -preparation is usefu -at
"the-7.tinge®ti0Si ng On nddi EANBHt CHE€onpBSRBratiAn2a, BNk’ |¢¢%ﬁkﬁmﬁéh t he
retention ., .. . n; nasal cavity Shoul d: be,, hld. However; 'the
i ntranas .snhance’ the efflvacy -and _the, ala%mmtsmmatqfonaofm%ﬂmmt.,
preparatlon - mght' sonetlnes e . brlng - '"about ,sone
--uanNfCXh@béecaeeLeﬂgsub by, ventedir®ordes . cohtactingaadvatbe;ween a
dir.f-icuit'.:to:. design a Prebaration: having.
5 medicament and nasal mucosa, and lengthening the contacting -
time thereof, i.e., improving the retention of a medicament.
[0009] On conventional spray-type preparations, it 1is
recommendable to suck air from nose at the time of the
spray operation, in order to prevent holding a medicament
10 at nasal vestibule or prevent the sprayed preparation from
dripping off from nasal cavity. However, it is thought
that the elastic tissue of nasal valve narrows by sucking
air, and then almost all of the preparation is carried from
nose to mouth and finally swallowed.
15 [0010] The liguid-spraying device which has been usually
used in the past is made for a spray-type preparation for

liguid formulation wherein a liquid formulation is pumped

up through a tube, which is generally used at an angle

U1

between about 0 - 2 (see Fig. 2). For this device, it is
20 necessary to put the tip of the tube in the liguid, and
thus the spray ’éngle of the spray container for
administration needs to be set at arbund 0° and a patient
needs to tilt his/her head forward, which is a reason for

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

25 this administration system, a normal liguid formulation



Uii-rorfv. part|C|es [ 0000] nongst thesearUg- "113.r:eta:a: tdOns-

iritranasa.L :; ._ .;. ". ,aditinis'tra:tion,- -a-spray-type- preparation
is .. - " spray-type ;.- preparation; sone trials_
to enhance the efficacy. and ,tfie:. -absorption of a :, nedicanent ,.,, ...
ha----.2 carried out by widening the contacting area between S -
triedi Canent . _and nasal ndcpsa, and | engthening he contactin , tine

t hereof ,i nproving the retention of a necticanent " [0.0-69] - On
convent-l Pray type, pre ai'ations reconmendabl e to suck
air from Oqllncohsgfﬂa t eg SAYY Olsﬁ)r ya%kﬂ)e?:é?POnOll n°o 3‘8& 'S Prever

hc: 1" di ng dic' ai i~ [ . nasal tibule or Prevent the
sprayed pﬂ%ﬁgféV?%ﬁﬁéﬁi%nrun t%f?o??b nasaP Ei@l , Y n%-this

t hbughtf., that the- elastic tissue of nasalalv,e SUCk "

and theneﬂQHkﬁl%ﬂanﬁOWh%YﬁF%Baﬁﬁtﬁoﬁ@%&?ﬁﬁrFé%tthéﬁ(h°ﬁo§€%Q)bﬁﬁﬁh a

d.:finaliV swal ldwed. ~ ."..":-...:.. -t- ' -:liquid _
"_f Or muThatibr i thfher 8PRaYa I?ﬁ@%% g ult&es onSPSaY i eRmTREReT usedr ' i n
the- bast. -is made-. for a,Spraly--, [0-pio]:

'he: .2, 1. ad%ﬂnkﬁﬁﬂeﬁ%gmnlg %Fﬁae@t3ibeue: & . -WP32%en dhasobwend .spraw, SUai
R T ek SoobamEaed f ookt b2l hit o U
iw h...40h : IS -genera- L. .4y, used, S t.:.. . ,a.n---. angle:

t hrough . ;ntlanasal wall such as 1:u1b1nate and nasal septum, and
then drained to inferior meatus of nose because of its non-
adhesion, and 'mos;ly' ended up being carried to his/her

10 mouth and swallowed. It is'partially possible to prevent
the liquid from running to inferior meatus of nose by
adding an adhesive polymer mentioned later as a substrate

of the formulation. However, when an adhesive polymer is

used therein, 1t is thought that the particle size of the

-
U

formulation sprayed gets bigger; the liguid cannot be
~widely dispersed since the spray spreading-angle from the
spray container gets smaller; the particiee collide with
csach other in a nose to gét bigger particles which is hit
on the wall; and many of the formulation end up being
20 carried to a mouth and swallowed. Further, it is expected
that the 1liguid can be spread at a wide area of the
turbinate by spraying it with wider spray angle, however,
thereby it becomes impossible to put the tip ef the tube
for pumping ﬁp in the liquid in case of a conventional

25 spray-type preparation. - Therefore, there was some
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.2"5- c) wever

" mltatlonsfs?ﬂ sobiriarar o i fogmeaion as a aoar‘ﬁlreélﬁva

I|qU|d-forrruIat|on7 ' hill |nstantly run to ib.stri L,t ,COntrary,,

usi ng t hi st 1bts hls/her7heaq +back ?n__;hf_splay angle ot thn spray

admnlstratlarll"., systemasapatlent tlltshls-/her head '..1.-:

ack... .,.container for administratiom is segn@r, = dﬁSireds@rrwle angl e -
he. 47. spray -..iContainery-,. ..... T T
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T , - type liquid .pre_ipa-ration, spraye.d_hit on- the.
4. ,5ntrahag1aidallls alchyasemuabsnabengan@mamal gépt tmd @hnus it- is

necessary to use a certain amount of an antiseptic agent oxr
other agent.
foo11] In addition, the particle size sprayed from the

spray device to nasal cavity is also one of the factors to

10 be considered in order to improve the c¢learance of a
medicament. That is to say, the nasal cavity of a human
has an area of about 150 - 180 cm?, the' distance from
nostril to nasopharynx is 12 - 14 cm as a straight line

which is very long, a nasal cavity has an optimized, narrow
15 and complicated geometric structure in order to protect the
iower respiratory tract, and the narrow slit of the nasal
valve causes about a half of the total air-resistance in
nasal cavity. Further, there are some spaces partitioned
in a slit like partition with turbinate in the backside of
20 the nasal valve( where the speed of the formulation
particles sprayed slows down and the particles can be
contacted with nasal mucosa and dispersed. However, in
such ‘complicéted and winding intranasal cavity, the
formulation particles sprayed should been easily hit on the

25 intranasal wall to be caught and deposited. Therefore,



then dra.inedto. in erior neatus O nose because r ... , and nostly ended
21-11D: "t. being- carried ceay 0.:Nbuth 4.1, -1-d. swallowedlt . _ !

partlally,. possible to prevent -..... - ey e --
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--adhe Se'4', polyner nentlonedater --- . as al..... subStrate,, ...... ,
the,formJ ati On. - -HoW\Ver mhen an adhesive p' plymer i ." - usea -
therein,: it is-thbught ... cat the :Part c5 1Le. size, .of.'-- the: r

..... : mostfeﬁmﬂ%u%ﬁm%%ﬂaon parggeles ;sprayrd| Fe- gegal :camrihot -
wi dely. .disberse, Since - the ' spray spreadlng al -121 - from

. -SPra- Ygetﬁh@ﬁ?epartlﬂh@ paFe- L&s5- émlpdemOKEQShmuid|beacauﬁhttbygﬁhe

bi - C: rge r partcles hich' is.:::.hit ..,. ., on L. h=-- wvall,; -and.
many, ., .Lepalf ayvify, ttheon.the fogmarlation - paitunges it . on. th@-”..
arrled to a nouthFurther,is ex-15e.,.tte" - . tu_rbinate : by

sp?aying _inttradesadprawbamgte, nowsvesx, to - bberebyghtr aﬁ@coﬂﬁﬁasiﬁ&$SIble
to plat. th tip of the. tune r-up ir the iqud: CaSe--:cOnventional:- ,

5 should be carried backward‘by means of the ciliary movement
of ciliated <cells covering the muceosa, and finally, wvia
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

10 cilia ahd mucus (mucociliary clearance) 1is the most
important»factor on the design of a drug preparation for
intranasal administratidn. The efficacy and the absorption
of a medicament in nasal muéosa can be decided mainly based
on the retention of a medicament (adhesive property of a

15 formulation) and the permeability of a medicament at the
capture pa;t of nasal mucosa. A medicament administered to
the effective capture part of nasal mucosa should disappear
from the capture part as a simultaneous reaction mainly by
means of the removal toward esophagus and respiratory tract

20 due to the mucociliary Aclearance and the absorption to
nasal mucosa cell via nasal mucosa. When the removal
toward esophagus and respiratory tract from the effective
captﬁre part 1s quick, the clearance for the absorption to
nasal mucosa cell should be reduced and the biocavailability

25 thereof should be reduced. Or, the intranasal area which
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and corrplrEQ?eéor é& gpc §ﬁﬁﬁﬁﬁuQ?n|?@oF@EFOV?§ thr Gedend fen the’

Ty e - ol ower res |ratory tract, ad the -narrOWVal-- it,L.
Dis nasQPrthle size he sprayed formulation  is mlcrlfled

-va:ive :: Causes- about—.hal.f. cdf - the tax'a. """ |-
arr-resrstaﬁ@ever,.thﬁrﬁbx:th%;r%sk-;hat.tﬁe.ﬁpﬂmmlaiﬁon.qﬁﬁmd reach
cta."ViEyFurtn.er; -..t.ne_.-. re-, soM'-S aces/ partitioned _..r'

lungs increases. Therefore, it has been understood for a

ul

skilled person to consider the balance of the particle size.
Accordingly, in ,Qrder to increase the clearance. for the
absorption to nasal mucosa and improve the absorption, it
is important to optimize the particle size of the sprayed

formulation, to spray in a suitable spray  spreading-angle

10 and an uniform spray spread, and further to add the
‘retention of a medicament, i.e., adhesive prdpertY‘ of a
formulation for mnasal mucosa, and thus it has been

necessar? to add an adhesive polymer as a base material for
formulation to improve the property.

15 [0012] In theory, it i1s possible to spray a formulation
for hose to. take the formulation ;o:théﬁbeckeide of the
nasal‘velve by controlling the'perticle size of the sprayed
formulation in a size of not more than 50 um using a
nebulizer, and inbreathing the sprayed particles at the

20 time of sprayiﬁg. However, using particles in a size of
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
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5 preparation in intranasal cavity, the' present i1nventors
have iﬁvented a gel base material fof spray-administration
to mucosa or skin, and have already disclosed a sprayable
gel Dbase material and a sprayable gel ©preparation
comprising said base material and an active medicament,

10 ~ which can be applied to nasal cavity that is a mucosa site
and 1s possible to use as a high-spreading spray-type
preparation for nose (JP—B—2011069r.

However, it has been already known as a serious
problem that the viscosity should be reduced through spray

15 opefation even when a high vie;ous sprayable gel

 preparation is sprayed. |

In additien, it 1is 'semetiﬁes difficult to keep a
constant amount of one spray shot when the spray angle for
administration is rapidly changed, etc. because the

. 20 spravable gel-type preparation adheres on the sidewall of

the spray container in ©being used as a spray-type
preparation due to its high viscosity, the residual rate
that indicatee an unspraved formulation retained in the
container i1s high compared. with a conveneional liquid

25 formulation, and the preparation cannot flow easily and
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mucosa- cell .via nasal- mlcosa..Wen_.the renoval. -, tov,iard : esophagus
' andl r esbi TR ok eEP- r &:%70t h' C2VREY: eff@%x i FQe. theilr (particégpt #&@< part
is - Cl111 C .1-: , the..., clearance or -absorption --to:, .. nasal
mucosa celdisHouPdtbenr e@ited-ldndis-; difficyilbaVaPi adii ey thsh@ER@y
reauce intranata.l area which ,, .11 thefornul ation reaches: can be
i npr dved tPexPAN0T - whehe . apfeto spramgsn ackeadesm Phweef sraead. : has
been. understobd f or sk-i:1lle.d:persOn"to ' Consider the .balance O the
particle si2el4] AcCar éi mgEbaradrider fori apregSedmint strhéiohedrarsde:n,f or
,L". nasal ,nmucosa and inprove the absorption, it

there are also some similar problems to the above-mentioned

preparation using a nasal spray such as the retention of

the preparation, and the spray angle of the spray container

10 for administration.

DISCLOSURE OF INVENTION
Problems to Be Sol&ed by Invention
[0015] As mentioned above, with regard to a .drug
15 ~pfeparation for spray-administration to mucosa such as
nasalicavity, eye, ear, oral cavity, rectum, vagina, and
ureﬁhra, espécially spray—tyée'preparation for nese, it has
been improved to some extent in case that sprayable gel
base material is used as a liquid for formulation in order
20 to improve the retentioh of the liquid. However, when a
conventional spray device for nose is used, the above-
mentioned = problems such as high residual rate and
- inconstant spray amount may remain due to its retention and
there is also a problem that the viscosity of a liquid for

25 formulation is decreased by spray operation, and therefore
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retention o ray- preparation n intranasal'. cavity,e :prese
a8 p

anasa , order O Thprove
|nventors % |n5eﬁi dR5C2FEP Yhase: hﬁ?eﬁ?aFertal 2 C0E an
"for. St5ray -.-adrhini Stration; - _to ,Micosa oran .-have. already
d|sclosedantéS?P%$?afﬁﬁFé géF'sB&Qér'nﬁ@%PFalbe%ﬁHSEV| )ﬁﬁﬂ%?nﬁﬁﬂnal

-preparation _ :conprising said -base material': -and an active _nedi canent,
fl , 0_ .VHPERY- devéaR ﬁ@rzﬂﬁﬁ?easté|ﬁ¥ﬁﬂ@%aﬁP$9rb%ﬁateﬁ§eénﬁﬁcé§d33|te

, pOSSIb|e to use as a hag-spreading -tyipe
5 and thus some improvements have been necessary for safety

and production.cost.

Furthermore, from the viewpoint of the complicated
structure of intranasal cavity, it is one of useful methods
that the spray angle for administration is adjusted for the

10 structure of intranasal cavity so that the spréyed
formulation can be spread to a wide area of the turbinate,
however, there is a certain limitation of the spray angle
for admiﬁistration of a liquid formulation using a
conventional spray-type preparation for nose. Therefore

15 it has been desired to develop a ﬁew administration system
capable of spréying at a suitable angle and spreading a
sprayed formulation to a wide area of the turbinate énd a
new fdrmulation for nasal spray capable of such system.

In addition, there have been also similar proklems to

20 the above-mentioned formulation for nasal spray on a drug
preparation for spray-administration to skin such as hand,

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

the surround of genitalium.

25 Means to Solve the Problem



eparation. for nose. .(J.P-B.:2011069). ': Fbmever,- ..La.s ilL4,..e." n
~already... kil Om -,:,rlous-l e e ey 4 -:-..-., x-ordblem. that
the VistoSi-ty shof,ild.. be reduced through spray S

operation -eVen, when a hlgh Vi scous §frayable ge reparata 11 s spraye
-, addition,;--- it is sometines dlffICU t to keep - constant anount of
toner-' Sbray shot when tne S—bray. -angle adthinitt atiois rapai changed,
-etc. ‘because the ,. . type ;:preparation :adheres On the sidemall of ,

r et aned i n (370161 n%hre! %L(.:esae:[.rlxt Sinvento?s7 havueglo%?gg g{.\gyy st-udjleﬁil d:ﬁl

conpared - .wath.. a conventlonal TICI Uldr e .7-
vt h@ above7ploblem and é@vﬁrﬂﬁHQﬁ %%,ggmlgﬁatlatlon syé?em

neel oar. a-ti on’ :--cannot flow easily -..::.and .

- -...comprising jtBe. . [SgPiaddPlg n ghé-5pPay. s@@m/a‘iuws'a adnaie mor e,
it is . also R ... problem that. the , orthulation, _
particles Bﬁ?@ﬁ%@th@$dM@lﬁkEab% put, in, E'Spray Contahne@eébﬂf a gel
nasal cavity . , due ::-.:particle . SIZ .o I
dlstr$but|©nrmulaandn|t (spperOp8ebshiretirelisft 0. @dﬁasmsb pspraymoray -
spr.eadi ng-angl e and to spray in a. uniform si5i-ay- spread.;

container) that i1s different from a conventional spray

container for nasal drop, which 1is characterized in that
the administration direction of the spray container can be .

optionally set, i:.e., the gel base material can be sprayed

10 at any angle. Based upon the new findings, the present
invention has been accomplished. In detail, it has got

possible to prepare the above‘desired gel-type skin/mucosa-
adhesive preparation by containing a certain  constant
amount of carboxy vinyl polymer and/or gellan gum in

15 skin/mucosa—adhesive agént.' Particularly, the inventors
have found that the addition»of gellan gum can prevent the
viscosity of the preparatidn from lowéring with nasal
discharge, etc.

S
it 18

[0017] In addition, the inventors have found tha

ct

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



, _+ , [0014] On ra _preparation for spray-administration to ;skin,-
there are al so one S|n1Iar probl ,ertis:. to ithe:!"'above- nerltloned -

., .,reparatiOn Using 'a nasal . Spray Such as the retention.: o ,
L. h. e preparation, and the sprayangle aof_ the spray container -- .
.0-.-., for administration.,.. , '"INVENTION Problens to - - Sol ved -lD-V
I nvention" , f[00.15]s nentioned.< above, ,with -, regard to a drug

15preparat|on for spray--"adm nistration to MicoSa such as -

caV|t al ca. 7. -, il
reotun] op%%%tl?n gurthebﬁ guXprlslngly 1t has_ foqulq the

.e.sc L | | reparatlonf for noSe- has
. Vl‘?‘COSltBeé’ﬁ? tlﬁmff%%aiage)on <SG Bt efp ushea bséa@éidlpﬁata
sprayal-llegel T T T VS base .rha4-:, = ia.. 1.
is" used a%%%$aﬁﬂﬁy mo@@iatln@rﬂﬁeﬁmaﬁpénaﬂl@U@ﬁdéﬁ Shearlng force.SQ..:..
...... -,--- to.--anprove:retentidn. of ic.iiiid. ;. 7,-1owe. Ver;
. when athat the sprsanvemrsahang- Spegag ©f. the stevd v econter neas erids
used, tne... “above-nentioned - problems ..: such as hi gh-dual rate,. 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 preparatioh 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 contréry, 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 is
possible to adjust the spray spreading-angle controlled to’
15 meet the purpose without wusing a wvariety of épray.
containers. It addition, the spray spread éprayed from a
spray container tends to be localized at the periphery in
using’a gel-type mucosé—adhesivé preparation adjusted with
only. a viscosity 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 séray spread to meet the purpose by
using these factors.
[0018] Furthermore, althéugh such gel-type skin/mucosa-

25 adhesive preparation is hard to be steadily sprayed because
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,-. ,... Furthernore, :: ffortt: the vie oint - O,, he .-.conplicated.

‘', ', ....: structure. |ntranaSar- cavity,.:is . one of -useful

met hQdS: that_t for_adm nistratiaon j.ust f Qi

, o of’ 1t3'v1gf gP%fya§$ g?ugéve EFOP ; Xfrgﬁgsgﬁdﬁﬁl%ﬂﬁiiy 1
the "., SRr % N . -forthy I t|on can -be spread to a

mllde als eBard £O Smray ?uFbF??"?lapala in -blieverntPtREre 1h s

certaln 1n1t tion -:0-_s115 a:57-0-ngle. - - "adM -nistrat n Of= . I qui

fornurlat gp%%m round that a_gp;gyncontalngy_ﬁp;_g gel formulation -

(upper—pressure-relief alirless-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 spfead thekformulation 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.

[o019] 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
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above mentioned splayablo 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-
méntioned sprayable gel-type skin/mucosa~adhesive
preparation,. wherein "the.. skin/mucosa-adhesive agent
contains O.ll%(w/w) to 2.0 %{(w/w) carboxy vinyl polymer_or
gellan gum, or cqntains carboxy vinyl polymeér and gellan
gum in é tdtal amount of 0.2 %(W/w) to 4.0 %(w/w)

[0022] In addition, the pfesent invention provides the
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
mPa-s to 5000 mPa-s, preferably 100 mPa-s to 4000 mPa-s,

~

more- preferably 500 mPa-s to 3000 mPa-s, and the most

. preferably 2000 mPa-s to 2500 mPa-s.

[0023] Additionally, the preéent invention provides the
above-mentioned gel-type skin/mucosa-adhesive preparation

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

itri,. ; _ he abbve-:nenti One:d
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addition of ".,gellarigign tar.J.prey,... .t tho. T V|sc05|ty
of- e, preparaLior froth ...1-owerin, Wi. th nasal' !

S ., isc.thar -00171 20pOSSIb|e
th. " adj : fcas*tbct’ibf svcfc@fjt >P%]fym€t3ﬁ =3 aa%%tr’é/ FBFRErath ﬁSlV@ agen.t ........ Y:,
addi ng an outside sheaing force the ., formulation to .,

repa2e a for MmN  HAVRAGIBEI Apare 10T Wiel PR GGt égenésrami g

R : for exanpl el6,000. n-iPa-.S to 5-0:0.00_, nP.s:-, VI-I:Loh can

rnal - .e. -cutside shearing, forxce, thm'lecoeeSYbutetle;r@fsprayadomsrt@drny
and' . .cortnte Lely' pr.e ..7,ent- L, tib., '
to make a comparatively high-viscous preparation (e.g. the

5 viscogity of 10000 mPa-s to 50000 mPa-s)( and the spray
spreadingeangle from the spray container and the spray'
spread can be optionally set‘to meet the desired treatment.
The inventor has found that the spray spreading-angle tends
to become narrow by subjecting the gel formulation to the

10 outside shearing force. The narrowed spray spreading-angle
can be widenea by adding a wviscosity modulating agent, and
thus the spray spreading-angle can be controlled through
the two factors to meet the desired treatment. In addition,
the outside shearing force can make the spray spread (which

15 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 wviscosity modulating agent 1in the invention is

20 preferably selected from a group consisting of sodium
chloride, potassium chloride and calcium chloride. The
controlled viscosity isvgenerally 50 mPa-s to 5000 mPa-s,
preferably 100 mPa-s to 4000 mPa-g, more preferably 500
mPa-s to 3000 mPa-s, and the most preferably 2000 mPa-s to

25 2500 mPa-s.
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fo'rce. so"- . . , ,that the spray, spreading-angle of the "spray

. Cont ai nerr, : ana. the spray spread Can be ,set:- to neettreat"nent."
That is to say; the present- inventors have found that the ._ - a _sive.
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., force. %%Y%é%%t%ed VEBPpAYRBAG atFH %@é@.t skd By BNCOSHr Stléfﬁds to

be iaenting. :this, principle, it'is ¢c .. .., poSsibl; 'to
adj ust thé’%aa]yatlQ%p@%?hﬁl%ﬁg?etééﬁt‘iﬁéﬂpédaﬂént" fOf carboxy Vlnyl
...... -. :1'5 -neet. ,the . pUi5.6.se -withou:t: .
usi ng .--v%@lﬁéft%ﬂo‘ whicrSpgg- ySEleCt“d from . Neutradoneai feasic additsiron, the
spraysprayed froma .. _ s, pray- Contal ner , ends to -De localized at the
Deri pp-e geluble amino acids and is contained in the weight xrange of
1 : 0.5 to 1 : 3 (preferably 1 : 1 to 1 : 2) against
carboxy vinyl polymer. Furthermore, the thickening agent

for cérboxy vinyl polymer iS’prefefably arginine, 1lysine,
and/or ornithine.

10 [0025] And the present invention provides the above-
mentioned sprayable gel-type _ skin/mucosa-adhesive
preparation, wherein the gel formulationAcontains an activé
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 present inventton provides an administration

20 system comprising the above-mentioned sprayable gel-type
~skin/mucosa-adhesive preparation which is put in a spfay
container for a gel formulation (upper-pressure-relief
airless-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
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' e - [0018] s Furthernnre dlthbugh bUt h gel-type
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preparatlon i S.
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N 2 ddg ' PRLEY . aht=> HAReS| ve - epT'opEPtey Gel bass T
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preparat i dRR¥FETERL e PSnt%ﬁ’W@fedl tatha'%my e fou%%ip?%h%l%}’spr%
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., airl essPJE?%%nEpra?;Pventhd?ﬂ ai ﬁép)‘fléiéﬁ Lan, admnlStla‘Fﬁaqklé i 1SSl e to

spray.,..-in a con'stantanCurit, ?and narkedly _
comprising the splayable gel-type’ mucosa-adhesive

5 preparation which is put in a spray container for a gel
formulation (upper-pressure-relief airless-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 ébove—mentioned
administration. system, wherein the viscosity of the gell
formulation is in the range between 50 mPa-s and 5000 mPa-s
(preferably 100 mPa-s and 4000 mPa-s), and the paiticle of
15 the formulatioﬁ sprayed via the spray operation has a
viécosity retention rate of 50 % or more.

The' present invention provides the above-mentioned
administration system, wherein the viscosity of the gel
formulation is adjusted im the range between 50 mPa-s and

20 5000 mPa-s by adding an outside shearing forcé, 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 um and



T, peGally,

i mpove-the-residual rate™... :.at the titre of spraying out

. preparation for naS.a_. .spray using the formul ati on and
t heyst4:, m. can naket possible- o spread- t.he :formulation :to a: v; |ae
ai =. ea, of the turbinate_ .,.. , 110mh33 spraying. it to nasa

. cav. ity setting the body po- S|t|on = . for admnistrati On

(ther .-arlgle O.'..pa'tient's’ head) anne ::,:.-l-., ..... T

spray container...at . the effective angle R "
0- 0191 PractlcaJ g % Lesent i nvention prd- V- |des ......
re era

...... Pey4nfe o0 4T 2Pl 0P e -

skln/ratlcbsa adheS| . reparatlo ..... conprising a ge
Lo ati 1§30 uhi Eﬁecaﬁﬁéﬁ% e%ﬁlvcﬁnqlx%l %%Yh%éutth@aﬁh@g@eme@ﬁtroqeﬁi a gel
-base materi al
...Q@mlnlStrWt%Pn SYS%em]. ya. ple.. '

of-_

--%11

nasm

corhprising-- ;- skln/rft4cosaadhe5|er "ageht: -

./ mMJ' osa-. adheS|ve T, 20, .p4,-:-...t.ii.c.)-b.

Wherem =)0 .adZI)lIrIQ ei e t h@tetmﬂdeed S‘hﬁﬁo@alg is f@r-ce mucoa
aV|t Y.;, -eye, e e e e , ear, -

ora4 2 cavi@gtl@@@llwn/ agagimng; Unsupeuhya mddoﬁétmegappég@wtsklnuhE a

ski n of

' hand,

finger, |egqg, body groin, scal p, the surround of.-anu, or

t he sur oumdsodseuytaflmwb gel ' f&spetaalby, is, adjusmﬂﬁsentthenV@mgaN1
provi des a gel-type -

between 50 mPa-s and 5000 mPa-s, the spray spreading-angle

10

15

20

from the spray container is set in the range between 10°

and 70°, and the spray spread is set in from uniformity

through the periphery in order to meet thée desired

treatment.

[0031] 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

more

than 20 % (preferably not more than 15 %, more

preferably not more than 10 %) when the spray operation has

been comﬁletely impossible through the use, and the rate of

the gel formulation sprayed in the range of the prefixed

amount + 10

is not less than 70 % (preferably not less

o\°

than 80 %) .

[0032] The present invention provideg 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

provides the above-mentioned = administration system for



25muc. -, osa7adhesi ve preparation for nasal 'Spray conprising .-. -

ai ns
S

I'rnucosa--., In addition, the present ‘invention ,provides , nentioned..

preparation,.1. A the2;.ein-thei;skin/nucosa-adhesi veagent - contains 0 1
-( ww) to 2 0 % (.-.-\,'-inyl..--b'2@..1vrrier gel I an unor,

-.contains:. carboxXy . - 'r

.. preparation,,wn.er.e- Skln/IrIue CSZ. - . -adhes-i V.. agent " =- .,.cont

Oto :2: 0.. %,(Wy), carboy . and the Vi scosity . thereC} o

agjggtgdtgy 8;4m9é% [ﬁﬁ'r%lﬂ tgggggf%%iggglioef Ege Sglﬁg cgf&@d@ﬁrnpa

0O 0 nPa.

ditionally - he "present- inventiOn,

A
car boy V|Hv° o?@ﬂ%?l%graﬁﬁﬁPnFﬁEb 2acT S hesPVEHgéiht , 2L P8l F?t&ﬁﬁpng a

Vi scosity nDduIatlng agent and an - outside ' shearing force th viaCOSity
t hereof 18>° &fjUst® to- - -. - Make a conparatively. .. high-viscous

prepar at i

on: ,( vscosit of 100.0.0'nPa s to sa000 MrPa- s) and the .

Sbray

sbreadi ngLEH3] frBﬂ?tHée§6Péy¥&MﬂQ%%ﬁﬂ Prantdepetne. prﬁe mentioggfead

can be opt
.inventor

10

ionally s_- nmeet' the ' desired treatnent. . - -- he
Frminidomidl athasyshens prca Sprieadi ped  angltéat t ‘ehels addition

of an antiseptic agent or a preservative 1is 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-
mentioned administration system wherein a ring for reducing

useless space 1is set 1in a spray container for a gel

- formulation (upper-pressure-relief airless-type spray

15

20

25

container), the body of slidable valve has a tilt angle of

5 - 30° (preferably 15 - 25°), and the ring also has the-

same tilt angle.

BRIEF DESCRIPTION OF DRAWINGS
[0035] Fig.1l shows a spray container for a gel formulation
(upper-pressure-relief airless-type spray container) used
herein. The right half plane of the drawing shows a cross-
se;tional 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

spray container). The right half plane shows a container



_ to becone. narrem1, by‘SUbjectingfornuIation to otitSide shearing:
forte; The narrowed spray spreaai ng-angle - can bei'denedny adding a

, visdosity., noduating agent, ; -and . thus. the -:..81Drfrsbreadi ng,
controlled !'through ".,.... tn two factq;s : -to Neet t he de

ired -treatnment .,.In addit ibn. ..... e , .- the
out si de shearing force can nmake , ne spray spread (mhrch iy ... _S

| ocalized ati - ti-ie' EErlpnery .. by -adj.UStino:,Only vth. .
vi scbsity -nodul atin age C% lie Therefore fro
Vi cupoi nt WA, URPEE K SHEWTHUST BRAEE PSS\ BorBF A1 GMIEORE LR e
desired S ray spread - -The :viSchsity,:-nodul ati=_"agent n-tHe inTenton
is - - - orb EX@@Pect'ec?Of r orft & %‘?o@béf“’lngéod‘ifl}rﬁh cht bfi §eature of
ot: aSsrUnrchIohde and calciumcrlordeThe controlled viStoSity?. is
eneral | v- &ﬁFﬁre§ent Anemteioml ywhbog the teft 4hadfo ndmns| shere. 2 pre f
g y p
erabl -y 50 'nPa7.s, 2500nPa MPac s andthe. nobst- -or= zerably 2000a -'S
0024] I'n . e qfite i ona he preRBentbPregaveatirehiepr ci Wiidéess-type  spray
aDove-nentroned_-orayable -type skin/ nmucosa- adhesive - preparation
6onpra ' sj :dwntetdeyr keni ng aypn:: for,..cab6x- polwhiCh elected from
neutral of basic water4; soluble amno: acids and is contained in the
Wei ght .range, #0355 3 tbo¥3- sofrpr eftateds abthy) apai psesent. preparation.. -,
carbov -1,,inl:, poljner..Furthernore, -thec. hickening..agent:;" .., .,
“for nasal spray i1is inserted in human turbinate (nasal
meatus) in various angles and administered. It is defined
as an angle of 0° that the spray preparetion 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



e _l.:or carboxy yinyl, polynmer is preferal pl 'y arginine,
| ysi ne, - 00,25-.And. the .: preSent,. inVentiOn .prbvideS. . _
above-- ,.., .. ....: "o : A "merit iChed--,spra.aiziIze '
St Pe skln/nucosa adhe5|ve .- .qS-- -l - _
oratlon.,erelngel formul ati on contains: aCtlve C e e
phar maceutical ingredient in an anDunt0?4 - 10..-96-(wmg) in trie gel
fOnmUation. 5.[002 6] . Further, e present invention -provides tne apoye-
or ti ctive —pha u
|ngred |reﬁ% 28%59 QQEX% forw@§£5¥£§% ﬁaé& nt™i [&mgé%élty' . 2P§8s
,admi ni st a ion -ZOSystenanove nentlonea praable ' ",
' ski nt mJcd¥d Atthesi ve. : , . -or . efoaratlon v%lout ia spr. a y" . cont ai ner
""for ael fornulatlon(u eressure
adni ni stration' TtIrect or®'§?"% he g%ra?tﬁgh%éFKerl@ﬁﬁbﬁﬁ?@naFP? " Rount

toPreparatiOn tc

10

20

25

. 2500

sprayed:
the spra

mPa-s) .

Fig.

sprayed
the spra

mPa-s) .

Fig.

observed

2500 mPa-

shearing

Fig.

observed

2500 mPa-

shearing
i

observed

2500 mPa-

shearing

Fig.

observed

ig.

mPa-s

from each spray container, under the condition of

y angle for administration: 65° (viscosity: 2000

9 shows the stability regarding the amount

from each spray container, under the condition of

vy angle for administration: 90° (viscosity: 2000

10 shows the figure of the spray spread that is

in Example 5 wherein the viscosity is adjusted to

s by adding 0 % sodium chloride and an outside

force.

11 shows the figure of the spray spread that is

in Example 6 wherein the viscosity is adjusted to

c
T

s by adding 0.125

sodium chloride and an outside

force.

.12 shows the of the spray spread that is

in Example 7 wherein the viscosity is adjusted to

o
)

s by adding 0.25 sodium chloride and an outside

force.

13 shows the figure of the'spray spread that 1is

in Example 8 wherein the viscosity is adjusted to

o
T

by adding 0.50 sodium chloride, without



an affected .part fcbr, ) . .,treatnent,gel.... base: 'Mterial can

be sprayed at',any. angle.. . ,:Especiaily, ‘the present,' invention
cOripr.is: |r|g spra- yable -'ri -adniniStratiori : System

ucosa- ai dhesi Ve2, .preparation Wiichgis _-Frut in "a spray ; Container
for .a.gel , forrrul ati on. (upper, 7pre.S. U. rerel ,it. f'Spray, ,. container)

, Wherein the preparation can b intranasa_4y ..sprayed,_se sPiay

spreadi ng-angle from- - treparatiOn, in .,a broad" area of nasal cavltv ,
,,[008" T resent - . Kol prowdes' the .abOve. 7. netitione
-r_admt'’ %[t%atl o% éefstlgl:/%eg:ésltof A formulation is in the range
bet wen 50 nPa and 00 (pr f er.abl 1 00, nPa. ', nd 4000
mpa s),,? And%t %parthioévlse the {RETEEC ny %h vE ?’COS%tg of

formulatiaqntir ed % ée . spra tlot . has ?, 0.
S H%p?f ?etent W%]reat @ ﬁBBe t}_/he e \é‘ée Ha¥iple "oy
.inVe.ntiontroVi

adding a prepared nasal dlscharge

BEST MODE FOR CARRYING OUT THE INVENTION
[0036] The gel base matérial 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 éoloring agent, etc. which are conventionally
used in pharmaceuticals.
[0037] The water-soluble polymer compound which is uéed as
15 a skin/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 celliulose,
20 hydroxypropylmethyl cellulose, polyvinyl alcohol
methylcelluleose, 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 viscosity thereof retained or little changed



. 5000 "fri-IPa- s by adding an odtsiae shearing force, and :tile. , -tarti;
C.:Le.ofornulation sprayed via_ spray-opera -io .. has a viscosity
.retention . ma-e: .. The,cresent inVention- |oro.videS _
aboVerri. eritribried aa.ninisrata..g@ system .:wherein fornulation
E6raVed - - . _is in - lje.nean. _particle :size.... range.between 10-z
...p.m-an 100 gm (preferably betwee nl-15 [0030] - The present

i Aivention adm ni stration system wherei n by aading‘an outside

-shearin forc o] |onaII adding_vis dula |ng gent ) t he
V|st5|tyqf qﬁ %: %§¥r?%la??%ﬁ gﬁon"ad ust &§th ﬁbep o i
bet ween 50- , a -spre.adincr-a gle

formuiat]rcewet $Ri Corabtoan talio spbasal 1% FHE SR8 fange

bet ween 3:0 and 70, and the spray '-Spread is set- in fr0|r
Uni f OXTr i ﬂ%/s%& hPﬁth Wi k%%ﬁ’%%eﬁi?ei nhl%lildéﬁlstcé’sﬁééftf t3e dé&i r ke
treat nent [0031] The present invention provides,'the aboe-nentione
adnln|streﬁ@%npr%§%@%nfOéﬁ&ﬂééﬁ@ﬁlf@@ﬁ%ﬁ%ﬂ%ﬂ 3 WPt BATBicAE galze of
formul ation ™' staylng- in the spray -container is not nore ttian
20( 157 ef erkhi 1y10Q; Hiotlpeferehal Pleferb®?y yunot which, fRoeacuisdn L@, 96)
_ been canpletely'.inpbSSible..through the Use', and re ' has , rate o

‘ simultaneously; a gel base material comprising carboxy

vinyi polymer or gellan gum, or a combination of carboxy
vinyl polymer and gellan gum 1is 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 spread can be set to meet £he 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,

[\
Ul

a colleoidal mill-type emulsifying device, a high-pressure



.". the--gel f or mul ati on- sprayed in athQuht, 96 ) range of the prefixed ,

(preferaz y n6t-s-less,, [0032] The present invention :P.roVides the
‘above-ne _lone ., ........... R ,

adM ni Stration:syste..M;:-...Werein thBg=> spray. arigle- of the
.Sbray.":-- .. - .- .0 "7, ., .,,,,, . contai,n..d-, for
-a.-dnr-,, i,is,tratipn. can---b.e..::-_an ,. or all -:..atig-le7:
between.). 0"?, -and',..36 0 In addition, -,ther :present' ,invention

prOV|des:%gR¥§;ﬂFnllon d_.adm ni stration stemf nasal .spr

in evict a ro m §§ O% L FY aéh
Wher ei n t REEpray A hATR0fC Th-2 spray tont af Rer S UoP L L 4REn PSP -&Ei ofi"Can be
set in any O all angle .betwen _45 an 180. .[003§:1: present inventibn
orovi des (HE SEHRRBL &R | B =TV InS] 35HAFRI SERGt | Bn. mEyETERF (YPe

'characterized in that the addition , - of an -antjseptic agent or a
preser at i VEUFS- IR tERE-CS of 2P heS- US4 daddi ¥FVeCe B6VATEdgEGAring
tc.i::?..t.h.e. fornulation: is decreased to 50.-.96 or |ess of the usual

anount | e&@zce. [ 0B3PacTheY pr 8sERMA MMASHRY TV RE s* . P8R B¥BSt hangbewe 0,

.mentioned adm ni strati On- SySt emv¥Wher ei na-, : ri ngfor reducing ;use]ess

spaceset spiTERE rieort e ey - ok e lereanf @rRpaRALNentypPeupper - phéssusesedel i ef
spinning-type emulsifying devices are preferable.

The wviscosity to be adjusted herein is ordinarily 50
mPa+s to 5000  mPa-s, preferably 100 mPa-s to 4000 mPa-s,
more preferably 500 mPa-s to 3000 mwPa-s, and most

10 ?referably 2000 mPa-s to 2500 mPa-s.

And, the spray spreading-angle used herein is defined
as 0° when the gel formulation is sprayed in a straight
line from the spray nozzle; and means an angle spreéding
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 evaluatién of the spray spread was
carried out by visually observing the gel formulation which

20 was sprayed for a board fronl.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 meaﬁs a water-
soluble polymef obtainedﬁ by the polymerization with an

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



airless-type. - spray L. cChta-.l..n.? ry2,,.. t. .1.,,;.7,:i.

body. of '.sl:.i,dable 7.v. alve '-has- atilt.. angle o"... - -,
e et T 3:0 (prelfera.bly..- 7.5) .. and the rlng ‘ral so - has
t he. i e, . o ---'"'same tilt angle .. BRIEF
DESCRIPTICN OF DRAMVNCS y e [ 0, 035] Elg 1 Shows: a Spray.! container
for .a: gel ..fermulation* (upper-pressure rel Less-tpespray container),
. .2-here-in. sectional he ri .orht; half plane of the , drawﬁr'ig

Shows a crol t n e tr 5

rriag-rfi fc %}eq\gl%%al ?ﬁe_]%gﬁ e %%gjﬂ 18 H?&B SS: s %9@8%% VI ew

, Shown Fig: of ray contain for_ 0. formul at i

( upper-presCSU—rghereOnc%n E%##%%s yﬁ@' §ﬁ?d§lgggt§Q%¥m§ﬁ v lPlght
" hal f plan%1 shows a container ,." ai e boq%
-slidabl ek QkﬁRﬁﬁﬁqﬁﬁ%%E%%?%%?nlstE ﬁ} %xanﬁf@ 5350% n t he
draw ng) mhlch is "a feature - - - resentI inVention;:-.wh.lle left

hal f pl an&SHd#k %%%ve%??%%al&ﬁpe@-p&éé%ﬁﬁ%FQQﬂq¥§e P%??V%%@ t?ﬁe aspr ay
, -.cOntainer. Fig 3 shows tr. sone -states, ,that the Present-

pr epér ati @??Lcmorfqﬂni:ﬁirasai?pbi@@@raynﬁ@ FAsEFted'is igpnerally 1uded mhn, &
turbinate: ,(na. Sal ,

' vallety of food etc. " Especially, low acetyl gellan gum

whose trade name is Gelrite’, and so on are preferably used.

The concentration of gellan gum used 1in the present

invention is 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 mﬁcus) against the ion of the formulation is reverse

15 . thus the viscosity thereof gets lowered at first and the

fofmulation 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 i1s adjusted

responding to the viscosity shift 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



vari OQUs::and a niniStere is def:ine .. ,. S an angle of 0.0-. tnat _ spray

preparation. ' _ f--:'" -, .:set 10 . 'vertically.The figure's -si-ifw:7
exanpl e' s admi ni stered in ... .; ---. ,--2.5, 550,,0¢'-.713,5 and 180, - ,
"% --.-- shomsl th stablllty r< gardlnn :-sprayed from each.- spray
-container,- :Unce-r- thel!- Cbndl-tlonof I'm :viscosity: 1000

nPa. ("Spray angle A FISh - Ow. s.. , stabil-it,_ ard inanmoliiit.’'

. -, sprayed from each spray conta|ner - under' the condition of ,
th7.- I Schei t 2600 Spray_ ang a.nifiliS-1-ati D--
SHONG., .1 SgHiT TG "=l et ?P A Bt Rl bk Tetnletlal
s',.c. or2L alne rthe er -Cbrldltlson T, 0O
....... .. whichucag, ne\%Fééé%FFy a%% G lo@é— S5, 2P syt Gnglreboxy
adnini Stration-:-. ...7:... sh6W the Stability

i - r egar di nG-The RREET :and’ the%%%y%ewiséﬁf—éééw FPRYIY EBFt &PAEOXYUNder

t ne conaiton of -
vinyl polymer to thicken the carboxy‘ vinyl polymer and

[92]

includes, for example, an inorganic base such as sodium
hydroxide and potassium hydroxide; and an organic base such

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

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

acid above is geherally'containéd in the weight range of
1 :0.5tol : 3, preferably 1 : 1 to 1 ? é agaiost carboxy
vinyl polymer. The pH of the water-soluble basic material
mentioned above may be adjusted to the desired range by
15 neutralizing the ca;boxy vinyl polymer. The thickening
agent may be used in combination with.two or more of the

ébove materials.
[0041] The "active pharmaceutical ingredient" dissolved in
the gel base material herein means a pharmaceutical agent
20 which is generally adﬁinistered to the area of skin and/or
mucosa, for example, a pharmaceutical agent for topically
treating inflammation, allergy, etc., and a pharmacougioal
‘~ageht which ;is eXpectéd to act on wholé -body thlough
absorbtlon flom mucosa such as percutaneous absorption &nd

25 nasal absorption are exemplified, but are not limited to



he spray ;:angle for admnistration: '4(viscosity 2000.. :rtiPa s).,
Fi g8 shows : thstabilti-e6rardirig; the anmount sprayed frotri each spray

container, - unCTer.- the::. condition of .- -the SPray angle for
adm nistratibn: 65- .- ..nmPa - (Viscosity: 2000 -. 'shows: :theStabilaty-
“regarding; the amount.. - rayed from eal spray contai ner; Under the

condition of -spray 'angle for administration: 909 (viscosity: -200,0 nva
s shOW.figlre' Spray SPrea that observed in Exanple 5 wherein - 2500

.-rnPa s*. by addjng' .Shearing force. Fig. '11 ShoWws, -!the figure of
Lhe - spr 4 Shr ool ERAETITS. BERBRCATY L e S AR PR ChEi BEOSHY | <

adjusted tio-, _ .2500 nPa s by ad' dingl25S odiLitn chloride-_and an
:out si de -1RVenFippewhichriqpn 1begRp{RiRhete¥gtr & Cof toPe 3&SPr L sFidad -
that -; 0-Observ.ed in Exanple 7 wherein he viscbSity is adjusted .tb s:

"or 250, A/ Pa  SBUCOsA.  shHr@lwies . chl diditle nEéxamPég.-s 2 locgdr ce.
_. , Fig . 13 _shows the figure - of the spray spread:- -that is ;
obs. erved.VasocExsar ¥¢Pbe SAalra 2500.as npa- siappnaaddiimg 0. Sniidjarst ed.
Sodi um chl oride, without 5
5 tetrahydrozoline hydrochloride, oxymetazoline hydrochloride,
and tramazoline hydrochloride; a steroid such as
hydrocbrtisone, prednisolone, triamcinolone acetonids,
dexamethasone phosphate, flunisolide, betamethasone
phosphate, sodium beclomethasone dipropionéte , £luticasone
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, isothipendyl hydrochloride, alimemazine
tartrate, chlorpheniramine = maleate, and promethazine

hydrochloride; an anti-allergic agent such as cromolyn
sodium, - tranilast, ketotifen = fumarate, amlexanox,
azelastine hydrochloride, oxatomide, , levocabastine

25 hydrochloride, fexofenadine hydrochloride, epinastine



outs-ide, Snearing tbrce,. 4" -shows theariation in ..the 7.4 Scosity of
Exai npl e Xanple 10 and the , coi nparative. :exanple .toy-. :- adding

) -.preparddilscharge.. . .0, BEST MODE. _ FOR gARRIY.:ING' QOUT THE
INVENTION - .,. ...... muCosaadheSi Vg-,. - agent .. and- - and/ or
al :co.h.07_.(s: ) ... whioh- --- ias“Vvscous propertyThe gel base
NhteriaI;Thlay,,, |nclude;: .-- - antiseptic agent,.res.ervative, an
i sotonic -agent, a pH . -- regulator, a '"coloring. agent . etc '"which are
- cbnventiorjaii_used. in ha%%?ceutca

vrater?stﬂTKiﬂ%F@&ﬁ?%gﬁs us %ﬁ?lne'sklncﬁﬁﬁﬁéﬁlneagengygr%§@1ﬁ5§d§e

polyner.) in . Q - Tores:e.tit-arabio.sé6cl
r opyl encglkifd%ﬂ’tasun%éﬁsﬁe]ﬁ%s'e SRR IR AT i ﬁ%ﬁ@EOCh&QFﬁgﬁyv@ﬁ;ﬂabadX&ﬁt ham

gum, gellan gum gelatin-, hydrox-\,,,etliy '-.. 1-1VctrO, 1, rpropyl
- ozagrel ydrochlorl e, seratrodast, pranlukast hydla

zafirlukast, montelukast sodium, and suplatést tosilate; én
5 antimicrobial agent such as mnadifloxacin, clindamycin
phosphate, levofloxacin, cefcapene pivoxil hydrochloride
hydrate, clarithromyéin, cefditoren pivoxil, vancomycin
hydrochloride, meropenem hydrafe, flomoxef sodium, cefotiam

hexetil hydrochloride, and orbifloxacin; an antiherpesvirus

10 drug such as acyclovir, wvalacyclovir hydrochloride, and
vidarabine; an anti-cytomegalovirus agent such as
ganciclovir, and foscarnet sodium hydrate; an anti-

influenza virus agent such as oseltamivir phosphate, and

zanamivir hydrate; an antifungal agent such as amphotericin

15 - 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,
20 benzethonium chloride, and chlorhexidine gluconate; a local
anesthetic such as lidocaine and dibucaine; an

immunosuppressive agent such as cyclosporine and tacrolimus
“hydrate; an active vitamin Dj drug such as tacalcitol,
calcipotriol} alfacalcidol, calcitriol, and maxacalcitol; a

25 drug for treating alopecia such as minoxidil and carpronium



celluloSe - , - _ -l-alcohol, nethylceILUIose, etclt is possrble to USe,
~" -;... 4 adheSivegent.. -ebare.:. conbinirigor more._ ....... -0
..,..-abOQyette _ntioned |ngred|ents . 'Further in: order -"to 1(- 1)
Nhke T e T m ety e -,’ . the 1. preSeht-_
formul ati on PCESeSS Skln /fraltCEaadhesFVE =:.ne.S.s, .... rnake.,.-t.ne
yi scesity thereat retained o-cid,, ge . , - through th spraylng

operation Make tne preset , fornulation get to a tar eL,..,intranasar -
' Case of Tiasal. ' wi th keeDi ng

t.:
formul ati SHEPr=ed. & aﬁﬁgnﬁ&%w??ﬁ%?l%$z§&lnlﬂ§9ﬁ?lf%$%f%gaﬁle%§HHWﬂrs

enough-, .... siMiltaneously;.: -baser -..friaterial,.. conprising.
‘carb. oxy iTRACTRINARASBr - féﬁantoﬁﬂﬂqﬁ 1- &Fﬁ%%ﬂﬂ&ﬂnatlGﬁcoﬂﬁr%%rboxy
. polyner ._and gellan _aimis. preferabl . used as 'the_ 1. adhesive.
polynr Wﬁ%ﬁ@pﬁkﬂqlﬁﬁglum'.a%ﬂﬁ?%ﬁﬁﬁﬁl Nﬁﬁé@ﬁﬁu %ﬁ#mﬁ%@fﬁﬁmln c& boy
" '. base described in ,-.137- 2 0110.6 9: . ." to-ra_ST gel babe and spray
gel prepar\ax’qagmln ugiznginug hepelpf as cyanocobalamin and mecobalamin; a
5 vitamin XK drug such as phytonadione and menatetrenone% an
antiplasmin such as epsilon-aminbcaproic acid and
tranexamic écid; én antiepileptic drug such as clonazepam,
carbamazepine, and zonisamide; a hypnotic such as triazolam,
brotizolam, =zolpidem tartrate, quazepam, .nitrazepam, and
10 diazepam; an antidepressant such as paroxetine
hydrochloride' hydrate, etizdlam, fluvoxamine maleate,
milnacipran hydrochloride, and imipramine hydrochloride; an
antipsychotiq agent such as olanzapine, ‘risperidone, and
quetiapine fumarate; a drug for treating dementia such as
115 donepezil hydfochloride 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 anaigesic
20 such as morphine, oxycodone, fentanyl, . buprenorphine
hydrochloride, and butorphanol ﬁartrate; a stop smoking aid
such :as nicotine; ~a drug for treating migraine such as
ergotamine taftfate, sumatriptan, zolmiﬁriptan,'eletriptan

hydrobromide, rizatriptan benzoate, naratriptan,

25 frovatriptan, almotriptan, and avitriptan; a vitamin such



whose--:-InVentor.),is- tne sate -lat,-"the,.present -inventor may b
additi Dase material may- - ,(1l)ac3 usting the vscositof the - - - 1
.formul ation by adding.. anr:Cti. side-4s eating --Foi-Ce-carboxy.,
, . vnl pol\rne or ( 2) aaJdst| ng the V|sc03|ty ;of the .
fornulatlon .a ding 4-,

Nr, -: pfc"6 |ty 2. nDdalmz.:ing-a.qhe,Tit-.61/1cfr... an ". . Lol i
ceay e .. —ouI i.,-1le. shearing force
1.-to, carboxy vin I ner- so_that '.-:.:..:.. the spray

spreadlf?%aﬁéﬁﬁoﬁPba}? H@U A RecohpaPRan ard $¢& Steroid hormone
- T -S-r..7?? --aspread vy. can C--be:.
rneet SYHR 2S Legesadbal; _esEyigatr Pregesterone,, and gmetqatagene

g|V|ng t he. shearing,.rorcerein can be _... . tarried out via '.a
Met hod. kr@vme‘b@l ad%*k@ﬁqﬁécatp@ﬁs@ﬁewtielsellcﬁﬂ as, deferoxarfigre exemplate
spi nni ng-type enul sifying derice, , , ; enul . tifving, device-, afrol
enulsifyiﬁgldé@té@pSSQWEﬂa@@dh@ﬁSeWﬁisﬁfygnguaéwime-caddigemQMthhﬁnete!
5 and 1soproterenol hydrochloride; an antiemetic such as
ondansetron hydrochloride, ramosetron hydrochloride,
tropisetroh hydrochloride, _granisetron - hydrochloride,
metoclopramide, domperidone, and mosapride citrate; an

]
A

aﬁticancer agent such as goserelin acetate, bicalutamide,
10 tegafur, paclitaxel, tamoxifen citrate, gemcitabine
hydréchloride; doﬁifluridine, papecitabiné, | imatinib
mesilate, rituximab, gefitinib, trastuzumab, paclitaxel,

and docetaxel hydrate; an antihypertensive agent such as

bandesartan cilexetil, valsartaﬁ, losartan potassium,
15 telmisartan, olmesartan medoxomil, amlodipine besylate
nifedipine,.  benidipine hydrochloride, nicardipine
hydrochloride, nilvadipine, azelnidipine, - ﬁénidipine

hydrochloride, diltiazem hydrochloride, enalapril maleate,

imidapril hydrochloride, temocapril hydrochloride,
20 perindopril erbumine, carvedilol, bisoprolol fumarate,
propranolol 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



,»r... .emulsifying device-, Can b used as .a.',- device giving -.shearing
.. --. Lorce-:..-sijecially,..a .hortio leer a conb-tyoe, ad . an ,
-|ntern1ttently jet- strean}generatlng type 1-i.91-2s1:4: ---

Splnnlng tybe- .enulsifying" deyates., 35 are' preferahile. he Viscosity to

be S, adjusted-herein iS.:ordinaril .. -5 nmPa.- s to"' 5000 nPa s,

preferablyl 100 ., 4000 nPa S, - _ noreeferablY 500 nPa S to 3000 fa a-

,and .,. !'. nost - ,. preferably ,2000: triPa s- to 2500 nPa s And,
the S|bra spreaclln 7an4l e; tlseCI herein': is': -.-defined el’

for’ ° %&%%l?e gn hresfetPTiea | 3t r AP RO kTP - téﬁéﬁh.sﬁﬁay
nozzl e, and ,' Means an angle 'A sbfeadlh& a Lrom ngie , . Hat::: the
geIfornuIaﬁ?%ﬁFer@% @%d¥%?rgﬁlde/,lPrﬁﬁeO§eP@yh§§We§@ néﬁﬁ%‘%ﬁiﬁﬁﬂﬂﬁvm
whi :ch' _indicates. uniformty- .. - -, on -spread of
the gel’ boemidiat i an Spii; b?@@ltYFég“@%aﬁplcél aist magldveioln@ndz perpdside

"spra.: y ed.in Unirbimty: IIIocallzed at , ,. . peri phery .." S

eva|vat|ChYbf 3dmeautonomic agent such as neostlgmlne methylsulfate, a
5 drug for treating angina such as nitroglycerin, isocosorbide
dinitrate, and nicorandil; an antiplatelet agent such as
ticlopidine hydrochloride, cilostazol, sarpogrelate
‘hydrochloride, and:beraprost sodium; an antidiebetic.drug
such as voglibose, acarbcse, glimepifide, nateglinide,
10 metformin hydrochloride, pioglitazone hydrochloride, and
gliclazide; a lipid-lowering drug such ae. pravastatin
sodium, simvastatin, fluvastatin sodium, etorvastatin
calcium hydrate, pitavastatin calcium, rosuvastatin calcium,
-and bezafibrate; an antiarrhythmic  drug such as
15 piléiqaieide hydrochloride, mexiletine hydrochloride, and
disopyramide phosphate; a muscle relaxant such as baclofen,
piracetam, veperisone hydrochloride, and tizanidine
hydrochloride; an antirheumatic drug such as bucillamine,
methotrexate, infliximab, prednisolone farnesylate, and'
20 actaric, additionally an  LHRH (luteinizing  hormone-
releasing hormone) as a peptide/proteineceous drug; a
growth hormone-releasing facter; a somatostatin
derivaative; a posterior pituitary hormone such as
vasopressin ana desmopressin acetate; an oxytocin; a

.25 hirudin derivative; an enkephalin; a LCTH



;Spra.y .:spfead -: ea outvisually obserVing the gel forfriulation. which
20,. was s-orayed for a board fromthe spray nozzie and - _then .,
adh:ered:.,on . the boar " adhesive: polymer' in .:the -present invention
. means a M/ter ol Ubl e -bolvne_r obta,i _ %p by, polynerlzatlona acrylicused
as, a -main ingredient and includes conventional pAyiner, for
exanpl e, ' Car bbpol ., (.146vebn';'TIJSA) etc . Tha.,: concentration'. O
.- CarbOXxy vinyl . polyner . Used . .. -- y=-..=,.---,.., € present
invention js enera : --. - | ari. gut
eren " enow%,s%ﬁﬁ%wc h?FBP@?SOeodglijsvaﬂilve' .é..bladyiml )
tidrQorganism. ''sphin' abnonas elodeai, is generally used in ..a: " The
concentrat?%ﬁﬂ%ﬁtb%¢laﬁfguHPSEﬂEEd |%|ﬁﬂé““ﬁFESeﬁ?erthV§mtangrQW§h
"crenerally. cabQut., :,- 51WwWF5--:"Wie:-.i-1 ..
: :,.- caﬂﬁévwomenyﬁ SIDWtﬁbmﬂﬁﬂonQ=1°%ﬁﬁF#n9 hOﬁ@OF?ana &N&ﬁﬁnl%%ﬂgFUBe
Cl.....,. , _ ........ - si mlat anebusly ' arid - tfornulation
tontalnlnghormom@b an"lnSUIln llkﬁg@éaﬂéﬁtsf%Ctgpra?edalcaﬁ@néﬁnEﬁﬁﬁed with
a:::..n..sal dlscharge - .--: (nasal: mucus ) ;..i , nst se
|V’ty5- . ielat¢@ep=pt1denagmlatnh%kﬂmmgriuret;c peptide, defmasdivearucus)
‘against , theion.....: fornulation is reverse, :
an interferon; an interleukin; an 'erythropoiétin; a

granulocyte colony—stimuléting factor; a mécrbphage colony-
stimulating fadtor; a parathyroid hormone; parathyroid
hormone-releasing hormone; a prolactin; a thyrotropin-

10 releasing hbrmone} an angiotensin; a calcitonin; a Gn-RH
(Gonadotrbpin releasing. hormone)  derivative éuchi as
leuprorelin» aéeﬁate, ‘buserelin acetate, and nafarelin
.acetate; a thrombolytic drug such as tisokinase, alteplase,
monteplase, pamiteplase,,an@ nasaruplase; a vaccine such as

15 influenza HA vaccine, pneumococcal vaccine, and fecombinant
adsorbéd hepatitis B wvaccine. The active pharmaceutical
ingredient‘may be containéd in 0.001 - 10 % {(w/w), but the
content thereof is not limited. And the gel formulation
may contain plural active pharmaceutical ingredients.

20 [0042] When an active medicament insolubie in water is
used, a formulation containing the nedicament may becomé
clquded. However, 'theA active medicament is not
precipitated and hence it 1s no problem to use it via a
normal spray operation. On the contrary/ it is preferable

25 to use a solubilizer in the formulation or to prepare the



| ower ed, at flrst and t fornul ation once Spreadt..wide . area of - nasal -
caity' , and theft the Viscosity is retained,- (|ncreased) to Make it .-=

-t e , 'cL 5. """"us the ,viscosity thereof: ' .1.. S

, stay in a nasal caVityy. which: is -a ideaa , .".. - pCssible-to ion..
.. . total concentration of . carbOXy. _ Vinyl polymer: _.,,. .-.- .,
anci,-.gellan :gumUsed in the ..-present invention is generally

,.. .01:2.96.: (W, ;and - the' ratio of 1:- )oth is adjusted ; respohdlng

to the-viscosit shlft- at_." forMilatio ctiv dlcanent
|9 cOn actet 2= e (i HESHRe (TSt bt haahr e mhgs fsoﬁaﬁﬁi\fﬂ@e

"t hi Ckeni ng agent which: is :used for t hi ckeniri
therrl :.?.W?t%ﬁt?o%“bl“ 5ﬁﬁ?ﬁ&€rEPIVFPtm%ﬁN%QW%Rﬁe’ W?%% an’ active

S and/ ornucosa. i ncludes, - for . exanple b, al SoconStr i ct
.such . nidradeget site (nasal mucosa in case of nasal spray). The
5 water-goluble organic solvent includes a lower alcohol such

as ethanol and 'iéopropanol; a glycol such as propylene
glycol, 1,3-butylene glycol, and polyethylene glycol having
a méleéular weight of 300 - 500. | In addition, the
solubilizer used herein can be selected from a variety of
10 surfactants, dependihg on - the ‘solubility of the active
medicament.
[0043] In addition, it is useful to sﬁspend. an active
medicament by adding an appropriate suspending agent. The

suspending agent includes, for example, a variety of

1=
ul

surfactants such as a sucrose fatty acid ester, polyoxyl 40
'stearate, pplyoxyethylene (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 emulsify
the active medicament itself. The.emulsifying agent used
herein can be selected from a variety of surfactants.b
[0045] The term "mucosa" used herein refers to an

25 epithelial layer originated from ectoderm, covered in
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etrahyd- 4-: ozoline ..hydrochl ori de, oxyneta20|ne hydrochlorlde .

athethas one , phosphate, Sodi utt bet |one_th: asbne dlbrop|Cnatequt|caane

. propi onat e, . . nor net aSoheur oate. ;fluticasone, "fui-bate bUde s oni de _
C|t|eson|de betanetha Sone butyrate pr%p|0|-late © o, .w o= s=.-.. .and-
cI|qu ort0|one VAW 78 1/ .a.tg:;- :ltionste. t0|da|" e
ahtl-lnf Ta-. th??Léibky -d| 2115 -such"';'as aSoir'inne] enana. C.
acid-,. .

ST c“i%én&aaC '?n exa gle Eh F&yProﬁaggl cav&%@onm

’-suprofen pjb EXxarmac énana aci of enac
sodur,indOte:thaC n; .
" napr X&¥&r ,2ap O?ﬁ#Fﬁ%ﬁFt¥ ri¢§uWCIV3ﬁlna’.genl%%}lgﬁrrUlFﬁo 3ot

enalto rofen:,,:. z roxica th :
L amis ) ete .%li?..rg.%?mp eco%&an%weﬁ%oﬁ‘fﬂoﬁ“ e
anantlh|Starr||r-|e ) .tie nas .....

ai pnen. nvaﬂ%ﬁ?é?eﬁﬁ§??ﬁe to a layer covering body surface and the

hyar ochl o2i de, | sot ni Dend Iydrochlo alitemazi ne
5  example thereof includes a layer of hand, finger, leg, body,

groin, scalp, the surrdund 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 as the surround of anus, or
the surround of genitalium.
[0046] The viscbsity defined herein can be measured, for
example, by the viscosity measurement by capillary tube
‘viscometer, the viscosity measurement by rotational
15 viscometer, etc., which are described in Viscosity
Determination in the Japanese Pharmacopoeia (Generéi.féstsr
section) .
The“viscosity of the. gel formulation used herein is
'ganerally 50 m§a-s to 5000 mPé-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 mPa-s.
[0047] 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.



t rtra echlorpheniramn.e r. nal eat.e., and pronet hazi ne-- -.1-1; vdrodhl orid
.- an - anti-allergic agent, ...

Sodium., .rani las t.---etotl..., F.:t.zen-= marate ,. .t r azea,5| ne_
.,,,hydrochlorl-de ;.. bxatOrtik- L. Vo, L. ev- ocabastl- -e c e
e, hydrOchIOfr ide-r,' fexbtetac.ine... ]nydrocnIOrl
ey e hydrochlorlae ir. ebaStlne, tetlrlllnehydrochlorlde, Y
.......... , ..,,pota 1-,-,ii-i-¢ -IpeSi late. ,.."
orIOPatadlne 418|drOcthr|de Ioratadln ; "., azaare
hydr ochl Ori de, En: E]é?aP’z’eﬁFtlnT’?EF&PélUI th@thlscosWdrraﬁteentlon rate -
........ 2. .. "afirlul casft’

- l\/t:5h teI URf a‘e}he ﬁOJTTTbﬂcﬁttllqn PalamlClgl |Spllaty'@§t Wiosi theepagsent spray
B T T, e e , an'tiMtrohia.1l agent-. :
such - - a. neRtFADXAD] hs' p:reﬁerdawts'a@l & or. more,., .. .phosphate, ceftai oeri e
pivoil hydroC. nloricie 'hydrate"' ce-fditO' envancofi I Ycl ncl ari t hromyci n,
-.. . drochbotg] - dehremepengmrthydrat ®1 5é | 0f r thiec bormuQditimn geyftotd-af n -
hexet _| hydrochl oride, and orbiflokacin; an antiherpetvir:us, - drug such
as , acycloviraytd. Vahacyicd oypredwat ochhwshtleon anshrRgesd sugdhsured for
example with a particle size analyzer which uses a laser
light scattering method.
| The méan particle size thersof in the presént
invention is preferably in the range of 10 um to 100 um,
10 - and further preférably in the range of 50 um to 100 pm.
[0049] }The "residual rate" defined herein refers to a rate
of the amount of the gel formulatioﬁ which stays in the
spray container for a gel formulation (upper—pressure-
reiief airless—ﬁype spray container) at the time when the
15 gel-type. mucosé—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 2O %. 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 formuiation that is sprayed
through‘ one-shot of the nasal spray, which i1is fixed

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

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



.ganci Crlovir, !an-J- 0 ta:rnét--: , sOdiurp-.-. hyd.r."ate, - :an .
' :,, :2,-lananr hydrate; an antifungal agent such

at'rahphcit,:eriG" |n , B;fluctnaol e, traconazol e, M caf Ungi - i
soclititn., - .. . pi na=i ne, hydrochloride;' . |anbconazole, -

| ul'i conazole,; - net i cona-Zole r |ydrCY%%I-br|de -- - )
nraz.'i.aftate.,ibutenafirie_ . hydroC r. Iorlde L- - arid anorQ . f
i he hydrochl ori de; an antiseptic -- .. .. ag- ent - sucTh. at
povi done-, i odi ne. crilalltoniUh'.: chlbrlde ..... .-

207. Oent%P%%Bn?E%¥%E¥%FrdEhe Eﬁ@féK?ﬁoﬁW@Pﬁﬁdﬁ§ ﬁ@@naﬁba 16-cal ,
-....:,.. anest heti. such |idOQ ai nei bucai hal - --
iitinmuriosubr..In, 't§lesmﬁee$ﬁfé¢1t igyepticat ciyt Il@smﬂ@ie:r@bfamdtha(cr e nmus
., hydrate.; ai a Live._ vtamm D3 drUg-; .suCh.' as :tacalcitof cal G po
ri ol mxacafefmelation spraygd- fimea:tlimgprafbpedti amsuct as nnoki disl 7and
carproniurr ,chiorne,-a arugfor treating skin; ulceras alumiurt'
chIorthUr@ﬁJWaréanandnmbretpeefenbbmyteooﬁebwlm01e
5 [OOSl] The‘antlseptlc agent defined herein includes, but
are notllimited to, benzalkonium chloride and benzethonium
chloride. The preservative includes, but is not limited to
a paraben such as methylparaben and propylparaben. Herein,
the usual amoun£ of an additive means an additive amount
10 which is permitted,  for example; as the pharmaceutical
approval, which 1s easily guessed with the amount of an
approved pharmaceutical; a structure thereof, etc. by é
skilled person.
[0052] ‘The spray container for a gel formulation (upper-
15 preséufe—relief airless-type spray container) used hérein
includes a container as exemplified in Figure 1 of the
attached drawings.
The.spray container is an airless pump container which
is operated as followé:
20 | rempving the cap of the container; and
depressing the annular flange of  the pump which 1is
attached on the head of the container
to spray from the>spréying outlet the content in the
suction chamber of the pump which was already sucked from

25 "the container inside,'and simultaneously



,.. buClade_sirie .Sbdium alprostadl al'fa."'dex . and traferMn,; .: such
aST-: tyanc306‘ba-l anml nand. rrtobal'arnin-.; - vitamn k: drug- such as

i Dhyt onaci rdne .: ari d nenat et renone ; an . - anti pl asm nsuch
- _"epSilonla: M nbcal 5rbi caci d "' _.trane)::amct. . - tieplepticdrUg
such a . clonaZepam .. . , - .car baMat4éLpi ne; . - and-, Eoni saM de, a hpnotic
such as triaZoAm .. " -broti -zoI am 2ol pide.Mtart rat e, _quazepam
nit-razeloafrL; arid- , d-iazeDam an. .antidepressantsuch-1047c0OXe tine '
| T'ydrci chlOr i de hya.rate_ ,fl UJVoxam ne -maleate , -_MInaG pran ‘

- hydr ochl bri de EAdSL1ER pREnPPRY I¥dCE HiaPidevaliie. peychsiprsing with _
a4er|t ,.. such -as ..:olanz-apn_ner; sperldonean ... de hl o di
hydr ochl orfe §PESFPtion aym vacatinde. h@o-co}fmn%rulgsldeforwheleln, ',

. . .- -.- treatngPar".tn.sp, di.7sat.,=- 7:.01-1ibl.
dlsease - the c;ycgpf¢¥ﬁmc¢b@ghthgebody OL slldabhQ valve is preparod

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

T 10 nasai spray (JP-A-2003-212262). However, 1t has been
desired to reduce useless space which does not contribute

to the spray operation to a maximum extént, and to make it
possible to smoothly replace air in the suction chamber
w;th‘a formulation when charging the suction chamber, as a

15 (upper-pressure-relief airléés—type) Hspray 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 gei—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 +valve which is



..... apergoline , - Der g6] i de.; : :mesilate |, -

|oro|\/DCr|pt .irie the' Silate.:, - ,- --- - athat.tadirie: hvtrochioride
,aticL -drQ: |dbba; af or . treatlng..._. - 17,7e sdcri as edararone, an
" anal gesic - - suchs norphine, - oxVc.odone, bubrenorphine  hyrochloride ,
and bUtorb: nahol tartrate, .,a stop -snickingad ...., . '"---.; .. sucii--.
. as: - -1-ii._,cptine..7-,. drug !---:eatin.g-r--,, m,=,...:".such:./..: as
o, ... ergbtamn_. La _raté& surnatr‘iptan - '
zolmt-ri ta ‘etri tari.: . .. ... .,
--hYdrabrpCS’ﬁ aersf‘élt 4E‘T$Bt T&BenzoMEUID  fReatFIRFRAements, the |
.. ro-vatriiptan , -... aimQXriptan,, and aV-i-,r_rib at; ., ., as
C*i anocobal AR R ORhdNABE oA khat 1iexsr Meg e tor ABAGLY Temoveucl as
eStradi ol estriol rogesterone, and testosterone, . .. a netal

det oxi fi cadi®n in a§ saehaagedef @ﬂ@xafnlﬁéhﬁ'ésywl &legst comgrietely
antitUssiv'e/a.ntituSsive drug such as codei ne pho.sphate
andi i sbrotesemél. the WedbCreldld- by .setanti@rai etling suaning. tas same
ondanset rbnydrochl Oride -" ,tropi Setron - hydrochloride " ra.rnosetron.
hydroghl ortdlt anglegrta. rdlmsett onbydi echlorifde, 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 very little at the time of
spraying out. Furthermore, the spray container for a gel
10 " formulation (upper-pressure-relief airless-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 spraying amount as an ordinary
pharmaceutical. When the certain tilt angle of the body of
15 .slidable wvalve 1s small, there can rstain an airspace in

the shoulder part of the body of the container; while when

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

‘part of the slidable valve; both are incbnvenient. The
angle is preférably é - 30°; more preferably 15 - 25°.

20 [0054] In addition, the spray container Afor a gel
formulation (upper-pressure-relief airless-type spray

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

25 microorganism-contamination from external air. Therefore,



'netOC'Iopranide doNberldpneand nosaori de C|trate ._. a -'-anticancer
-agent such as |' goseY,el:in'acetate : blcaldtan17de s T e ey =
. ) ‘ ] ) f:--
L . o .y.... 101-.tega.fur,

paolita:xel :tarrioxif en .. C|trate érenCLEab |ne ey e ey
-Y-drochloride do..-ifluri.dine,; -... nmes_|ate, ~
rituxitna.loefft-in"tr,ast.u.umab, _ .. imtinib, , ,baclita)e ' and
doc, -tax 1 hg rate, an antihyp,eftre.h.s ge agent .. such .a
ca. nd, = sé??% SQLFEaFPRARIBEE- ﬁénﬁxﬁ?ﬁ%lﬁﬁ? ul &dministration system

teln1sartan C]ne sartan neaoxonil, am odl p3_ne besylaue ". hydrochl ori
_ man-i afgr .nasal %Wa%pﬁwm th?lvéél’“@aﬂ@f Ofi jsaéetymandr jgroduction
, hydr . ochlorld yo - ,efi-tOCapr; . hydrochl ori de;
....... ..cost Wﬁ#ﬁﬁmmt—rbﬁM ﬁ@tu @ag\}ém’aﬁolto leﬁﬁso?pnol @xcesswe
r-_ UNhrate-
antlseptic 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 gdministration (the angle of

10 patient's head) and spray angle of the spray container for
administration can be varied as shown in Figure 3 of.the
attaéhed drawings. That 1s to say, the present preparation
can be sprayed in any angles: i.e., around 0° which is an
availablé angle 1in a conventional nasal spray, 45§' - 90°

15 which is 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
formulation can be dispersed and adhered on the tip of ths
turbinate  at first. And then, ‘the formulation
captured/adhered.in the.turbiﬁate 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.



-- 2proptanolol' hydrochlOide.' tendal; ; - ..arug for ., ..--anda-

,..,. treating ! avsurla Stith" as . -Eanslabsin hvnrOChlori-de. and .,
. o_.-- - .31, naft..- -opi'df. an ..ntlul.cer.(f.i,-2:-ti.g.---, .,
suChas - ,ca.netidine,, - . , e eeiafy seete o, foaniteo, :

i i-vdrCchl oridefanotidine, , and', . bo- ---ddbut a: t hi ne
hydochloid; .orOnChdi | ator _.SUch as. .". lenoterol --hydrobroM de.,

;i pratropium: brom de, and oxitropiun}"' bronide an antl-obe3|ty agent : ,
Such as mazind and: ti %f - %F aUtonorrllg agent
s-such as neos?%%n1ne |%et%' 6. uF?a?e be t8°3n1|5h?oin3%a??ﬁ§téﬁ§1n OEuch
as n|trogl%$er| . _1.5o0Sor bi’ dinitrate, arid- .nicorandil; .oari.
antibl a R STrathm AN "§&ﬁ1Spra® angle of spray contdiner for
- T t|O i di ne. -hydrochlorlde C|IoStazb| Sarngre Iate

admlnlstl tion may be set in any’ angle of 0° 180¢°,
preferably 45° - 180°, further preferably 65° - 180°, most
5 pteferably 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 body position may be selected from étanding position,
sitting position, 1lying position on one's back, 1lying
10 position on one's side, etc., i.e. any' position is
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 of 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 _yiscosity were
prepéred with some ingredients mentioned below, without any
active pharmaceu?ical ingredient, and subjected to the

25 following physicochemical tests.



hydrochlorlde d beratlrbSt - S CdiUirc an ...anti.diabetic.,"..". drug
..... e. e such ‘.a ,,ngllbose acabbse;
2 glltheI0|r|de BT nategllnlde- e L 10. me
f brrnin-. .rd'r.(2. thlQoli... th hgaz brle- hydrochlorlde and
e e gliclazide; a I|p|dlomer|ng drug , suchs pravastatin
'Sodlunlslnvasta tinfluvastatin' - .sodi Umtof-vasta,...1 --- .. dalcitt,
hydrate.,::- pi-taVa.atat, rQsu- Vast ati n. pi | si cai nide..-hYO roChiciride

. “rnexl | etine Rydr qghl orfcglgj[ @%dl égg)ﬁrﬁﬁlglsde . am)&?eppjh dnoc‘.n- a rﬁl uSol e

,relth;.ant. SUCh. as: . pirace | ori

ff' et hOt r\/’q.SC%%Il%%/ Wa.s m&asure’d at 2"(3°C Nk cé]:'glg'%%%fglf?‘%f n%g@?af and'

.-L.,-i-I-neum such as . .--"pre ° a r
"Z-, . I h tide/ prose i naceods- drug;
?.” C o Ee TR cay - %h”?ng#e ef%lafgvﬁ@?h%%rwag%%%%tar?Pared

"oy adding 'th'e’ 's’ame amount of sodium chloride as a viscosity
5 modulating agent to each formulation without using any
shearing force, which have v’is'cosities of 1000, 2000 and
3000 mPa-s, .respectively. (The viscosities of Example 1 -
3 v(zhich arve 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 is 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-é. ‘(Tﬁe 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 ,viédééities‘vof

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-s.)

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



decrivaative i-

Lt - ,D6..,.;...-a02-.- --Di _t_U starhorMone.
si.E.-i,has ....,.... .," sonres sin arad de_stitQprestln;
acetate,,c);:yr.oGCn. " 25hr udnder| Vative; ,enkephai ? i Vat i-viefi:.-
an- gl UcagOn. - derivative.,; hornone, a growth nornone-releasing , ,.."
hor none, a.-luteinlzing. . .- hornoae, anfactor, a,calcitonin : gene-
--related peptide; an -atria]: natriaretic peptide derlvatlve, -
... Q-ranul octeM..-crol hag-P. col ony- _ .pa.ratl:ayroid,:ihorndne;
Parathyr0| d t4YrQ1I-5n| n-_ 7 :-"- (CGori adot-rOp| n
:rel easi ﬁg‘ﬁéﬁﬁﬁﬁe)wﬁzhﬂqtl lafiging' sodiumijijchdoride. asa® . viscosity'''’
.ha _..: use-------- -relace,. ;-:,.an . ' r-a: -....... -F.al-:e- 11
. eﬁ‘@ﬁ@léFFnﬁ agen%l@é‘t #4000 mPa- Steit— tronbol ytc drug sucn as ‘
ti sdkl nase. ral teb-1 ase;
wy comparatlve 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 was 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-s 3600 mPa-s
Quantity (% (w/w)) »
-Ingredients Example |Example |Example |Example |Example |[Comparative
. 4 5 6 7 8 Example
_|carboxy  wvimyl | , .. 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 viscosity: adjusting
the viscosity to 2500 mPa-s by
using shearing force, i.e., by
Detected rotating the formulgtlon a; 1;,000 2500 2500 -
viscosit rpm under cooling in an | oroa.s mPa - s
* ey intermittently-jet-stream- “
generating-type high-speed
spinning-type emulsifying device
(Type: CLM-0.8S). '

The containers used for the tests are the following



‘".Nbriteplase;;ifpaniteplase, andnasaruplaée ' Vacci ne such a i-nflUenta:: HA

vaccineianeUriIbchcaIvaCbinet and reconbinant ,..... ,'. 0.,,,,,.110
. "he.-". |ng .-edient may be-in-, ::00- ,.,-..-.. COn::en
thereofnot lirn. . ...-_,L:OnmMUat,.ion.- .. -- e "
T - ,..:-.' nay contain - pli.1,-al: 2t|ye Phar Maceut i ca
|ng|ecI|en L S --...- to use a, S—bIU|a ilizer -..
t.ne formulation or tc5: pl_Jeafte '-c- - formulation with tne active
nedlcanent that i's qtssolvea | S ocan wat er - %glubl organic solvent in
adVande, , , SP¥WWen Ot A Akt | VSR €30 spray & 148 di Thmetit $otubl e
in a fornulatlonbe nore absorbed . .. -l.-.a. target site (nasa
i nUcosa i PR2%8C1°%F nasal - , -' Spray) Th wat er - sol ubl e -organi ¢ sol vent
_:includes . a | ower al cohal such .. ethanol ‘and i sopropanol, a glycol
such - _pr. Opy|gﬁ§ta1ner of the present invention: a spray container
egcoI ., 3 :EbUtY.fene.. glycol,. and poly-ethylene

-.glyebl’ _tavi Bg. 9el nﬁpé@ullamomveiwer presoora-raddefi Giirigms-type

sol ubi l'i zer used .'herein can be selected froma' varie.ty- of - -

: sur¥ act aspdependinhginonsol (S0 iy, safrarebleacrive, chisdetaiamemint::. 5
-[0043] -.-In-_-additibn:isuseful' . ., -Suspend . an :active .. :........
y......,..90: neo.icanment by adding an abproPria..t.e. suspending agen;t,

Control container - (1): a spray container of a
commercial preparation which has a double structure,
wherein the inside structure is 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 épray 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'frequency'

_About.S.O g of each formulation of Example 1 - Example
8 was exactly weighed and put inﬁo the three kinds of_spray
containers: container of‘the invention, contrcl container
20 (1) and control container (2) which were weighed in the
vacant state beforehénd. 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



I sufspendingvagent includes, , '"for - exanple, .- . Variety of
..... L , ..surfactants

such as a sucrose fatty acid ester, ,-,poi-Yo.y.1- .4. R
S o.......- -eara. ..,,polyoxye tQ%Iene- (6 0.),-. nydrog.enated ,
caStor C et noIbey e thylen e. -:.. olysbra: tle ' 804 -c-
rlyCerynonottearate, ... ."..... ,..,- - scbrbitan noribstearate; arid'
' Soi -bitan mbn. oPal m t at e. ) ,[ 00 44] - F: Unt her; 'to-[e mate: _ai vy
adding an app, optiat sizying :agent en to d..an
‘active ne dﬁL %b %?&ﬁ%gﬁklonto emu ?ﬁeo%&n dF ﬁ%%%%%ﬁ1ﬁ
emul .sifyin aaent u ‘- erein--, si %1
vari et ysurf&ctants S ous tf[eo% ultThélst]é?an ‘G %&fg’tzf‘l'ne%séﬂf the
he:einrefers to a eplthellal ce- 'f and as_an exanple :reof , :nasal
cavity _- ln%%ﬁ“l%ﬁalan%éQ??§° Fe%?%%f VéépﬁatheséﬁPFétGUﬁPntalffﬁﬁéthra
anus", , 'etc . -are exernolifiedAriaskin" used -

In addition, as a dlstrlbutlon (%) 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 gumulative amount of the
- 10 formulation sprayed in the range of-the'prefixed amount
(100 mg) + 10 %, per the total amount of the fOrmulafion,
and
"formulation (%) sprayed outside 100 + 10 mg" which
denoteé the rate of the formulation sprayed outside the
15 range
weré calculated_ﬁsing the following férmulas. The résultsA
~are also shown in Tables 1 and 2.
Remains iﬁ» the .cqntainer. (%) = Remains in the
container (g) / Initial £fill amount (g) X 100
20 Formulation (%) sprayed within 100 =+ iO mg = The
cumulative amount (g) of the formulation sprayed in the
range of 100 + 10 mg / Initial £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



herein refers to a | ayer covering,: body surface, and -L. -,.. -
ex.:arri-Aa-etheiteof includes ae,:layer- O hand, ' finger,/ . body,
groin, Scalp, the ,- surround of anus, tne Surround of -.. , The term
""skin/Miutbsa ". 'used. -- ., herein neans-,, "skin'-and/br whith- is
used in order to. ., . cover a target#Site tflat has both .skin and nucosa,
's-uch.,!as the SUrroUnd::,of ariUlS,.: , ....- , --the surroundgenitaii UM
- . , r tvisConete, : _ , ....- viscosity |. neasurenmentiyi-otatiorial
v s -y ,-".":. 1b5visconeter,etc . ,whi:-..thare,e -.stribe. .din
Vi Scosity .: Furthermore,ofRE| REBIBANCY L the Fapanesel Hhazerkbpsei a (Cel
e: Tests , Section). ? viscositythefornulation uSed:. herein is generally 50
trtPa. ; -SRFAGESGE0 thearagge: pletPabl ¥0: BFebSnPac¥n tBhereimo0 nPa s, nore
praly- 5893 0O (YO'1.,iritp.a:-.- nost preferably .2000 . nPa, 2500 nPa! -s. .

[0047.1-1993%. e term :'''.viscosity retention rate" defined herein,"
refers-, fgbithescpsdt yr &u i€ v ity MU Adainer of the invention
' ' Distribution (%) of the
¢ g o formulation put in the 0 o
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Example 1 11000 7.2 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 Example 4 | 2500 7.1 87.9 5.0 44
8 Example 5| 2500 7.2 87.7 5.1 44
g Example 6 | 2500 | 7.2 87.8 5.0 45
4 Example 7 [ 2500 | 7.2 87.6 5.2 44
k=
- Example 8 | 2500 7.1 87.9 5.0 45 -
0
5 . Example 2 | 2000 - -~ - -
250 :
“5 Example 7 | 2500 7.1 87.8 5.1 45 -
M : Example 2 | 2000 | 7.1 87.7 5.2 44
g 450°
! Example 7 | 2500 7.2 87.6 ¢ 5.2 44
40
g Example 2 | 2000 7.1 87.4 5.5 44
65°
&)
: Example 7 | 2500 | 7.1 87.7 15.2 45
Example 2 | 2000 7.1 .87.8 15.1 44
S0°
Example 7 | 2500 7.2 87.5 5.3 . 44
Example 2 {2000 7.1 87.7 5.2 44
180° ‘
Example 7 | 2500 7.2 87.8 5.0 45




particle that., 'nas jUst _teen :soi-ayed“: agai nst that- of the

ore-sprayed -gel fornulation. _ .. , Spr:ay ' bP er"at. i on =, the
prefixed amount -is 100-- m '. i- n the present invention; it is;
:7-prefei 7al 6,1e.," -, . at ';,- o-nlat fon sprayed in the prefixed
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nore The anti S:eptic..";.gent. defined herein ncludes, but are not
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Example
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- 2
E 1 :
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a
- Exampl
! PLE | 2500 26.2 62.1 11.7 32
£ 0o 4
o] Exampl
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—
o Example
& Gxa 13 2500 27.3 60.0 12.7 30
=
o BEx 1
S S ATREE | 2500 '28.4 | s8.4 13.2 30
Exampl '
8X TPLE 4 2500 28.0 59.7 12.3 30
Example - »
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E
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~ 2 ; .
Example )
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. E
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0 E 1
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Ex '
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[0059] When using the present system using the container
of the present invention, the distribution rate (%) of thé

5 formulation put in the container after spraying out.could



,- .attached 'drawtngs ... , "The.' Spray tOnt:ainer is an airless-punp

-container' Whi c s- operated - . renoving the cap.' 7 i.container; and
ey e , cee..i,......_de.tiressiffg--:ti-le; annu
-1. ncre punp r mhrch ...:..-51...._....;.. ,,.. ..,-. attached
on the nea. of- L. . ne. contarner ..... ... .. spray. from '
-r.the ..-spray.ing -..aut.1.. _ content . -i'" -.' the.... .".

........ - suction.:.:.charriberof _---Putrtp. "Wiith' . N?,-
already ucke _, ,frbmL : 5t he contalner e, and
L2 2R, Sk g M o v e e .lsnghlﬁl'éq
container -i nsi de, mherern to slrde the | body ir.:') siidable :.val Ve.
reIa|4ngVV%%?Go%%e i.e..1t 1s almost ConSt%%% EFFEBHFeP@hE@ 8£ feR& SSody

, slidabl"e: valve is prepared . So that the annul ar outer surfac of
the b-5,, d§¥ : theatV¥I¢@yate. ox _thee' spray éélﬁtlﬁai@lfgadmléléﬁfaﬂaﬁépn ,
-i nner - surface [ 0O0O5] A spray . container :having the above-nentioned : '

-, : The results showed that the remains amount in the container

5 were low (about 7.1 %), and the formulation amount sprayed

o°

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 wviscosity as
shown in the following Table 2, i.e., the remains amount in
10 the containers increased and the formplation 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 cof the spray angle for administration and the
15 kind of the preparations, and the re—constituted results
| are shown in Table 3_—aTable 8.
[0060] The resﬁits 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
preeent system using the container of the invention is very
useful. In addition, Figﬁre 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



; mechani sm has , been already published as an airless punmi. -. .cOntaiher
., provide at it:, .,does not-nettiot the use for .- _ 0---tasal"

.spray.,.,kbmever, it has Deen desired to reduce' useless space Wich does:
not ,contribu-,=-c to, the spray" operatlon to a:.maxi numextent, and to
mai e possible. to snoothly replace a2 in th suctlon. chanber., wth .a
formul ati on whet' tharging:..the sudzidn. c¢'haMier, , as a- ' . '

~thettype..: formulation-.-tne Present 'invention" . Especially; -.was
antici pat eq:at h%t th reessél dual amunt h nt aner at the t| me that

tne non-F1iHd*Ygel - , F6ARiTat o1 oﬁ‘ Otwnetbﬁrt PYSRAEHt i BtStSas-
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Table 4: Distribution wrate (%) of the formulation after
spraying out which has viscosity (2000 mPa-s) in each spray

. container

N Distribution (%) of the
8 o g » ‘formulation  put in - the| 2 8§
3* o o kel ff container after spraying out _g fj g
o - D " ow o o o o o @4 o
ot o N e w - By 0 E 0 £ 32
& S o = o Q - AT S g
o o . 3 U A 0 = Lo o & 0T o +
8 a = w E 2o T T © Dyert v
s 5 8 g _ = Fow s — © 0 2 >™e
o © = O = g B JunH = VIR §ﬂo
0 ~ 5 fxy = o £ 2 [R e Tin] -t
8 o g 0O aw o Swoo O o

« x U 0 = 0 o U oo

Container Example

of = the ) P 2000 7.2 '87.6 5.2 44

invention

Control Example

container | 0° ) P 2000 27.7 61.0 11.3 31

(1)

Control Examole :

container ; i3 2000 32.8 47.2 20.0 24

(2)




, body:;

. Cp, ut:

contalner) Which is used 4
t he
Flguresand 2 can ,

. aMount
.certain t||tn--t h. e.

Sal i dt hTabl@ -oval mslt&l%ﬁ@|lbn1 , rhher e vsPahof\r €@ n fomﬂrétl%rf S8R er

_spraywied! def " wRarh ﬁbsh©1%@¥9&tylQ3£%%n[ahﬁ§fswﬂ&h @h@ﬂ s
is blg EBRESL LN Tetain an airsi 3ace; ;

spraylng
. L.

O s
: Thus,

id.able valve 2 and the_

, the: -breSent
| -
above

2
'as-

% .
.- N

the.'
propertles as 11
-.-53

. body. ,

Crd;hary
O--

:ring at tne time of sprayi ng
inventors have fQund-a System Wi th,
.ioresent,

i nvention ,and, has -.,.
,IshGQn--, :in.-. |
.-oroVide-,.precise $

phartheiatitaI'

I n--the aomer-

S
angle.,
(1..tot

, hot : -

1 dabl

1
7
ContaineK t

[
-ef erab. ly=s
--ngEQS F &=l -
st em

Y
55

I -VE’S;

6|I%f

Jlngéext

visco

administ¥x
O
-~
Formul

Spray an

a -
-[ G
alalesf
erga&l

8
E

'DylstzrﬂlBuQiBﬁe”' &)
fogm&ia41&n

>copt¢iﬁpesqﬁtal sprayiigedit

.af”cthe
3"pu$jC ant

- ien®f

—_

akr

Remains i
the
container-

I

g
o5
)
7

Formulati

10

sprayed
+

within

100

g C=kDr oboe

10 m

sprayed
outside
+

Formulati

100

i
h
r

<

Count of’EH@ts :
sprayed witdpin -

IR

100

L iS

Container
of the
invention

Example

3 3600

Control
container
(1)

[o2]
~J

~3

.0

44

Example
3

0e 3600

Control
container

S(2)

31.

54.

14.

28

Example

3 3600

38.

39.

22.

20

[0061]

the formulation put in the container after

In addition,

the results of the distribution

(%)

of

'spraying out,

wherein Example 2 or Example 7 is selected as a content of

the preparation,

are

administration and each spray container.

claSsified on the basis

of

are summarized in Table 6

each

spray

angle

- Table 11 which

for

The results have

- shown that the present. system using the container of the

10

show

15

invention has a low residual rate and enable a very stable

spray in any spray angle.

graphed on the basis of the results in Table 6

administration and the

amount

graphs

" the

relation

comparing between

gshow that it

In addition,

between

stability

is only the

each

the

spray

Figure 7

spray

regarding the

container.

angle

Figure 9

Table 8

for

sprayed
These

system of the present

in -
p&ayangle
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-. -spray container is -'a very useful adm ni stration system r tasal spray

~fromthe viewioint of safe . and productlon ' cost because , o
| " antisepti Tc.,acren not reql.3.1,red%o use any excessive ." -
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Table 7: Disgtribution rate (%) of the ' formulation after
spraying out which has viscosity (2000 mPa-s) and spray angle
(65°) in each spray container
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Container Examol
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invention

Control - 1
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(1)

Control Examol

container o TP 2000 81.4 0.0 18.6 0
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Table 9: Distribution rate (%) of the formulation after

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

(45°) in each spray container .
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Table 11: Distribution raté (%) of the formulation after

spraying out which has viscosity

(2500 mPa-s)

and spray angle

(90°) in each sgpray container
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Container Examole

of the ; P 2500 7.1 87.8 5.1 45

invention

Control Example
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Control Example

container . P 2500 84.5 0.0 15.5 0
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[0062]

Comparison of mean particle size

| yi ng

aai | abl e-. . The preb&ration;for nasal spray of the
I nvention can be...... used in any TSpr aryl; antle:for admnistration. -"

- XAMPLE - - 0.0.56] - liereinarter, .the = invention is ill-dstrated.
based Oli.. .-- y- exanples and experinments, . but .- are
nlinmted . thereto S .__ exanples. Sonme - preparatiOns of -.'the
present Tabﬂgeﬂh'0”DY@££Dbutﬂ§£e:£ate--(°) L of - the‘jformJlégyékatggt“”th an



-.. '-prepared with some ,ingredierits -meritior,i.ed:

-peD. :OWN:; Wthout , active_ pharmaceuti cal |ngredientand subj ect ed
tb- _the now, ng physicochenmica " Dvadding the same is-'anount of : Sodi um
cnlorideas a viscosity . .: noulatng; agent to each fOrnulation.-',,, WthQCut
using a , shearing force, whic'n ..hase viscosities"::of.;1000, .2.000:-
and - .. inPa-s.:,. respectively.e' :k-iistQh'ities ==0Of- Exanple - . 3
L-which are prepared '3.,;.rithbt]..t aaaing

~sodium-,':'ghloride..-as.... V|sc05|ty nDduIatlng agent are - 31000-
i npa.. , 35000 EaPh- mean P&%?iC1EX&ﬁDkES@§ ghe @gedréypre skin/mucosa-
crels--tornulatlons -mhlch a. . tared. . .. -. Wth a shearing
force. ToEE%@ﬁgwéspraP&nmilons|Qifuheh@mesenb invent;qn and, othadded i um
chloride as sGd' - . ,viscosity Mdulating age, ._... wi'. a shearing-
forcera.-96¥Z§WPGV'SﬂiﬁﬁvmucaﬂﬁradEﬁSﬁWﬁpl.R%ﬁparatnqns .which' wiwetrkout .
usi ng any .shearinct .:force .230607', rtiPa sThe..,.-v- iscos'ityz" .6.f
EXaNpIe-SR¥aMﬂ$twa&i@ﬁa%wﬁﬁ%nyith asheeartiing of ostee, analyadr wheéickcosites

= Exanple' . :' and Exanpl ewhi ch

| 151 Tuses azlaSWxilshér cﬁcatt\mrtlnsumethod @nd 3ashagzed (Table

T Tr T T, |l o sodiumec. _
hrlde a§iﬂ-.: .The cgntainers. nsad. m@rslnvanmulsklnghagsnme a@daany .

container for a gel formulatlon (upper- pressure rellef

airless-type spray container).

It has been found that the sprayed gel-type skin/mucosa-
10 adhesive preparation of the present invention has a small

particle size, especially an ideal particle size (SO'— 100

um) as a drug preparation for 1ntranasal admlnlstratlon,

though it is highly viscous.

Table 12: Comparison of mean particle gize of each
formulation ‘ .

" |Formulation Viscosity sprsfyragonatéagil:erOffor Mean »particle

(mPa-s) o A size (um)
.administration

Example 1 1000 oe ' - 74.8
Example 2 © 2000 ov° 75.3
Example 3 3600 0° 87.5
Example 4 2500 0° 71,1
Example 5 2500 0° 233.4

|Example 6 2500 . 0° 69.8
Example 7 2500 ge° ' 66.6
Example 8 2500 0° 77.3
Comparative example 2500 0° 77.5
hydroxypropyl cellulose 1000 0° 294 .1
hydroxyprqpyl cellulose 2000 o° 531.6
carmellose sodium 400 0° 88.4
carmellose sodium 1000 0° 192.5
carmellose sodium 2000 0° ' 254.9-

15



e et et e = -Shearing force-s. are
-rall....34b:0.0.:tri Pa-- s3'

1 ooctore o -t == ) -Exanple -8
is--:",-"1." formul ation - having :-the same ..-conpotatioft.-, .. xanp
J_ eWerein '.the.-\,.--istosits,."is....@adjusted to ..5.0.0,.. ....-s..

prepared without .". adding sodiumchloride _a _ . nodul ating,
agent . 34000 -, conparative ' exanple as a COntrol.: fornulation o
Exanpl eS- -1Xias, :,:prepared w thout using any'viscosity , nodul ating
agent: or ﬁ?% gﬁtside shearing orce', wherein the_ , ', , The containers
used:: for 2 tests are the ,following: 4 -ay container .'whic can -

Qnt al ner

:igagyngg%%mgg?, nn[n'one i‘ oafraglgp o pr§§th |n%%g¥£¥ydnspray
airless-,type " - "spray container) (120anmount g) _"- Control Contai ner
.spray cont ai nefaChf ViSeQsorhter €fal tIpE e at i 160 WRCR/ TRSERSGHISE BT ur e,
-.  :wherein thinside structure-js in a nortal- f 10 , characterized "ibYs.
t he renai PAPIRDLRPN| afhethe pregmibi AV UUOThabged ampeht gel-type

B | Hgle
a—0e D111 a aln [ a1y

5 skin/mucosa-adhesive preparation at the time before/after
spraying was measured and the variation due to spraying was
.compared each éther (Table 13). The containérs used herein
were all.the same spray container fbr a gel formulation
(upper-pressure-relief airless-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 preparediby adding a shearing
force to adjust the viscosity, there was no variation of

15 the viscosity at the time before/after sp;aying, and it was

a very high'viscosity retention rate.



, ? Control Containerconventional spray container ng-punp, 'charged
a.rnount : [-0057. 5Tests for .remaining anount in the 'container,'annunt
sPraye : Wi t.hln;:the. .prefixed srange, - and Spr'ay::f requerity 1
_ . kbol at 5. Oeach fornulatlon of Exanpl e- 1Exanpl e

- —8 was exactly melghed and 'put idPo the three k:inds of spray _ ...,-

cortaners: '.container of tne invent io', cort2ol coritainer,
0(1) and control contai ner (2) which were We.ig,he d in :. vacant state
i Def orehandThe' containers Wre .tilted a the .- " angle between .0 - 180 P

shovmin Tables | and 2The spray . _
anount 9Ly eyery. oagmaeaseﬁ b@emssa%@e - 0P8 AR @ﬁruﬁ-sra ing

measur ed. 5, D¥5 S pbef ore
and aft er—stot; -t e , neasw;dégyyy was—Tepeatestic Viscosity
, or mul at anﬁum&spn,Sproayed )Héﬂﬁkﬁﬁ&by@ﬂﬂD'Q&Qéﬂs@ﬁ&%@gtQ@ta&@@&hﬁt&>|ng
t he't he- "and i ' able 2 showsrausi ng the combsead) ', contlarners: -
addi ti on|Ex@mpleditstri buti on 96) - afoo the f or mub=t i on M. _es-at -l1:th
cont ai ner Eﬁm®ﬁgzspray|ng out, .. remabns Wijn the-eentainer: g7 §he "tine
sthat :t|exampie 3 - Spray 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 h) 0.3

carmellose sodium 1000 : . 18 1.8

carmellose godium 2000 75 3.8

[0064]

Comparison of spray spreading-angle and spray spread

5 through sprayiﬁg 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) .

BEach 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



operation, with thegets inpossible,

() sprayed , outside._ 100

10

15

20

25

0
spray spreading-angle tended to be narrowed. Amongst these
examples, Example 6 and Example 7 comprising sodium

chloride as a viscosity modulating agent tended to exhibit

, 'formulation (:96) sprayed : Wthin

100 10 m.wnich , . Ceriotes the rate of the: cumulative anountf .
ormui ati On. S. Oraythe ,.range ofrefxed amounk.. | ng.)er the -tbtal anoUntthe
---formul ati on, and': _ fornulation -%@sprayed outside 100" - |Ib ny
whi ch denotes the rate of the' fornulatlon sprayed outside th" ,range ere
cal cul at ed usingformul asTne reSUl- . -:' are also shown in Tables 1."a ,
e .Remains in rhe- container) .Remai ns' ih.- the' ;..- "t
, Tt =) . cont ai ner 17 | L
....... b 28Fan. 9 t@pra%aosamﬁihﬁ%lﬁiei Bl waflend” ot
e e --- - ri atlve .-a unt- . .-
(g) ="' . By (aQGiREl & i Shedbing | &oLer. .51 adJPSt the viscosity, r&Am ati on

a wider spray spreading-angle compared with Example 5 which

did not comprise . sodium chloride.
In addition, each spray spread was also affected by
the addition of a shearing force. That is to say, it has

been found that in Examples 1 - 3 and Example 8 to which a

shearing force  was not -~ added, . -each - spray spread .was.

1ocalized at the periphery, while, in Examples 4 - 7 to
which a shearing force was added, each spray spread was
uniform (seeﬂFigures 10 - 13).

From these findings, the gel—typg skin/mucosa-adhegive
preparation'of the present invention éan be‘controlled by
adjusting the viscosity by adding a viscosity modulating
agent and an outside shearing force, so that the spray
spreading—angle from a spréy container, and the spray
spread can meet a purpose. For example, whén the active
pharmaceutical ingredient is an ionic compound and is in a
solution state, it is ©possible to adjust the spray

spreading-angle from a spray container and uniformalize the

épray spread by adding only an outside shearing forcé,.

because the ingredient works as a viscosity modulating



cunul ative' anmount (g) :of tnez -fornulation;sprayed Qutside

S5the.. .;- , range.,'arriount - .Table 5: .Distribution rate (96)
-.of the fornulation after spraying out which has visqg6sity. ,; (3600 .:-nPa
s) in each spray,. .containerk = [0061] In addi-tion, the results of the
distribution (% of - the fornulatiogi: put in - the :- container - after
.Spraying out, _ -, wherein Exanple 2 O Exanple .7 is selected as a
content - of :-: the preparation, are sumuarized in Table 6 - Table iwhich
are - classified on the basis' , f each.. angle for

adm ni st PaéRBn and each spr.ay contai ner - The results.::have Shown t hat the
present systemusing the container of . the - .inventiori, has a "l ow
residual. rate, and enable a very stable ! , 1.. spray in any spray angle

| n addi tipge) I1 Gurerkanper 96apnadt on e - Basks OhotiggLesuls 1dp.Ighle 6 -
Table S oSO CHETEIAN 1o aﬁggwsseri%g AR

y I
adi ni nISLId.LIUII —andTthe—stabrtt+ty rega tAg—the—sprayed . SESEEEEN
; anount | qﬁﬁé g betweeay, _ :graphs p?ﬁ%mﬁ?ﬁﬁﬁd t is only the
systenf“:d? égenbbreadingr£h§lélbﬂggg@trate - (96) RegkrEncehe
"aft' ei- figure
localized at
Example 1 57.8 ' —
P : the periphery
: localized - at
Example 2 57.3 —
rampLe the periphery
localized at
B le 3 56.0 —
xamp-e _ : the periphery
Example 4 46.4 » spFayed. : i
_ uniformity
. ’ sprayed in .
E le 5 18.8 , , .
xamp-e uniformity Fig. 10
. sprayed in| ..
E le 6 | 40.5 , , : .
HampLe uniformity Fig. 11
_ : sprayed in|_,
B le 7 45.5 . . .
xamp-Le , uniformity Fig. 12
' S localized at
Ex 1 7. : ]
xample 8 57.5 the periphery Fig. 13
[0065]
5 Comparison of viscogsity of the formulation varied with

prepared nasal discharge

Using the following ingredients, gel-type skin/mucosa-

adhesive preparations comprising gellan gum were prepared.

The above preparations, ;Exampl¢ 4 - Example 8, and

10 Comparative example were subjected to a comparison-

experiment about the viscosity variation using a prepared
nasal discharge (ﬁhe composition is shown below) .

The prepared nasal discharge is a liquid preparation

comprising similar ions and similar concentration thereof



out hich:.h.as "visb6sity. (2acil0and 'elgoray. eachspiTay_ . . .fOrMJation.
-pUt,inthe.. container iafter -spraying out o '"E71. Hl -.4.1-a)o' 1:5
zrtl-W" 4-3 "-FrMHth :0 .0 .04 o..cp'- Table 9 : -Distribution
rateof the fornulation -:.after spl'ay%@:g out'vi scos’-ityinPa-.$) and spray
-:at't le: (45P ): . in each .spray container- '.-DistributiOn the
fOmJation; ' :putintl'e cOntaine-. after. spraying ,out. .[006. 41
... Conparison O spray spreadi ng-angl e and.,;spraY-- spread -through

spraya. ng .operation,’ ing each f. the 'above-prepared ...: gel -type
it Nt Ge AT HaRat AR GRSt | ohSe WAF CHARE0e TaFFre Fa i LS HBR | es
and _are Tyre ared, Via:difrerent. processes, sprays spreading-angle ....
V..., . G4de n6056P§9‘§Hﬁ&%¥aQ%ﬂﬂ%xﬁan9éF@§ FEASHES | WeRd TeBRpaed
.each':=- ., ....... _..- 0 ,"other "(trable":1:4) . The containers ': used
herei n wer®® appiformadaggdspr afLEBRL AR f Br "WFICFOr nBRER| §iScosity
(upper - pressure- _ -.

was measured. (The amount of the prepared nasal discharge
5 added was shown as an amount added to 10 g of each
‘preparation) .
, ‘ Quantity (% (w/w))
Ingredients Y
Example 9 Example 10
carboxy vinyl polymer 0.15 0.35
gellan gum 0.15 0.15
L-arginine o 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]

NacCl 6.81 g
KC1 1.91 g
CaCl, - 2H,0 0.59 g
MgCl; - 6H0 0.13 g
Total | 1000 mL

10
The above "prepared nasal discharge" is prepared based
on the composition described in tﬁe Japanese Society'of
bPublic Health (Morio SABURI, et al., Vol. 29, No. 6, P 341
- P 346, 1992).

15 The variation in the viscosity of each gel-type



relief airl ess-type spray container)v--- Each spray spreadi ng-angl e was not
--affected by the difference of each ;viscosity ,for exanple, the
3EX anpl es. ich: werenucosa-adhesive preparations .prepared ' ad.ding a-

shearing force to adjust the -'vithcosi%%, each . :chloride
asviscGCsity_nOdU atirig-:agett terided-.".-,to exhibt a. Wder . _
1l:ira.-Y-spreadi ngTangl econpared Wth EXaMl e Which. id not conprise ;
~sodiumchloride addition:, each : Spray:.,sPr.,,_a was, :also - -affecte
zy the addition of a shearing -force .,._ -That is to . say, it has "
een=: fourdBEPER FHESIVEXIMTIFL PR aAld HRanBEFEFS.  IOVRRCHD Py
sy _~+u4sy -:..- ,-.. Shear-irig force- was .- not added; each. spray
:spread weddding . 3| GEARFE&S - NERRl’ dFSGHFES, 1S SWeWe, 10 ' EkglpPes -
-Wiich a shearing, force. :was added. .. eacn spray s read ...was

...uni f or m{see tRRgURES-2109r 4 3USPAoM R héde f FREFFILBENS] wensg pehs, K§ame
..... .--.,. reparation of the -present invention carf..-bel controlled by
- spgray 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 décfeased by
adding the prepared nasal discharge. While, in‘Examples 4

10 - 10 wherein the wviscosity was adjusted with either of the
above-mentioned treatments, the lowering of the viséosity
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 qischafge than the
other Examples which do not .contain gellan gum.

[0066]

Comparison of stability against microorganism

0.2 % Gellan gum solution was heat-sterilized to b

[V

a

20 content of the preparation; The spray container for a gel
formulation (upper-pressure-relief airless-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



....... - .. adjUs..... -. -....- .ingl-the. V|5005|ty by addlng,.
- V'SOS|ty nDduIatlng .- S e - e Shd
t ..agent "and,- an ousie ',rin,.....: force, -. . , ... ..,4 . that at:
the - spray .-..--..... : rea ,-; rig-an...2:1e .from Spray -. container
"ah.::,spray ....,.,, . Ospr@ad can meet a:,-purpcse. For exanple, -

when the active ,- -....

conmpound. and is f"

pha.rfnaCEUtl
sol ution sate,
spreading'angle fr Om asprayont ai ner and'

Cal :

|ntrred|ent
iis possible to adj ust
.uni formalize.the

is an -ioni.c
- the spray
__ spray spread. by

aacLng oAPy% anabﬁt@¢@@<Sﬂ€@ﬂ3ﬂﬁ}'h@ﬁc@tored Ln-anaum@ubbher —_kngeedcent -

works. as a viscosi.

, Y nodulatin ,

agent .

Tabl e 140x @6npaﬁmsd#m®eﬂ@ﬁ@mmlu;Eﬂ@neamoamd Sﬁf&MC$pbe§dnlbhr®th

spraylng -operation

--_[ 00" 65L ' Conpari son:

of

viscosity ofe fornul ation

var|edOWﬁPﬁvedpﬁéﬁéTéﬁvwaSainddﬂgéhasgeblllt}’-of Usaoly tchetbahkow ng
Ski n/ muCosa, ,, ... S
conpr|5|ﬁ@alnsgemﬂéﬁoorgaﬁiﬂér@aspmammayidtéachThehabOWEabPEenavat|Chs

|ngred|ents -

gel -type:

-' Exanpl eand

adhesi ve preparations

, ... _EanPl .

5

Ic was indlcated that Tthe 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

AL room temperatﬁré

0.2 % geilan

solution

gum

Container
of the
invention

No change over time.

No change over time.

0.2 %
solution

gellan

gum

Control
container
(2)

Microorganism
was Vvisibly

after 3 weeks.

colonyMicroorganism
observedwas

colony
visibly

observed .

after 7 weeks.

10
[0067]

Comparison

of'

intranasal

retention

using

saccharin

preparation

The .preparation; prepared by adding saccharin sodium

15 (having

wherein the concentration of saccharin sodium is 0.5 %

0.5 %

sweet taste)

saccharin

to

sodium

the formulation

solution

of Example 2

, and

in water were nasally

20

administered‘(each one shot to both nostrils, total: 200

mg) to subjects (3 subjects: A, B, C) in a variety of

angles using nasal spray container for a gél formulation

airless-type container)

(upper-pressure-relief spray



. : Conpar ative - --rek. 4np|e meresubjected -.-to--

' cortharl-son7 c-.. =L, ", experinent about ,. ..- Viscosit-y.

_variation : usi ng a prepared ,... =, nasal discharge (the conposition
-,iS..:shoVﬁ' below) ... . The prepared giasal -discharge is -a; 'liquid
preparation Cprr|5|ng simlar ions = and simlar COricentrat:|lion,
~thereof . - mJcosa-. - adh. es, |ve ‘preparalon of the present invention b.
.addi ng.": a prepared --na$S' ai - "ai SCha- 11, ge---l-S in Figure :" Al the
contalner h p nt. o

opra | Sequean%%%&.ﬁne% BRI atere LISLSU oo fog v cer o
exanple wh

r i scosl t coul d sto ed to .hi gh
degr eeEspét %ily, F §ﬁ&h(jpe$%l$e%ggﬁ§ Fﬁ@%ﬁhf (gﬁaregnnggﬁﬁ ot
-di scharge than t ainst--Lmcr: oOruartrrSnr 2 96Ge|an gu' r solutlonas

neat -, st erd% dSF jﬁﬁgcdﬁF%n?“t led? e %?%ba +ESEFBAD - TheThe plrafre |

contalner for a -"otr.41-iz-',=.d, w=.f,=, ‘cna-rci-ed-:witnf the
cont ent Ay dfas piled}ﬁc}ilﬁffér?r(r tzl)rev\admlnhstratlonvuntll t@e t-lme wheng .
: --_: container): an :.the content ' .A 7a.'’ s-cic. a. ye- 0. from

' , , : & Fchukieck |1?%_§5h%? gﬁt tESthge sweet in each trlal was, recorded

25refria-iri4 8.t.bilpt. of the contentin-each’ contalner- Sh0|lad be -
.-, ...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 it was indicate_d that the intranasal retention of the

gel-type preparation was sufficiently high.



and each container- was stored in an incubator at 79 ,. -7.-
room t ef nperature, Each : 7anount, of m croorgani sm:Ws.
tiMe,,,;and the stability of each.,.:-container": r
m croorgani SM. Was' conpared each Qther (Table':15-)., It was indicated .
that .the stability ;against .,mcroorganism?-is -SUperio]' -;y:tc;
“.that--,the conventional uSIncr t-spray -container .,;fdrgel fornulati-on
of present invention. , -container for...naSal gpray .- - tab | e- 15:
Conpari bonstability again: St Mcroorganistri_. Fornulation- ; Container -
In ..incubator at 37C . --- At room, tenperature .. .. 0'.2" 96 -'.

gel  angum 18@J14 i org . Conbapaet sonof dihe intrand&¥ent reBention Narsighange
over time. szccharin prepad-La@nge: over -timer . -N -7 G... 2 77.96.gell
angam sol utiQk - - LODTERL o, chl Head waM GLRONGAN SPLrtical direction
<colonyNIcg%ggyﬁguéygg¥ﬁiﬁé.aé@§%£ggraﬁiogp§ervedmas after- 3. weeks .1 f

col ony

_..,. or at
-observed over
. - agai nst

Spray Preparation comprising 0.5% | 0.5 % saccharin Na solution
angle saccharin Na of Example 2 in water
32 min 3 min
A 10 sec Average A 15 sec Average
0o B 37 min ‘ B 4 min ‘
30 sec 37 min 30 sec 4 min
c 41 min 12 sec c 5 min 22 sec
55 sec 20 sec
29 min 5 min
A o A Average
A 45 sec verage 10 sec g
39 min 3 min
=]
25 B 45 gec 25 min B 35 sec 3 min
~ 38 min 57 sec c 2 min 37 sec
- 20 sec 05 sec
28 min S 4 min
A Average A Average
20 sec g 15 sec g
36 min 2 min
450 ‘B , B .
35 sec 34 min 30 sec 3 min
e 39 min 40 sec c 3 min 22 sec
05 sec 20 sec
31 min ~ 2 min 5
A 15 sec Average A 20 sec Average
35 min 1 min
° b . B . .
6> B 05 sec 35 min 45 sec 1 min
41 min 58 sec 1 min 48 sec
C _ C
.35 sec 20 sec
33 min
A Average A 45 gec Average
25 sec g . g
90° g |22 mn . B |15 sec
25 sec |1 39 -min .
45 min 35 sec 23 sec
c - - C 10 sec
55 sec




visibly:..., observed after .7 .Weks:. -, Conparison '' ofretention
usi.ngsaccharin preparation ., The preparation prepa-redaddi ng ' saccharin-
stidiUns 15(having sweet 'taSte). , .to the,. formulation of Exanple.

, Wherein the concentration of saccharln ,;odluntls 0- 5an T . S
5 9 saccharin prodi Umn solution ' ln Vﬂter . were natal :. adm nistered
‘(each One shot ' to both nostril's, total : 200 _ :. .:".ng) - :to subjects

-" subjectsA, B,in a ;Variety -,of - --....-- 7?7 - ' '2-angles using

"nasal --,,,sPray-tiontainer for, a éei -forl-nulat|Cn7 ot e -
(upper-pressure-reliefairless-type .- spray:, container .,. r equipped-
-wWith t a p.e Wiz ch canpprayed idf 1, ﬂ@cf@n@@m a-retentiof’ Ndsing A

certain pe@éyghgyﬂﬁn ﬁgﬁgfﬁgﬁdﬁﬂlon the ~head of each.,. Subjece-.-:.WaS

set in HdEy was1'e%h%5%@§ O@gg§gal H@ygégyén
adnlnlstratho%|gnlgftegtg%e’érﬁ@hwggpaqlpn e ] ect . eglns to taste

sweet in achs at

"pregarativh Y edndristng” . B*" Ay §§E€ﬁ3r1ﬁ ﬁ% k%ﬁh',
ki n/ v mi 4053 adHeSip bl SPArRELAR L o - - | in-wavers o e , 2
.needed. [eyerm. re ,id thg-, thannormat——=1mon: ..,. 1
e oo B Lo sec. e 1 PBUIAR on. [ for éédﬁ” ] Wﬂ?ag°to begin
to- taste et e, . ,L29 min. . -, 1 min :
%ﬁ B 05 sec 39 min B 15 sec 1 min
.C 44 min 50 sec c : 55 sec 02 sec
20 sec .
42 min
A 20 sec Average A 15 sec Average
33 min v
90° . B 10 sec 38 min B 10 see
- 12 sec
38 min 07 sec
C c 5 sec
50 sec
Table 18: Comparison of dintranasal 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 sec Average A 55 sec Average
™ .
65° B 40 mi . B 15 sec
55 sec 38 min
- 27 sec
39 min 37 sec
c cC 10 sec
| 45 sec .
42 min
A : Average A 5 se Average
30 sec : g © g
35 min
[
20 B 45 sec 40 min B 10 sec
; 7 sec
42 min 22 sec
C C 5 sec
50 sec
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e-adm ni Stration., Preparati &® 'conprising596. .0.5 % sac-Charin
n saccharin Na of Exanple 2in water 36 --mn. AVeratte '..A "', -
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[0068] Hereinafter, some examples that were actually

ingredient are

described as a formulation example. But, the present

invention should not be limited thereto.

Preparation example 0l. (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 using shearing force, 1.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-0.8S).



. ones back (135) and holding.,..the poSition. for 5, -,Trfin)-, .,.
prepared using an ....adpharmaceutical 'ingredient : are ., described
-rformulation - exanple.:BUt.e present: .. -:invention Should not be
limted .thereto%,- ,... Preparation exanple_ 01.: :.''(Exanivie: 11)-
Drug. .formulation ,-applida.ble: t&2 nasal cavitY 'conprising

. Oxynetatoline -. Ingredients. " Quantity: (95. (wWw-). OXynetazoline
hydrochl ori de, .7carboXy vinyl .polymer ; L:-arginine" :

enzal koti-Um : Chl ori depurified-yater 0 O . 0. 0 _ 99.. 05 4-0 30 01 2
TOQial - Adjustnent of viscosity adjusting ,the viscosity to ,10.0.0.:.
nPa. - s-prep3¥al$bAg ShHeAJIRY' ¢ O {BRamplel 18- ! IO | NHorhuldeion
for mul atdgNatlbiB00cr Rika A&l ity COAlH AR TAD LIS IANGYy-T et

streat nvg ; [ - Lype-high-speed™, -spinning-1y 13 evi ce
(Type: . EHS{Q@i%?"ustnent of 'VisbGsity::.adjusti SA? {X! .)q oSity.:

to :.:2.058F¥aQXQE§%R}%%ﬁtﬂ%ﬂ%ﬁ?hlpﬁ&@?. force, .,':490%he |,
I * f or nul athborpheQ D00EMmedesktte. . . - cool i ngi nan., 0.50
,-Int.eithtigeptintjstreagene. f...d. t-ing7.type’' . hi gh-speed .

Spi nni ng- Lype, eI 51 {1 105 I8vl cey, (Type - OLM KDL o o0

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 viscosity to 2000

mPa-s by wusing shearing force, 1i.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-0.8S).

[0069]
Preparation example 03 (Example 13): Drug formulation
applicable to nasal cavity comprising fluticasone propionate
. Ingredients Quantity (%(w/w))
fluticasoﬁé propionate | 0.51
carboxy vinyl polymer _ 0.53
L-arginine 0.9%5
polysorbate 80 0.10
concentrated glycerin 2.00
sodium chloride o 0.125%
purified water 95.785
Total : 100 %

Adjustment of viscosity: adjusting the viscosity to 2200

‘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-0.83).



, 006 9 ..,-..-,.. ;Preparation :,- .'eca.friple.. -::' 03'.:

(Exa:'riii.b..le:':,.:::i3)':..;'::) -ugL Ifbrlllt JdTALT L Ton

c.:'applicable 'to..naal',:bavitY: corrprlsmg fI||t|a.ione
...:.tirpionp.t:e - Ingredlents o=t . yma e QUantity,
-, (96 OV W) ,,..,.,....,.,:.,7,Q..-::.:,i ..... - ck' fI'Uicasbne.
'-.propionate0.,51- ..., . ,.-..c.b.'rbO)::-.y .. - Vinyl ---pO .n.. p-.
53 ....... 7 ,L;-argifii'rie.0". -9:5-.:-.,:: S R
R nySorbateI 8, -10 e e R ,:-
,concentrated -, glycerin "9 . 6" 5C|fn chloran .11..25-,, purified
‘vater. . .d.g ax%élon &xam le T0(§4'i| 1QQxa 14d] ust r.fentD formulat'on .
¥B§225' Li€db tioYn 1 omprisi T eas 4 na O{:Egln

. == OUU lpngnu CO

12-..y"an ghedieilts, ertrllttently jet-sreaTri-" geRBrRELRG—£3 %e‘%p)“ea

spl nn| ng- fypElensPas RFIRL Uefice (Type qt. .,,M O : 8851 .z .-

I, . .carbbrepatayl gnexamd e 1-.. 04 '. -.(Exanpleag-3514.).. ::-.;

Y Drug . gef@eMibabion : . .,........ : appllcable to Cpals@ caV|ty. ,
corrprlsmgfIUtlcaSone proplonate , -.. Ingredients S , .o Quantity

L (96(w w) TyRFILnINe "t 't oasone. ' propionate’ 1.0-.-51 9:3% carboxy vinyl
poI ynmer 0 legébrbatﬁ iin. 15, ' . . pd ysorbate s(BOION concentrat ed
gl ycerin goﬁ@dhﬂﬁhgga%lﬂ@erﬁurlfled water ;..,... Prepag@tion : exarrple 05

(Exampl g 5 uf- g?}m ., Drug - %. forrrulatl(xf') naPpliCable ..:to
nasal r caV|tl I’I%Irlg- noMet asbne: ' -furCate ngr

edi ent sQJanti ty
%, (W w)) Pur.l.f.l?ﬁi. watey .

Total ) 100 %
. [0070]

Preparation example 05 (Example 15). : Drug formulation

applicable to nasal cavity comprising mometasone furoate
Ingredients _ Quantity (%(w/w))
mometasone furoate . o - 0.50 ‘
cafboxy vinyl polymer A 0.56
L-arginine 1.00
polysorbate 80 . 0.10
concentrated glycerin 2.00
sodium chloride 0.25
purified water ” 95.59
Total 100 %

Adjustment of viscosity: adjusting the wviscosity 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-0.8S).



TP - ', nmometasOne fUroate Y0 .."50 ....."....,.._ 2 -.1--.;..-.
. dar boxy- Vinyl . polyner’' O '.-j,..5.6. -,- ,L,--argin.ine
' L ,0.0-0 L -,-",poiysor:bate .:..09.:=..il: 1:,-10.:,
concentrated - glycerin® 2'..00. :1 0. .25 Adjustnent of viscosity :
adjusting' the rviscosity to 2500 nPars by using shearing : force, i er
b'y 'rotating - the-fO;mulatiori- -atfs, 000r PMunder cool i ngi nan. .
interMtten:tiy7] et:7' streanvgerierating typehi gh-speed spi nning-type
enul sifying device (Type CLM O 8S) . . Preparation exanple 06 (Exanple. "
Drug fornulation _ applicable to nasal cavity' :cbnprising. insulin (50

g{)g?_l__:?mrp%q" %1to§'1. Qégcg;tnbﬁg(wg\) &Ej&l nsul i ny .18 igar box¥ Vi n I Pol yrrerO

Sodi um CEEARERELEC BaPRE SA haLer ONPELS 111G Jrls iy o150 oo %
| nsul i n: Egﬁﬁiéém i 10 , parts O‘ purlfled , watQPanF@tWWnW/W . \ile,

t heot her' 1nsumgned|ents....|-are NIXed and .othe.1887.vi SCos. ity of
ot tlggr%%yuq;_@nyi spola}gldé{st ed by- ‘the: . nmeans.. ag 4@ntioned bel ow,
.arid 5 .-- then, the i nsulin soILk|$r' , 1's -added to
-the i xt FEFELALAGG (he - resulting mixture. is . sti r%% to be uni-form.
- .COHC%@F(B?%¢N&&YCerTLOf Vis' Cosity:--, adjust}m®the75.0..: .:

L. _U. Si ngsodsheacthbgride. force,. .- by rotating. ,..thei2s

.forthu atLen.s. wg{éfs 0.0 Or prrunder coolinginan .g5-g5.4nternittently
_jet-str 4 - R — -8S. .)
(0071] . Tota

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 mixture is stirred to be uniform.

Adjustment of wviscosity: adjusting the viscosity to 750

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).

[0071]

Preparation exampié 07 (Example 17): Drug formulation

applicable to nasal cavity comprising levocabastine
Ingredients Quantity (%(w/w))
levocabastine hydrochloride 0.027
carboxy vinyl polymer 0.50-
L-arginine 1.05
sucrose fatty acid ester ' 0.10
concentrated glycerin 2.00
sodium chloride 0.125
purified water ' 96.198

Total ‘ 100

o®

Adjustment of viscosity: adjusting the viscosity to 2700
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 e high-speed



. Preparationexanple' .07 ' .. (Exanplel'17) -'::::DrUg.i , formulation
applicable to - nasal -cavity conprising Ievocabastine .

Ingredients' .. " - ~Qu.a.iit 1tVY1l: (:%wWW. ) ,,, . " leVocabastine
" hydrochl ori de , boy Vi nyl polyner b - -rarcrinitie. sucrose
fatty atid. ester- . ,z-concentr at et glyeerln sodlun1 chl oride C
--0.:0270..50:.2-..,65 '0-.10 -..2-.00-, - R R 125.", -
S purlfled Water -9, 6. ... 198 Adjustnent _ of vi scosity : adjustlng

the viscosighivintGy- t%@oem@Ys:Lﬂ}Sir@hﬁﬁfldw (f¥Learme 0. g8y rotating the
formulationat.20 ;.00 0, "rpm. under.:coolinginan

intermttently- Jet stream generati ng- type hi gh' sbeed.c -..

ob ExomEILRERA S VLDBGDY. 08 (mvanls PLER |- SHLELY FocBiaiRl gy

é(yo’nasa ~ 'c-u@rle'””c%h O 1 ORR ﬁ pré—tonasal ' . .

CaVIty. C G- L —= - - g oo
Quantity ; , crq nolyn sodium --- 7 | Quaghiry (s(w/w
cromolyn sodlum 1.00
chlorpheniramine 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 viscosity to 2000

-mPa-s. by wusing 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-0.8S).

[0072]
 Preparation example 09 (Example 19): Drug formulation
applicable to nasal cavity comprising fentanyl
Ingredients o Quantity (%(w/w))
fentanyl citrate 0.157
carboxy viﬁyl 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 %

Adjustment of viscosity: adjusting the wviscosity to 2500
mPa-s by using shearing force, 1i.e., by rotating the
formulation at 15,000 rpm under cooling in an



LZﬂCthrbhé;niraififne'naléate 0125' , ,-- .. _ --napiiazbline hydr ochl or i de

0". 025 : tarboXy.. V|nyI :polyner :1..;.:argin-ine' ::-': _. - Sodium
"chloride .--::--,,,-" R dlsbdlutr edetate - -, ' 0..65.
0:65 : .,,. 0 .05: [Ti30. _ bgnzalkonlun1chlor|de0 01, purified™
wat er, 97: 265 Total 1- 0 Adjustnent £ V|5005|ty : adjusting the viscosity

to 2000 raPa s, by- sshearlng .force, i e, by rotating the - .

formul ati onat 15, 000r pmUnder. . 7.,: !lin : an’ intermttently-,j et

str eaaneiJmleatdimge_ntypea'htghtrsme@enes@tmgﬂgypé ype .- emilggi-fspierd devi ce
( Type . Ghit?li#0.~cype0éRulsiPyeparasvboe exayppe e cid-d.sg)Exanpl e ' 19)

;' .Drug fornul ati on applicable to nasal Cavity conprising --f entanya

I ngredientsQuantity . f.eritanyl .citrate.: .157 ci-o*.t70xy.vinyl

pol yner @rbbazaPdysoekample80 1.0 camdﬁmilateebgtydEhmg - Of¥rmulation

- . benzakkPniddble . tgcﬁésuichﬁdldylcompxhsmﬂng@hkahydeo 125 - pur|f|ed

Water: .. 1inddd -@aﬁ@nt%0012 1: - . -- Aa3ustnent: ;o Qﬁéﬂyyiwtx (w/wiél] usting
t he V|SCQ§|H¥¥ % ratgy usi ng snear.ing farce., 7 €, 1 by rotatlng t he
f or mul at i ‘onat: 7. rttllnan . v
.carboxy v1nyl polymer : 0.175
gellan gum 0.175
L—érginine 0.155
polysorbate 80 0.10
‘concentrated glyéerin 1.00
benzalkonium chloride 0.01
purified water - : 98.228"
Total | 100 %.
[0073]
Preparation example 11 (Example 21): Drug formulation
. applicable to nasal cavity comprising fentanyl '
Ingredients Quantity (% (w/w))
fentanyl citrate , v 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 viscosity: adjusting the wviscosity to 2500

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

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



|ntern1ttently- j et -streamgenets. ing- type-= speed spinning-type
enul sifying device Preparatlon : exanple 10 (Exanple t.Drug, fornulation
applicable to ;nasal cavity :conprising fentanyl -lngredients. -
“f'entan.Yl Gitrate ::-Carboxy vi nylpolyner gellan 413:th _polySbrbate ,.
-2concentrated ,' glycerin " benial komium :Chloride : urified, war
tQua.rie.ity (Ww ) Total 100 96 [--0, 07] “.,._.. -.Preparation - -
exanpl e: 11: (Exanple', 21.).:Drug ,., forMiulation. ,, ... applicable to
nasal _cavity conprising fentanyl. -.. .,-."Ingredients., ", :Quantity (35(
/). tteritanyl citrate_0.628, carboxy, vinyl polymer pC]ysorbate .8 ..

_tcgnggrb%égé ]ghyceékgmppgnz§5konEggkmﬂp%} Eﬁﬂe -&bﬂ |f|fa¥ dﬁ%&? 0. 55

L7ttt Obpbl ty
adjuStln oy
force, er&ﬁﬁﬁiﬁ%mﬂﬁﬁ fornulationatlS,OOOrpn1. undeéﬁgiﬁégﬁLégﬂHéﬁll
i nter M t t enmagripern-, StreaM.gene-ratitype.,-, .._ spiAnPAg- type
emul si fyi ngr@deyCein{Typelymer 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 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-0.8S3).

[0074]

Preparation example 13 (Example 23): Drug formulation
applicable to nasal cavity comprising buserelin
Ingredients _ Quantity (% (w/w))
buserelin acetate o 0.1575
carboxy vinyl polymer 0.50
L-arginine ’0.45
sodium 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 1is 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



“Preparation. :...exanple .= 12(Exanpl eDrfucT " formul ation-"
applicable. to . nasal cavity conprising .Suthatriptan:::

I ngredientsQuantity). sumatriptan... 2 . o0 . ,
Car:bOxr7vii-iyl.:*pOynmer0 50 .,": pol ysorbateL..b 0 -:;cOncentrated
glycerin ental koniUm"chloride-. purified water Total 100 Adjustnent of
‘viscosity : adjusting the viscosity to 250-0 rrriPa: s:. by Using: .
Shearing:,lIforce., by ;.; rotating _:..the fornmulation ; ,at15,000-. |-PM

under colin®gi -manbiynt esangt erhebying eforser eamedendrat i mptabtiPg hitgh- speed,
spi nni frgertuyipe ioemul sitf yi 1§, 460 cerpm: ( Pyder: CLMc®188p - - inl- 66741
. Prepar atritenrmiexampllet3ec(Exanphe@dngrat Dnwgtype forti | dl &ighi-epesed
appl i cabdeirdm nraSatoe. ema\lsuyzylngomlse ngTypduserM-ed ig8)Quantity. - (96. (W/vv)

) - ;0 .-157,5 v.50 - :50 s 97113.25- Total-100 . Buserelin acetate is
M xed.-:in ri10.-: - Parts.,of . purified-. water'by ... 7:- weight : Wile,
t he otpheparatn@nedbaatr@lear 64  fAxeechle and4t he- Drugri ' Spowilacigh . - .t he
m xt ureaip@ladjabllgSt@ch"lasdD}/ ¢del e arsnpasi sime disisoedesisenow,  And: 't hen.
.the. ., busgseldiRmagetate. , solution; is . added- dguniddiecy nixtywe)-and the
resul t| _ng esrg\(tur esgl% ?;CI tra:?c% ta: be uni:orm ) MPa: Sby,using Shearing.
force, i. €ro under--- in. , -" . |ntethtentIy7j et
: st rea?%?bﬁéhlve‘rréill lenteﬁ‘ /Pe.,: .,,.- . spinningtyfe
e .. L-arginine ... :Preparation .--exanple .,.1.0440 ----(EXanp.le.--
tL24". ) . sodium c-hld:f‘lt& . r-formulation .- appli cabloe 125t b-
naSal.... CaVity..' Coinpri Si.ng. deSirtopreSSHl,,-.' redlents
..,_.":-:CQQ?':TB?%‘E%W%igt .‘Ce(r-lf%g;(w./-w. )1. - ;- (}e MO Dres s in
acet ate -benBaldonium chloride 0.01
purified water 97.455
Total B ) 100 % -

Desmopressin 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 desmopressin acetate solution
is added to the mixture and the resulting mixture is stirred
to be uniform.

Adjustment of viscosity: adjusting the viscosity to 2000

mPa-s. by 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-0.8S).

- [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 %



-a rb6Xy - -\/nyl pGyrrer- '7-'0 . 50-

Cee arglnln e
PR 0 -.4:.0. ..: .. sodium.thloride...0 ;125 1. L.
concentrated glycerln 1.7 .-.:.50.,-1.-. benzal koni ut : chi ori de purlfled
water .:97:. 455 100 96 Desnnpressin acetate is ::ii-Tiikeain 1-0-
Parts of purified -.Water by -other_7fngredients --..-are:-.:mked;- and
the viscosity of - the mxture.-- - is ,-..adjubted. by the :.theant:: :as
menti oned bel ow, and thin the.. desnopressin acetate-;',sO"'UiOn is .added-

..- to the mixture and the resulting mixture is stirred os.- be uniform -
- Adj ustm%m Leftme\ﬂtsceewscoeqhystla[wj&éeﬁ@smx o 20 ey to 3500

mPa. g gheari QHeéQiﬁ& force, nof atidihdNgy the

o bggy'egtlp& 18& %0?)19%% lslgp ogg g §Q : ae@g' " o Alng msgg\g o
£ﬁ%5¥ﬁi jut B et ea exr - ﬂ@éﬂ eld
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-1(Eka|nPI anﬂ SE%%%?#ﬁ g% 8%8 agﬁ %cggigétoﬁgﬁlﬁmg%npr|5|ng | oxopr of

en sodium .- -Ingredients sQuantity/ ) 7-Jokoprof en sodium ;.1 .134

car boxy Pre argltgééli p%'x%.%ﬁ.% Q.% Exétﬁﬂ)fe ha@‘é') ami JI&: Oforrgplétmon

o% ;;Sgg TeandEY EB sk P c ol 4 5y VR pr ot ch “scilm Fotar 100 AdJ Ust ment

usi ng: " f oxWEERERLE ng the formul ati onatr .-15,0C WML gi nan
i nterm tt entdypgrefens spdineany- generat . 3. ,ng7: . typehi gh- 18geed
Spl n. p. Ing.N-mduyrvpe>~-eRtthotiiyheg. 7deyi te( (Tyloe :)CI 2VE®

--1::;re - 16 . (Exanple26) ::::y --DrUg
fornulatl65%&§%?b%ungblgé§?§£skln conpr|3|ng IbkoprofleﬁotCU|un1---- -
"I ngr edi ent@ctyld decanOil Quantity :::(3.- (iakkg,-) - 3°-20
N, et hyl t -p&Zyopyl: “0 adeaeate. Cnrboy, Vi nyl - polyner 1.00

glyceryl monostearate 1.00
sodium hydroxide 0.40
1,3-butylene glycol 5.00
purified water ' 77.966
Total ‘ 100 %

Adjustment of wviscosity: 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-type high-speed

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



octyldodear|C|I Cee Ty | e - pcilyoxyl-;: 40s t.ear at e.

. gl Yceryl . nDnosE earate . sodlun1hydro) lde @ 1;,3:- buty lerfe
,glycol 1 oXop- of 'n sodium - - - --1 .2.1.-3 4 : 50 , 1
..00,..- " 10:0D ." 1,. 60,.._.. 1: 00 . 4 6 ---.. 5.. OD. .,._:
purified :water -';77.966 ".,0.0 -AdFGstnent of viscosi.ty-: adjusting r:
the viscosity to 3000; TnPa S by using .shearing force, i. eby rotating
.the , ,formulation ' at-15;,.000rpnundercoolingin, . intermttently-j

et - strean1 enerating--type.. high-speed spinning-type enulsifying
devi ce! - @oMs10. 83) 77 [00-7. 6] Preparationexanple . -..17 (Exanple:.
2.7): 1Pre£5£§tloi kok éathen (Example Drug . formulation
------- a ﬁilééﬁﬁg'ébtéﬁi oy iagthqwrg&ba 98&&@@‘&31@2&@310 -
Ingredlen[fh rediehoLAurTt .[.L Se(WwW 5, ouantity (% (w/w))
Chlorphenrfé%fﬁeﬁ§¥t t.6. - 100, -!..," IR L bR
| i docai ne.chlorphgnirggine’ maLeat? _Menthol .- .-.-.0.,BY00. . ..
S. dl,,Canpm&maca:ne- % -....,.,. """2:...0.0:,’H ..-.0.50. - ,,
car boxy- Vi nyle RQqner 1. 7....-"0" - : 5.00

dl-camphoxr ' 2.00

carboxy vinyl polymer : 1.20

triethanolamine 1.68

ethanol ) 50.00

1,3-butylene glycol v » 10.00

purified water - 28.62

Total 100 %

Adjustment of wviscosity: adjusting the wviscosity to 5000

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).

Preparation example 18 (Example 28): Drug formulation

applicable to skin comprising acyclovir
Ingredients uantity (% (w/w))
acyclévir' . ' 5.00
~polysorbate 80 1.00
carboxy vinyl polymer 1.20
octyldodecanol 5.00
pdlyoxyl 40 stearate 0.50
glyceryl monostearate 0.50
L-arginine 0.75
1,3-butylene glycol 5.00
purified water 81.05
Total : 100 &

Adjustment of viscosity: adjusting the wviscosity to 2500

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-speed.

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



_tri et hanol ami ne. -1,..68 ,., :-ethanb-1, ,. -Cc:0,0i,,-; .1, -butyléne

glycol 10..-..60:- .-.... urified. water "'-'-""" -. .2.6.2 .C. ..
Total . ...." Adjustnent .. of viscosity adjusting the viscosity to 50, 00
=. mPa" S -,:- by .:Usingshearing -;:fdrce: -.-- 1.6. , -:-..--by- ,-
rotati ngt he fornulation - at.15.,79 ()so 4. - . rpm. Under , :cooling
‘.. in: --an: interthit.tentlyjet-Strean-i-'generating;-type >,

,, highl-sspeed,.,: ,,--- - spinning-type' emulsifying device -, (Type
ftlil-O. 88) — . _.".;- ...,. fPreparation -f* 'exanple -1: 8 N
(EXanE516' . . ;. - 28 )Exlig formul ati on applicable to skin conprising
acyclovir : -"Ingredients.--.---,;Qlantity-:;(%:(54/."4) ).:,- . ,
acycl oviloo77] '5., 00 ' po]: YsC}bate 80 _.'..00...
CarboxY,_
oct Yl docteeasio

, 50

-CdeStIhg the2500 _ =
foce, -rbththﬂinEhe . -,-formulation . at . ;-cio :.¢odbing f: ih_.an
Ce cgy&mqspeggll o&yﬁ@fnittently -..jetstream gengati ng7 :type-'
spinninqx%p%dogggg%g§ifying devitey.. (T 6 Cl* 110100 :
polyoxyl 40 stearate ' 1.00
glyceryl monostearate : 1.00
sodium hydroxide 0.48
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-0.885).

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
sodium hydroxide _ 0.40
1,3-butylene glycol 5.00
purified water 82.00
Total 100 %

Adjustment of <iscosity: 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-0.85).



Preparation --.. -ekanpie,'.: 19- -(Exanple .. 29) : : rugs fornulatlon

- .- appllcable to skin- conprising |lidocaine .... Ingredients f' .
C. -. -uantity,,( % (WW. --'11dCcaine7: o ,dal/150xy, V|nyI
rponNbr-'l L.2 oGyl dode canolio .,.opt .pol Yoxyl:. 40 stearate .-1,:. 00

7 ,glyberyl monostearatel.00 ,so di,72um hydrOx de 1. 1,-glyC. 61's 00 ,a;.
purlfled wat er 74 32 :Total, 100-9s Adjustnent of viscosit adjusting the
.viscosity to 3500- : traDa.: s by = using . shearing' ,:forCe-;i e . , by
-rotatlng the -- fornulationat - 15-,-000rpm -under . cooling,inan
intermttent |ly- et streamgenerating-type-high-speed spinning
type-:enulsifying device, (-T."-8S) Preparation : '
exanplé@@?%ianpie I'Drug f applicable .-CoMPriete'rbitafine-
tlri gredieis iont eré?daﬁ@clé nehydr £ hhot L de: vy er Ot[?xrﬂgt ONgSrmilat {&n F POXY. -

V'ny| '%ﬁ#Mﬁﬁkble tecékhﬁbeé%gﬂﬁéln PR YOS s A Stearate
gi yaeryl . —dé‘i%_“g*bUTYfEHE' ity PuUrified wat er’

Uantity, 9IBg¥edigntls . 1 00 0 60 "I. 0-.40 - TotaIO(o nent . of
-V|scCS||lanoconaz di:Usting:"'. e V'sbb e.i'ty- 9 Sl
m pa--s by u5|ng s earlng, - - force,. - -1.. e . ,bii-=- rotating :- the
for nuFAPFHMEQD: . - at -15,000 : rpm. under . :cooPirfig .... -,in --,
an .. poIyoxyéﬂnyIémﬁuhyQKdgqnae@a casteeanil: 4ogeneratbng S.. type:
co carbox vihgh-pSPged: - .5, spinning-type emul sif ying device (Type
; CLM -0 =
triethanoclamine 1.0
ethanol 55.0
-1,3-butylene glycol 10.0
purified water ' ' : 26.0
Total , 100 %

Adjustment of viscosity: adjusting the viscosity to 3000

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

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

Preparation example 22 (Example 32): Drug formulation

applicable to skin comprising lanoconazole
Ingredients . Quantity (% (w/w))
- lanoccnazole ' _ 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., by rotating the
formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-type high-speed



_Preparation. exanple ,.-21 (Exanple ;,31)Drug fCXnuIat icin

akplicable to :skin: cbntr|5|ng lari o' conazOe ,.:..Quantity:’
Ingredients. ( %, . (m/mb ) . ., ;lanoconazol el. 0 -2,-- crt a. nlton.

_ 5. 01 1 p, . ,.. oyoxyethyene hydrogenated ., . yrogenaev. Cast or oi

R e O . Car boxy V|nyI polynew.i . O ..,,, 'triethanolamne -_

0" .. ;ethanol ::55-. 0" - : 1, 3 -butyl:ene: ,glycol,t 10.... "0 V
purified: ,N 7a. ter .26:0,-,. "total:100 .96" "- Adjusthent . of

-vi sCosi t dj t VistoS ity ing .=..shearing
force, i ¥p1nnln% kyéota Wil {yln%(ﬁﬁ%}ﬁilgﬁﬁﬁe éiﬁﬁo 8ggrpn} under
coolingin an

hi.gh' speed; . C : Spi nni ng-type enuIS|fy|ng,. daV|
Preparaqbomgexanple 22 (Exanmple " 3,2 applicable to-

ee (Type:8S )
:skin conprising

4

| ahoConaZol re I ngredients’ | anoCOna. zO e _crotamiton - car boxy vi nyl
pol yner . RﬁﬂﬁyﬁﬁﬁﬂgLan%ﬁamp‘%nl%%yv (Exa0plst eatdlte Drﬁgvrﬁpwmulatlon

i fi dnOst &R Licable _sod .mﬁmamwcmaprls:qngq mﬂmwf@smwcol butyyatei ed

--\Water - HEEEEEH@Z%djustnent of ViscOsity:" adjusting the Viscosity to 3500

nPa:, s bdsgmgdieshearing force, -1 e.by - rotati®geiticy fotwihation
. 15, 000rpm51etameunde6ﬁeobwgw@@ prdErgiddent |y-j et- st pgam generating-
type hlghcrgggﬁgto ;- yde emul sifying device (TypeEg%%PO BS
carboxy vinyl polymer | . ' 1.00
octyldodecanol 10.00
macrogol 400 5.00
polyoxylpolyoxyl 45 stearate 0.50
glyceryl monostearate 0.50
sodium hydroxide 0.25
disodium edetate 0.01
purified water 77.69.
Total : 100 %

Adjustment of wviscosity: 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-type high-speed

spinning-type emulsifying device (Type: CLM-0.883). '
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

°
3

at



"Preparation exanple 23-, (Exanple , 23).:Drug fOnlJation a.pplicableto

'-;; skit ,Conpris;ing, betanethas*One-butyrate: !, propionate' : (%W s-v)

bet amet hasone butyrate propionate.005 Crota.irti'tori5. polynerl. o

"ot yl dodecanol -' 10 2. 66 macrogol 400T-500 , pdl yoxyl pol yoxyl . 45.

Stearate.0.:51,3 glyceryl nonostear at'e0 50 sodi um hydr oxi de. -25 i Sbdi um

edetate0.0l1. purified :water:::77" 69 , Total ......... ‘Adj ust nent of

cyistbsitY.:.: .:adjusting the -cvistdthitY'.: to, 45.0.0.-. ..nmP.a -= S
bY.'  Adjudisnént b©I: Rgdosigiy:, 7adjgsting, firedeyiscodsitey toe-3000

2. lratatnkg's .by..ysing . shearing . fordeor mil.ati onby. ‘rotating 2041300 . ..
.rpin-formulatigmer at ., ,2dadddd ng rpm | niader . .coahing. can't., L4l

Cy -1ntérmittﬁﬁﬁﬂj}jeﬁ sRrA2m-gemerating-@ypel 6". 4. 21E1§24éﬁéﬁﬁ

tIYl) e;. spinning= tyﬁé]edhﬂqﬂﬁmﬂﬂg @ev1pe—(Type CLM-0. Bsh.ilirlir."12tYlp

enul si fy| ng device (Type:.:,-CLY1-70.-:.89)- - . .Preparation
cexample.,.... 24 (Exarrpl e 34)--Drug forrrul atl on appl i cabl e to Skin

cor'rpri Si QQ f’rakaca | .eitcS:1;; Ingredients: .Quantity.(\"4/"1'd) )

maxacalé o? 0. 002,5 : carbmcy vinyl ponrrerO 85- ' oQil dodecapoi 10 00

concent rPai@rgnt\L@@rl rxpopkyexyks; 45Esteaiat e3g) yOer ybrugOnasteal at £orsodi um

hydr oxi dgpplicatilleddiou the edetatuedpufi fhed waherising rdafmidblahe . 625 . -

005- 82: 819§5edients Quantity (% (w/w))
prednisolone acetate ' 0.10
dibucaine 0.50
benzalkonium chloride A 0.10
1-menthol ’ 0.10
polysorbate 80 1.00
carboxy vinyl polymer - 0.95
L-arginine 0.35
disodium edetate 0.05
purified water 96.85
Total - 100-%

Adjustment of wviscosity: adjusting the wviscosity to 4000

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

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



Total -100. '6 ‘ustnment Ofadj u.v S-eing bhe 'i SCOSi.Ey3005 "_. -inpa s: by
using Shearing force, i:e :by rotating the ' 'fornulation,- . = +-.

at 20, 000, r prrunder cool i ngin- :an P : LT
internittently-jet-strean}generating t ypespeed :spinning-type.;.enulsifyjng

cidevice: _.... : 066]. Preparat|0@2 .exanple': ; .25 ., ( Exanple: ..,;
. 3 ) -Drug . , fCXrnuIatlon . aPPl i-table to the surround of anus
'06.1.hptiiti. predni sol ' L rrlgredlent s .f.,, o I '
: . CLhrltlby (A.

(VV? W:.)."" -predniSoib5rie _acetate ., -; C).. 10" - ldlbUCaI -

y . = 50 ... .. .f -beri.zalkonium..chlOide-::,,.. '0' - 1 nenthol
6- .. |(1Pr%Q%lﬁ£ LOT__GEAPPLS nO?énpAExémnl%n1BQprprDhns.fianmw;ﬁeﬁon
 Adj UStn'e&R—aﬂ—@-é\, ilp s AN oCORRT £BENG y A1 £ LRCanpRlons usi ng
shearlng ,ej e.rotating the fornul ationat15, 000-.i Prunder coolinginan

|nte|-|EEﬂ§iiii§&i et -7-stream-z gen.ei- StlngQuant;twldﬁ4Wémébd
sp|nn|ng . Qypruestt Sidns nghledesece (Type CL.M 0,-. 8Sp.e1

Preparatlledgcalgganple ,.-_26, (Exanple- 36) :'..:.:%XHQ ;fornulatlon"
appli-cable tg t he | 3gldround of . anUS conprising -diflucOtd one, ~
"ithierate®3rPo*Y |’ Y¥@fantity. ( V( wiw)..-.) .%:8% diflucortdlone

Val er at e. OL-= ar@lhlﬂe , - . flidota.in"e -*I- .2-: 0055. carbbxy
vi nyl _ pobyayld@de;aﬁgi L arglnlneo 55 oct: S/ldCdec gn@bS 0 - -, -
pon sorbabgl§sggbatg £§1yoxyl 4.5 stearate,--""". 001'00

polyoxyl 45 stearate ‘ 1.00

glyceryl monostearate o 1.00

purified waterx : 88.59

Total , - 100 %

Adjustment. of wviscosity: adjusting the viscosity to 3000

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

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

- [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 v 100 %

Adjustment of viscosity: 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-speed
spinning-type emulsifying device (Type: CLM-0.8S). ‘



-s. gl yOerYl rmnostearate 00 ,purified water88| 9.,;’:. Tot al

Adj ust ment of viscosity : D - rrPa s by us,ing:,:. :shearingrdt.ating. ..
the . . ,". e.formil atlonat15 000 ": _rpm_ undercoollngl nan , .
Lintermttently- jet stream generating-type Spinning= type- enul sifying
devi ce - .(Type :ps L 008 , . - 8Preparation exanple-2 27 (Exanple
‘,37)Drdg- forrrulation": tAdjustMerit:. of viscosity :: : adjusting '::
the .visc6sity- to 4000 . Shearing force:, i e:. ,

by rOtaﬁ&%@aﬁaglen %9%%%?&'@@'(ExaﬁﬁlgOBngrpnﬁgqgrformu@@thHgfor'J i nan

interm t3f ﬁi&%g@ﬁcé&%ﬁﬁ%en sprnning-type .

ef nUl Si fyi ' 8 83ant ied Pr wf‘}i on
exanpl. forrralatlonvf or ophthalm P pt-i ef—eonpri si ng

ketotlfenkeF‘hbJr@:ﬂéﬁJt“?@%ﬁlty (?6-(W.7.) ):. ketotifefeturtiai-ated 06-.9

pd ysori opbeysoxrkd(re).s005. carboxy vinyl , polymer- olLe@sginlne,.0 .20
concent Eg{_pgg}cgl-\yﬁgﬂ %I%Qer " di sodium edetateO 005 »dent - al koni ui rt

_chlori deg 00 purl fied . water.ps . 466 Totallbo - @dj ust nent of

.vi scosl't§ <Justlng the vi ScasityJ.. to 2: 00 ° rripa S. by using
shear | ng F@?l%%ntlfaté? Py IBHEti ng t he. 1.00
formul ati amabdﬁurﬁ)(ﬁhemaouercool ing..rian 0.005

intermtt Eé(l]kc% r&aB.geNer ati ng-type _spinning. - 4t emul si fying
"devic _SQE llf%& rBA J ustment of V4, Scosity-: aydiuStl n: the

, Vis. COSI Pb“;lflecﬂ r"ﬁ%?ﬁ s by using shearing :!'f orte by rotati ng-
the Total _ 100 %

Adjustment of viscosity: adjusting the wviscosity to 100

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-0.85).

[0082]

Preparation example 28 (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-argiﬁine 0.45
concentrated glycerin 1.00
disodium edetate 0.01
benzalkonium chloride 0.01
purified water 97.955
Total S 100 %

Adjustment of viscosity: adjusting the wviscosity 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-speed

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



, . formulationat 20,000rpm --Undercoolingin . an intermttentl-yjet

streaM gerierating7 t'ST.pe -fhigh-speed,: etruiziSifY:irig device -

(, Type,i -. Preparation exanple: 30 (ExaMple. .40): . -.Veterinary :drug
-forrmul ati on applicable to body 'conprising orbifloxacin -
-"Ingredient-Qu.-aht-ity,.,r(% (ww?®8g , '"orbiflox,aciri Tt1i COLP. Z010
,hitrate -trianti nbl one acetbnide .crotamton .- -concentrated , glycerin.
:carl: 30Xy; Vinyl pd Siner, _, octyicl odeCanOl=-, pol yoxyl 45 thtearate
sodi um nydroxi de disodium 7 edetat.e purified, water Adj ust nent  of
-viscosity aajustlng the viscosity to 5000 npa,,:s- by - _using shearing

force, 1ptepabycighal bigmple forﬁ%ﬁﬁ%ﬂ 34to 20, Ooovegeqmn i g,
1] )8 NS 0 -‘.-l IG-‘.' < e c y
t ehi gh- Faa;&;ats : [ e 9np|e31
(Exanmpl e 2= ) .. V@terlnarydrug Fap e-to ear
conpr si ng %ﬁ?ﬂ#lQ%éﬁﬂq1 ‘Ingredients- : Quantity _ (.. VVmb ) .
.-orbi fl oxacdmrzdle Gl trate _ .. :: -rni-Coriazble - nitrate .f . 00 ...
;i____ CEOE@@lﬁé¥ho%$%é5aoetd%&df iy -o.160Nncentrated
gl ycerin - carbo).cy .vinyl polyner '-:j.-
oC:; tYIdodeEEﬁ%ﬁm vom 4 7 vv.23 0": 00 .., poly, Ckyl 5 80 .stea.ra.te -
250 gIyder9©nqmntK§§ﬁQ%ﬁkﬁQ§rln0 5., ...,. sodium. hyﬁr@&ldeo.- 08 6 -
co>0 L d' bgbdbkim-echyet qioelq;me,IOOS' _ . purpféed . water,’
'76 - 359: oteyldodecanocl . _ 10.00
polyoxyl 45 stearate ~0.50
glyceryl monostearate » ‘ 0.50
" sodium hydroxide 0.10 .
disodium edetate : 0.005
purified water ' 76.155
Total - 100 %

Adjustment of wviscosity: adjusting ‘the viscosity to 5000

.mPa-s by wusing 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-0.8S).



TClaI-':.;. ... .Adjustnment : 'of vi._cosity-:,..,,....a. d jut ng.:: the
.viscosity to_, 500 mDa..s by ..using, shearl ng force - el

by 1 rotating . the forrrulation ', "at r_, 2,0, 0.00..."" : rpm, -

,Under -- : cooling --. ...-. dn - -an ,
i nt er m ttently jet streamgeneratl ng- kygpe generatl ng:- type ': -

hlgh speed . .. . - spinning7'type enuIS|fy|ng devi ce (Type
- cCLIv!-- 8S) -. "I NDUSTRI AL APPLI CABI LI TY -[008' 4] As
ment i oned above t he spraya. bl e skin./MJosa-adhesive ' - pr eparation...
c.of . 'inwedldlon is .. ._inproved in the ,retention, conpared Wth -.1:a
- COn-, Ye. nt ionql soformul ation, d further .usj g, an.u Per.-pressure,
--relief =3 25y b Teas ' i , N
Convent i OF : Mﬂmmed up
through a tmt has al so become possi bl@antityp (irEyard a
pr epar at i onowsuti tlabtaesifror . the gel -type "=fdtmnJ at iro00. EspeC| ally, when
using it i %Pc&?a’iz%legg{l%até it has ecom possbl e tlo@@t a',admnistration .
Means: a\}nasa Spray-anor nore-yhich, 7 it had been i npossi bl e-
be spr ayed ‘Eﬁﬁ Fhrthermore., in an upberc pr eséwpg relieflLairless--ty

. spray ,-c@@n%emferated QJWe?erpFlesent .inVentor' sha$-90i nproVed-: _a body ,"
-sI i dabl e"". camadb¥e Finhyl tgareRa. re 'spray . Containersscharacterized in that
the -resi dugéty% &3d s, low andet._ sprayed :a-Munt, ig stabl eThereby it has

O

becorre i en -s prayable. 7:type , Sk.iri 7muc- QGsa-: -adheSi Ve -
"prep’ ar at i BAL 6P h ?rﬁ/teerﬂqa&‘?,,arld L., admini &P&ion system
. conpri si nglydne:ephrrect)mmea,late A T 0 .&sorption ., an4..
cl ear ance |ggdlum-hydrcg>g§e%]rrenlt 3 - - of 'hl nItISb. ¥, 086 d _T":S"
7 s p L fodian e edetaotte er i sease has-. - een. . rgprove :and-
purified water . : ‘76.359
Total : ' 100 %

Adjustment of viscosity: adjusting 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-type high-speed

spinning-type emuleifying device (Type: CLM-0.88S).

INDUSTRIAL APPLICABILITY
[0084] As mentioned above, the sprayable gel—tYpe
5 skin/mucosa-adhesive preparatiob of the invention is
improved in the retention, compared with a eonventional
liguid formulat;onq and further wusing an upper-pressure-
relief alrless-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 preparatien suitable for the gel-type

formulation. Especially, when using'it in a nasal spray,



STOll 1/ in an angle suitable for!'.1l.the"use, furthernore. it,-..1 -, ---
- - -",.-- p055|ble to al nost - Use -:UP whiae, keeti-n.g a constant
an}C>L|nt ) S R --.. =12.t,.... of "-,cSne .,b.r,ay shot
to t nend: TherefOre : ..the,...preSent' pe ey e o« wu.=. , Inver-1,1.2n
..,,..L4s , enabid' .ntbreettiv.= and .Eﬁ%e.f;i...l.l....' .. ..,. for
{nasal preparatlon ,Spray.Iln ..addition, ....resent.. D
..... e |nvent|on is,. expected. ._-Cone:- .-f- ..' '
very TUSEI UL S e a. dnlnlstratlon .systemn the
resear ch’ Jaqﬂdhéévethfb‘P%t PREGGLLe 4t0  CaTTyp @par & | dAMENpFLIation by
int'...ranasal- admnistration- -Which drUg admnistra.tiOn route
conprlmlﬁﬁ?Qﬁ Ofgélnasﬁérﬁﬁﬂéﬁ'Gﬁwﬂﬂ(ﬁﬁgl° ebnta ner; Morgn irpdthiva |
-7: 1. . . RharMa euticai -
|ngred|entlt|lfl1adabe©n emP®SEABl@ tOtbeas@naaed,p@@nﬁrmgwng .
The-sDrayabl e skiri/nucosaadhesivle.-; reparation.; set forth'.7.wherein
the applied ".Furthermomejsia -dmi luuppeﬁEﬁrabfsurs:-irleasafl Lavidss-teyes  ear,
oral ca\.lt wurethra, ,=,QGum:or :.uretor the appliec.; skinis a "l dff
“ingers |e stxyy gooteinscal phe pressurt oumdentofs hasskmpaoMacosa-laghesi ve

of slidable valve in the container to prepare a. spray
container chafacterized in that the‘residual'rate is low,

-and the sprayed amount i1s stable. Thereby it'has‘becqme
possible to prepare a sprayable gel—type skin/mucosa-

10 adhesive preparation which ié safe and economy on the cost.
Therefore, when using the ‘sprayable gel-type
skin/mucosa-adhesive preparation of the invention and the
adﬁinistration system éomprising the ©preparation, the
absorption andvcléarance in the treatment of rhinitis or

15 other disease has bszen improved, and it 1s possible to
spray‘in.an angle suitable for the use, furthermore it is

possible to almost use up while keeping a constant amount

of one spray shot ‘to the vend. Therefore, the present
invention has enabled a -mors effective and ussful
20 preparation for mnasal spray. In addition, the present
invention is expected to ‘become a very useful

administration system in the research and development of
drug preparation for intranasal administration which is a
drug administration route for systemic action.

25



-preparation set forth in cial,i wherein the-erG.aripIi -a nucosanuO6Sa.

of nasal cavity - ffenaratibri,; set: : forth in ai:ay: oney-or clains
the, L4dhesi-Ve agent conprises carnoxv reparation :- set. forth 'adhesive
- -fagent contains. 'w vinyl .polymer 7lari_ gum . .. -Si:Dray-able.adhesive,
reparation set -forthin ',:whe:-the ..&kin/nucota- .. , ::a-dheSiye, .
agent con.tainS,''lcarboXy: -.Vinyl 1. polyner .and gllan!, - .- -gumin
a- total - anmount. tif 0 ..2 % (Ww4 . 0 96 (I z- Th." Sbrayabl egel -type'.al
.3n/rnuto. ... s"-acl he-sive, ,- c Cy e reparation.. set
forthln- any Cne -- '14.-irns to: CLAIW%ereln- , S -
- ski n/ mucosa- adhesi ve agent contains 0 1 %wv,i) 2 0 f (m/mo car boxy
yinyl polyner, ,--i":and ..the visCosity thereof , is adyusted by: - addi ng
an ,outsie shearing ,:iorce . 8The. spraVvabl e. SY,fin--/nucosa., --adhesive
..or,:ebara.i Oaseprhogrifiel melc-tyag hskid/ herersn -tskiesivdCoEaE=s=gtion 2, - -,
fadheSi veagent contains %, (ww)','.carboxy - - polyner and the

--vi sc, oSi tymphesend saadjest etbdnuBlcion . wideh NG-@Nt4 D S-d@e active
shearing-..-Lorce raya. ble
5 pharmaceutical ingredient in a gel base material comprising

a skin/mucosa-adhesive agent.

2. .~fhe ‘éprayable ,: gél;type skin/mucosa-adhesive:
prgparation set forth in claim 1, wherein the applied
10 mucosa is a mucosa of nasal cavity, eye, ear, oral cavity,
rectum, vagina, or urethra; or the applied skiﬁvis a skin
of hand, finger, leg, body, groin, scalp, the surround of

anus, or the surround of genitalium.

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

mucosa 1s a mucosa of nasal cavity.

4. The sprayable gel-type . skin/mucosa-adhesive
20 preparation set forth in any one of claims 1 to 3, wherein
the skin/mucosa-adhesive agent comprises carboxy vinyl

polymer and/or gellan gum.

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

25 preparation set forth in claim 4, wherein the skin/mucosa-



_SH Ve preparation set forth in..any-'..bne, Nnihi". 6 -- - - -

si n/ mucosa- adhesive :.agent :contain.S..%Ww:. to , carboxy |ny pol ynmer.
- ... .adj:usted.s cos 3_ - ' .nodulating agent-' and an outside shearing
force -. The.; sprayabl egel 7ski n/ MJcoSa- adheSi ve' - prebarat ion-; set

forth in.claim-9, wherein the -viscosit§8

froma group consisting of ,..
and cal ci um chl ori de.
sprayabl e-. 9' el =rtype

-sbdiUn

preparatloﬁd%%ﬁlveféﬂﬁﬁﬁ1Qﬁﬂﬁ%ﬁﬁﬁoﬁ 8l a% hie/a) .

...... ;, 10:
for carbowymﬂ¥ molym©b|9rheellanVQu@hc
basic water-soluble anmino .. "- acids-
wei ghL_-range:.to ..

. Ski n/ mucosa=adheti ve.
" Wher ei n:

¢ he, Théckenisgyay@ple , gel-

5

| agai nst car boy vi nyl
preparation Set forth in cIa|n1 Com .

 preparation set forth in claim 4,
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preparation set forth in claim 9, wherein the viscosity
modulating .agent is selected from a group consisting of

sodium Chloride,‘potaésium chloride and calcium éhloride.

11. The | sprayable gel-type skin/mucosa-adhesive
preparatibh set forth in any one of claims 4 to 10, further
comprising a thickening agent for carboxy vinyl polymer
which 1s selected from neutral or basic water-soluble amino
acids and'is contained inAthe weight range of 1 : 0.5 to

1 : 3 against carboxy vinyl polymer.

12. The sprayable gel-type skin/mucosa-adhesive
preparation set forth in claim 11, wherein the thickening
agent is arginine, lysine, and/or ornithine.

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

preparation set forth in any one of claims 1 to 12, wherein

the gel formulation contains an active pharmaceutical

- ingredient in an amount of 0.001 - 10 %(w/w) in the gel

formulation.
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t=he...sbraY operation has a viscosity rdtention e..of9-.; or nore.
claiins. 17 to 19,nerein th nmean particle .size - 15 fornulation',. sprayed
s in the range-,. betmeen 10 pn1and 100 he ,adm ni S ration. SySterp*Se
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preparatlon set forth.in any one of clalms 1 to 13, wherein’

the active pharmaceutical ingredient is 1in a suspended

state.

10 16. 'The sprayable - gel-type skin/mucosafadhesive 
preparation set forth in any one of claims 1 to 13,‘wherein
the active pharmaceutical ingredient is in an emulsified

state.

15 17. An administration system comprising the sprayable gel- B
type skin/mucosa-adhesive preparation set forth in any one
of claims.1 to 16 which is put in a spray containerefor a
gel fermulation (upper—?ressure—relief airless-type spray
container), which is characterized in that the

20 - administration direction of the spray. container can be
optionally -set -in order to spray the preparation to an
affected part for the treatment, i.e., the .gel " base

material can be sprayed at any angle.

25 18. The administration system set forth in claim 17,



e fornulation_stayfng Iin the -:Spra:y. container fs not nore..:.tharf.
V when the spray operation has bee: _m Qopntletely inpossible ,2ougn the

use,, and .rate of the gel fornulatior ' _ , sprayedrange ofthe p-re;
i"ked-ami lint-;10i s not esSthan :8 , acimLni tration systems'et forth
in any one airps 17 to 23, wherein :-.,tHey stray angie of the spray -.. -
"',., .., C...otta-:, r ,or .agminis,raL.ion, oar'any or. all angle

wherein the viscosity of the gel formulation is i1in the
range between 50 mPa-s and 5000 mPa-s, and the particle of
the formulation sprayed wvia the spray operation has a

viscosity retention rate of 50 % or more.

C 19 The"admihistratioﬁ éystem set forth in claimll17,
wherein thé viscosity of the gel formulation is adjusted in._
the range between 50 mPa-s and 5000 mPa-s by adding an
outside shearing force,_and‘the.partiéle of the fofmﬁlation

20 - sprayed via the épféy Opératidn has aviscoéit? £étentidﬁ;"

rate of 90 % or more.

20. The administration system set forth in any one of
claims 17 to 18, wherein the mean particle size of the
15 formulation sprayed is 1in the range between 10 um and 100

um.

21. The administration system set forth in claim 17,
wherein by adding an outside shearing éorce, the
20 viscosity of the gel formulation is adjusted in the range
between 50 mPa-s ana 5000 mPa-s, the'spray spreading-angle
from the spray container is set in the range between 10°
and 705, and the spray spread 1is set 1in from'uniformity‘

through'the periphery.
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22. The administration system set forth in any one of

claims 17 to 21,'charaCterized‘in that the rate of the gel

‘formulation staying in the spray container is not more than

20 % 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 % is not less than 70 %.

' 23j' The administration system set forth in any one of

‘claims 17 to 21,.characterized in that.the rate of the gel

formulation staying in the spréy container is not more than
15% 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 % is not

less than éo %.

24. The administration system set forth in any one . of
claims 17 to 23, wherein the spray angle of the spray

iner for administration can b
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