
DESCRIPTION SPRAYABLE GEL-TYPE SKIN/MUCOSA-ADHESIVE PREPARATION AND
ADMINISTRATION SYSTEM USING THE PREPARATION S TECHNICAL FIELD [0001]The cresent
invention relates to a gel-type skin/mucosa-adhesive preparation comprising an active pharmaceutical
ingredient, and an administrationem of 10the viscous gel-type skin/mu osa-adnesive preparation
comprising an active pharmaceutical ingredient using a spray container for a gel formulation
(upper-pressurerelief airless-type spray container) wherein the administration direction of the spray
container can be 15  optionally set. Especially, the present invention relates to a preparation for nasal
drop, and an administration system of the preparation using a nasal spray wherein the preparation can
be intranasally sprayed, optionally setting administration,",ion of the spray container, in 20order to
disperse and hold the gel preparation in a broad area of nasal cavity. BACKGROUND ART
[0002]Currently, as a method for administrating a 25medicament, it is often used to spray a liquid drug
preparation put in a spray container, to a mucosa and skin of a lumen and body surface. Especially,
drug preparation for intranasal administration is often used. The medicaments used for this purpose
had been limited to a Rregional use such as a treatment for rhinit s.However, these days such
administrationaetting some attention for tne purpose of systemic action.Low-molecular medicaments
for systemic action such as butorphanol and sumatriptan, and Peptidic medicaments such as
calcitonin and desmopressin have been already sold in the market as a drug preparation for intranasal
administration, and furthermore a lot of new applications via intranasal administration have been tried
to get some absorption-improvement or fast-act. [0003JThe merits ofdrug preparation for spray-
administration to mucosa, especially a drug preparation for    tranasal administrati.on include that (1)
fast act of a drug is expected because of its rapid absorption, (2) it is "--,..")O le to avoi-, the
decomposition of a drug due 20first-pass:ver, (3) it is possible to avoid decomposition of a drug due to
gastric acid or gastrointestinal enzyme in gastrointestinal tract, is possible to reduce the dose of a drug
because of its highbioavailabilitv,anoninvasive 25administration compared with injection, (6) a patient
can  3 treat himself/herself,a drug can directly reach the blood circulation or central nervous system,
etc., while the demerits of a drug preparation for intranasal administration include that (1) the dose of a
drug which 5 can he administered to nasal cavity is limited to 25 - 200 AL per one operation, (2) a
compound having a high molecular weight of 1 kD or more is hard to be absorbed via 



is route, (3) the absorption of a drug might be affected by the pathological state of nasal cavity, (4) the
state of 10 nasal cavity varied between individuals, (5) the elimination system by mubociliary clearance
might affect the absorption of a drug, (6) intranasal enzyme barrier exists, (7) nasal mucosa might be
irritated by a drug, etc. [0004] Nasal cav:tv is a site which first gets in contact 15 with the outside, as
well as oral cavity, which have a very outstanding character about the foreign-material-removal and
prophylaxis. The abnormal activation of these ac-ions or the failure thereby can cause rhinitis, nasal
allergy, etc. Especially, pollinosis -v fever) is becoming a 20serious social problem. For the purpose of
the treatment of these nose-localized diseases, a lotnasal spray preparations containing a
vasoconstrictor agent,an antiallergic drug, a steroid, etc. have been put on the market.
25[0005]Recently, some nasal absorption-type preparations  4 containing a bioactive peptide or a
water-soluble peptide having a molecular weight of 1030 - 3000 have been put on the market. These
water-soluble hial molecular medicaments are ineffectual via oral administration, but effective only via
injection. However, nasal administration can arra.ve at high bioavailability of several to several 10 9t.
The main reason thereof is :thought that the permeability of epithelial layer in nasal mucosa which is
an absorption path for water-soluble high-molecular medicaments is even 10 higher than that of
gastrointestinal tract or other mucosa. Thus, a nasal 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 15injection 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 migratne - on the basis of the fact that
the permeability of 20epithelial layer in nasal mucosa is superior to that other mucosa. A nasal
absorption-type preparation containing such a me i ament h=,./Hng central nervous system effect can
markedly.contribute the improvement of a patient's Q0L, because it is expected to exert the
pharmacological action more rapidly than a preparation ny-  S oral administration and it is possible to
be administered by patient itself. A nasal cavity has a MALT (nasal-associated lymphoid tissue) which
is similar to a lymphoid tissue. These days, some drug preparations for intranasal  5 administration
comprising influenza vaccine, diphtheria vaccine, etc. have been researched/developed as a
vaccine-administration route for airborne-infectible virus, because the nasal immunoresponsiveness is
hiah. Thus, it is so expected thata drug-Preparation forintranasal  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/physiological property of nasal cavity and
surrounding tissue thereof. 15[00073A drug preparation for intranasal administration needs creative
strategies because the clearance from nasal cavity is high. The preparation types for nasal cavity
which have been developed include an ointment preparation, a droplet preparation, a snray-tyne
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 he absorbed via the nasal cavity,
i.e., the Hnt-ranasal dispersibility of the preparations should be enhanced or the intranasal retention
(adhesive property) should be enhanced, in order  that the contacting time between an active
medicament and nasal mucosa may be lengthened (JP-B-2011069).       An ointment preparation for
nasal cavity is not so sanitary because it is usually put on with a finger, and 5 additionally it is difficult
to administer a predetermined amount of an active medicament because it is impossible to let the
medicament reach the mucosa of deep nasal cavity with a finaer. A droplet preparation has been the
most simple 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 mucociliary clearance.       A spray-type preparation is more dispersible than a droplet Preparation
because a liquid preparation can be pumped up, nebulized and intranasally 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 held. However, the intrana=1 20 administration of a powder
preparation might sometimes bring about some uncomfortable feelings and disorder of mucosa, and it
is difficult to design a preparation having uniform particles. [3008]Amongst these drug preparations for
intranasal 



25administration, a spray-type preparation is the most common  7 preparation type because of its
simplicity and comfortable feeling. On a spray-type preparation, some trials to enhance the efficacy
and the absorption of a medicament have carried out by widening the contacting area between a 5
medicament and nasal mucosa, and lengthening the contacting time thereof, i.e., improving the
retention of a medicament. [0009] On conventional spray-type preparations, it recommendable to suck
air from nose at= time of the spray operation, in order to prevent holding a medicament 10at nasal
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       and then almost all of the preparation is
carried from nose to mouth and finally swallowed. 15[0010]The slauid-sprayina device which has been
usually used in the past is made for a spray-type preparation for liquid formulation wherein a liquid
formulation is pumped up through a tube, which is generally used at an angle between about 0 - 250
(s=e Fia. 3). For this device, it is 20 necessary to put the tip of the tube in the liquid, and =us the spray
angle of the spray container for administration needs to be set at around 0 and a patient needs to tilt
his/her head forward, which is a reason fOr setting at an angle between about 0 - 250. However, using
25this administration system, a normal liquid formulation  8 Wit 10cosity or no adhesion, or is low
viscosity will instantly run to nostril. On the contrary, using this administration system as a patient tilts
his/her head back and the spray angle of the spray container for administration is set at about 65 - 90,
a normal spray-type liquid preparation sprayed will be hit on the intranasal wall such as turbinate and
nasal septum, and then drained to inferior meatus of nose because of its non-adhesion, and mostly
ended up being carried to his/her 10 mouth and swallowed. It is partially possible to prevent the liquid
from running to inferior meat-us of nose bvadding an adhesive polymer mentioned later as a substrate
of the formulation. Nowever, when an adhesive polymer is used therein, it is thought that the particle
size of the 15 formulation sprayed gets L.r-icter; the liquid cannot be widely dispersed since the spray
spreading-angle from the spray container gets smaller; the particles collide witheach other in a nose to
get bigger particles which is hit on the wal and Tnn% the formulation end up betn e0 carried to a
mouth and swallowed. Further, it is expected that the liquid 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
of the tube _or pumping up in the liquid in case a conventional  9 limitations to administer a liquid
formulation as a patient tilts his/her head back and the spray angle of the spray container for
administration is set at a desired angle.       In addition, the above-mentioned spray device for liquid is
a system absorbing external air and thus it is necessary to use a certain amount of an antiseptic agent
or other agent. [0011]In addition, the particle size sprayed from the        spray device to nasal cavity is
also one of the factors to 10be considered in order to improve the clearance of medicament. That is to
say, the nasal cavity of a human has an area cf about 150 - 180 cm-, the distance from nostril to
nasopharynx is 12 - 74 cm as a -aio:ht line which is very long, a nasal cavity has an optimized, narrow,
and comolicated geometric structure in order to protect the lower respiratory tract, and the narrow slit
of the nasal valve causes about a naf of the total air-resistance in nasal cavity. Further, there are some
spaces partitioned in a slit lit_ partition with turbinate in the backsido of 20the nasal valve, where the
speed of the formulation particles sprayed slows down and the partices can contacted with nasal
mucosa and dispersed.However, in such complicated and winding intranasal cavity, the formulation
particles sprayed should been easil', hit on the intranasal wall to he caught and deposited.Therefo  10 



most of the formulation particles sprayed to nasal cavity whose particle size is 5 p.m or more should
be caught by the nasal cavity, then the formulation particles hit on the intranasal turbinate mucosa to
be caught and deposited  5 should be carried backward by means of the ciliary movement of ciliated
cells covering th mucosa, and finally, via posterior nasal cavity and pharynx, drained to the month or
swallowed The countermeasure for the clearance of an active medicament which is taken as a foreign
material by cilia and mucus (mucociliary clearance) is the most important factor on the design of a
drug preparation for intranasal administration. The efficacy and the absorption of a medicament in
nasal mucosa 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 part of nasal mucosa. A
medicament administered to the effec ve 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 20due to the mucocilia y clearance and the absorption to nasal mucosa cell via nasal
mucosa. When the removal toward esophagus and respiratory tract from the effective capture part is
quick, the clearance for the absorption to nasal mucosa cell should be reduced and the bioavailability
23thereof should he reduced.Or, the intranasal area which  11 the formulation reaches can be
improved to expand when the particle size of the sprayed formulation is micrified, however, thereby the
risk that the formulation could reach lungs increases. Therefore it has been understood for a 5 skilled
person to consider the balance of the particle size. Accordingly, in order to increase the clearance or
the absorption to nasal m cosa 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 prOperty of a formulation for
nasal mucosa, and thus it has been necessary to add an adhesive polymer as a base material for
formulation to improve the property. [00121In theory, it is possible to spray a formulation far nose to
take the formulation to the backside of the nasal valve by controlling the particle size of the sprayed
formulation in a size of not more than 50 ym using a nebulizer, and inhreathing the sprayed particles at
the time of spraying. However, using particles in a size of not more than 50 p.m, 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 midht happen. Further, the device 25for spray
operation such as a nebulizer is expensive, and           was not any inexpensive and simple system to
spread a formulation having an effective particle size in a whole intranasal 10013] In order to improve
the retention of a spray-type  5 preparation in intranasal cavity, the present inventors have invented a
gel base material for spray-administration to mucosa or skin, and have already disclosed a sprayahle
gel base material and a spra able gel preparation comprising said base material and an active
medicament, 10which can be applied to nasal cavity that is a mucosa site and is possible use as a
high-spreading spray-type preparation for nose (JP-B-2011069).       However, it has been already
known as a serious problem that the viscosity should be reduced through spray operation even when a
high viscous sprayable gl preparation is sprayed.        In addition, it is sometimes difficult to keep a
constant amount of one spray shot when the spray angle for administration is rapidly changed, etc.
because the  7)0 sprayable 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 indicates an
unsprayed formulation retained in the container is high compared with a conventionaluld  rapidly in the
spray container. Furthermore, it is also a problem, that the formulation particles sprayed hardly reach
the deep nasal cavity due to their particle size distribution, and it is difficult to adjust the spray
spreading-angle and to spray in a uniform spray spread.  [0014] On a Preparation for
spray-administration to skim, -here 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 10for administration. DISCLOSURE OF INVENTION Problems to Be Solved by
Invention :00151As mentioned above, with regard to a drug preparation for spray-administration to
mucosa such as nasal Cavity, eye, ear, oral cavity, rectum, vagina', and urethra, especial spray-type
preparation for nose, it has been improved to some extent in case that sprayable gel base material is
used a liqu for formulation in order to improve the retention of the liquid. However, when a
conventions.' spray device for nose is used, ;-1G 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 formulation is decreased by spray operation, and therefore  



14 it has been necessary to improve such problems.In addition, it is necessary to use a certain amount
of an antiseptic agent or other agent because a conventional spray device for nosesystem absorbing
external air, 5and thus some improvements have been necessary for safety and production cost.
Furthermore, from the viewpoint of the complicated structure of intranasal cavity, it is one of useful
methods that the spray angle for administration is adjusted for the 10structure of intranasal cavity so
that the sprayed formulation can be spread to a wide area of the turbinate, however, there is a certain
limitation of the spray angle for administration of a liquid formulation using conventional spray-type
preparation for nose. Therefore, it has been desired to develop a new administration system capable
of spraying at a suitable angle and spreading a sprayed formulation to a wide area of the turbinate and
a new formulation for nasal spray capable of such system.        In adM-Hnr, there have been also
similar problems to 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. Means to Solve the Problem  15 [0016]The present inventors have extensively
studied on the above problem and have found an administration system comprising the spravable type
skin/mucosa-adhesive preparation which is put in a spray container for a gel formulation
(upper-pressure-relief airless-type spray container) that is different from a conventional spray container
for nasal drop, which is characterized in that the administration direction of the sb..a, container can be
optionally set, i.e., the ad l base material can be sprayed 10at any angle.Based upon the new findings,
theEnt invention has been accomplished. In detail, it has got possible to prepare the above desired
gel-type skin/mucosaadhesive preparation by containing a certain constant amount of carboxy vinyl
polymer and/or gellan gum in 15 skin/mucosa-adhesive agent. Particularly, the inventors have found
that the addition of gellan gum can prevent the viscosity of the preparation from lowering with nasal
discharge, {0017]In ation, the inventors have found that it is 20 possible to adjust the viscosity of the
above formulation by adding an outside shearing force to the formulation to prepare a formulation
having comparatively high viscosity (for example, 10000 mra.s to 50000 mPa-s), which can make it
possible to spray uniformly and completely prevent the viscosity of the formulation from lowering via
the spray  16 operation. Furthermore, surprisingly it has found that the viscosity of the formulation can
be adjusted by adding a viscosity modulating agent and an outside shearing force so that the spray
spreading-angle of the spray container and the spray spread can be set to meet the desired treatment.
That is to say, the present inventors have found that the following tendency. With regard to a gel-type
mucosaadhesive preparation wherein the viscosity is adjusted with a shearing force, the spray
spreading-angle sprayed from a 10  spray container tends to be narrowed. On the contrary, in the case
of adding a shearing force together with a viscosity modulating agent, the spray spreading-angle
sprayed tends to be widen. Using this principle, it is possible to adjust the spray spreading-angle
controlled to meet the purpose without using a variety of spray containers. In addition, the spray
spread sprayed from a spray container tends to be localized at the periphery in using a gel-type
mucosa-adhesive preparation adjusted with onlyviscosity modulating agent without any shearing
onforce. However, thanks to the finding that it is possible to spray in uniformity by adding a shearing
force, it is possible to control the spray spread to meet the purpose by using these factors.
[0.0181Furthermore, although such gel-type skin/mucosa- adhesive preparation is hard to be steadily
sprayed because  17 s viscosity and adhesive property, and additionally is hard to spray out the
preparation in the container, it has been found that a spray container for a gel formulation
(upPer-pressure-rel.ef airless-type spray container) can make it possible to spray in a constant amount
and markedly improve the residual race at the time of spraying out.       Especially, the present
preparation for nasal spray using the formulation and m can make it possible to spread the formulation
to a wide area of the turbinate 



10  when spraying it to nasal cavity setting the body position for administration (the angle of patient's
head) and the spray container at the effective angle. T0019]Practically, the present invention provides
a sprayable gel-type skin/mucosa-adhesive preparation comprising a gel formulation which contains
an active pharmaceutical ingredient in a gel base material comprising a skin/mucosa-adhesive agent.
[00201 The present invention provides the above-mentioned
sprayagel-typeskin/mucosa-adhesivePreparation, 20wherein the applied mucosa is a mucosa of nasal
cavity, eye, ear, oral cavity, rectum, na, 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 mucosa-adhesive preparation for nasal spray comprising a  18 ael
formulation which contains an active pharmaceutical ingredient in a tel base material comprisino a
mucosaadhesive agent. [0021]In addition, the present invention provides the 5above-mentioned
sprayabletype skin, mucosa-adhesive preparation, wherein the s in/mucosa-adhesive agent comprises
earboxy vinyl polymer and/or gellan gum. Furthermore, the present invention provides the
above-mentioned sprayable gel-type s'k-inimucosa-adhesive 10preparation,wherein
theskin/mucosa-adhesiveagent contains 0.1 96 v, to 2.0 96(w/w) carboxy vinyl polymer or gellan gum,
or contains carboxy vinyl polymer and gellan gum in a to amount of 0.2 96(w/w) to 4.0 ',;(w/w). [0022]In
addition, the present invention provides the 15above-mentioned sprayable gel-type
skin/mucosa-adhesive preparation,wherein thein/mucosa-adhesiveagent contains 0.1 /w) to 2.0
96-(w/w) carboxy vinyl Polymer, and the viscosity thereof is adjusted by adding an outside sheartng
force. The adjusted visc sity is generally 50 20mPa.s to 5000 mipa-s, preferably 100 mPa.s to 4000
mPa.s more preferably 500 Mfl-a-s to 3000 mPa.s, and the most preferably 2000 mPa-s to 2500
mPa.s. [0023]Additionally, the present invention provides the above-mentionedtype
skin/mucosa-adhesive preparation for nasal spray, which comprises 0.1to 2.0  carboxy vinyl polymer
as a skin/moose-adhesive agent,       wherein by adding a viscosity modulatina agent and an outside
shearing force, the viscosity thereof is adjusted to make a comparatively hiah-viscous preparation (e.g.
the  5 viscosity of 10000 mPa-s to 50000 mPa-s), and the spray spreading-angle 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 sprea ng-anale can be widened by adding a viscosity
modulating agent, and thus the spray spreading-an_ can be controlled through the two factors to meet
the desired treatment. In addition, the outside shearing force can make the spray spread (which is
localized at the 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 viscosity modulating agent in the invention is  20 nreferably selected from a group consisting of
sodium chloride, potassium chloride and calcium chloride.The controlled viscositygenerally 50 mPa.s
to 5000 preferably 100 mPa.s to 4000 mPas, more preferably 500 mPa-s to 3000 mPa.s, and the most
preferably 2000 mPa.s to 252500 mPa.s.  20 [0024]In addition, the Present invention provides th 



above-mentioned sprayable gel-type skin/mucosa-adhesive preparation comprising a thickening agent
for carboxy vinyl polymer which is selected from neutral or basic water-soluble amino acids and is
contained in the weight range of 1 : 0.5 to 1 : 3 ;preferably 1 : 1 to 1: 2) against carboxy vinyl polymer.
Furthermore, the thickening agent       carboxy vinylymer is preferably arginine, lysine, and/or ornithine.
10[0025]And the present invention provides the above- mentioned sprayable gel-type
skin/mucosa-adhesive preparation, wherein the gel formulation contains an active pharmaceutical
ingredient in an amount of 0.001 - 10 %-(w /w) in the gel formulation. 15[0026: Further, the present
invention provides the above- mentionedsprayablegel-typeskin/mucosa-adhesive preparation, wherein
the active pharmaceutical ingredient is in a dissolved, suspended, or emulsified state. [0027]-egent
invention provides an administration 20system comprising the above-mentioned sprayable
skin/mucosa-adhesive preparation which is put in a spray container for a gel formulation
(upper-pressure-relief airless-type spray container), which is characterized in That the administration
direction of the spray container 25can be optionally se- in order to spray the preparation to  an affected
part for the treatment,the gel base material can be sprayed at any angle.Especially, the present
invention provides an administration system comprisingthesprayablegel-typemucosa-adhesive
5preparation 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 10preparation in a
broad area of nasal cavity. [0028] The present invention provides the above-mentioned administration
system, wherein the viscosity of the gel formulation is in the range between 50 raPa-s and 5000
mPa..s (preferably 100 mPa-s and 4000 mPa.$), and the particle of 15  the formulation sprayed via the
spray operation has a viscosity retention rate of 50 1 or more.        The present invention provides the
above-mentioned administration system, wherein the viscosity of the gel formulation is adusted in the
range between 50 mPa..s and 20 5000 mPa.s by adding an outside shearing force, and the particle of
the formulation sprayed via the spray operation has a viscosity retention rate of 90 1 or more.     [0029]
The present invention provides the above-mentioned administration system, wherein the mean particle
size of 2 5the formulation sprayed is in the range between 10 puri and  ->2 100 ALm (preferably
between 50 ,urn and 100 p.m). [0030] The present invention provides the above-mentioned
administration system,       wherein by adding an outside shearing force (optionally adding viscosity
modulating agent), the viscosity of the gel formulation is adjusted in the range between 50 mPa.s and
5000 mPa.s, the spray spreading-angle from the spray container is set in the range between 10c and
70, and the spray spread is set in from uniformity 10through the periphery in order to meet the 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 9) 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 -efer-bly not less 20than 80 %). [0032]The present
i...vention provides the above-mentione administration system, wherein the spray angle of the spray 



container for administration caset in any or all angle between 0 and 360.In addition, the present
invention  nasal spray, wherein the spray angle of the spray container for administration can be set in
any or all angle between 45 and 1800. [0033] The ore sent invention provides the above-mentioned  5
administration system, characterized in that the addition of an antiseptic agenL, or a preservative is
omitted, or the said additive to be added to the formulation is decreased to 50 96- or less of the usual
amount level. [0034]The present invention also provides the above-  10 mentioned administration
system wherein a ring for reducing useless space is set in a spray container for a gel formulation
(upper-pressure-relief airless-type spray container), the body of slidahle valve has a tilt angle of 300
(preferably 15 - 250), and the ring also has the 15same tilt angle. BRIEF DESCRIPTION OF
DRAWINGS [0035] Fig.1 shows a spray container for a gel formulation ' per-ssure-relief airlessspray
container) used 20herein. The right half plane of the drawing shows a cross- qectional view to see an
internal structure.        Fig.2 shows a magnified figure of the main part in the cross-sectional view
shown in Fig.1 of the spray container for a gel formulation (upper-pressure-relief airless-type spray
container). The right half plane shows a container  24 wherein the body of slidable valve has a certain
tilt angle (as an example, 20 in the drawing) which is a feature of the present invention, while the left
half plane shows a conventional upper-pressure elief airless-type spray 5container.        Fig. 3 shows
some states that the present preparation for nasal spray is inserted in human turbinate (nasal meatus)
in various angles and administerd It is defined as an angle of 0 that the spray preparation is set  10
vertically. The figures show 7 examples administered in 25, 450, 55, 90, 135 and 180.        Fig. 4
shows the stability regarding the amount sprayed from each spray container, under the condition of the
viscosity: 1000 mPas (spray ancle for administration: 150).               3 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 20Fig. 6 shows the stability regarding th 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   the spray angle for administration: 45 (viscosity: 2000
mPa-s).       Fig. 8 shows the stability regarding the amount sprayed from each spray container, under
the condition of  5 the spray angle for administration:  (viscosity: 2000 mDa.$).       Fig. 9 shows the
stability regarding the amount sprayed from each spray container, under the condition of the spray
angle for administration: 90 (viscosity: 2000 10mPa.$).       Fig. 10 shows the figure of the spray
spread that is observed in Example 5 wherein the viscosity is adjusted to 2500 mPa.s by adding 0 96--
sodium chloride and an outside shearing force. i5Fig. 11 shows the figure of the spray spread that is 



observed in Example 6 wherein viscosity is adjusted to 2500 mPas by adding 0.125 9-6 sodium
chloride and an outside shearing force. 12 shows the figure of the spray spread that  20 observed in
Example 7 wherein the viscosity is adjusted to 2500 mPa-s by adding 0.25 96 sodium chloride and an
outside shearing force.       Fig. 13 shows the figure of the spray spread that is observed in Example 8
wherein the viscosity is adjusted to 2500 mPa.s by adding 0.50 96 sodium chloride, without  26 outside
shearing force.              14 shows the variation in the viscosity Example 4Example 10 and the
comparative example ;a adding a prepared nasal discharge. BEST MODE FOR CARRYING OUT THE
INVENTION [0036]The gel base material herein denotes a base material comprising a water-soluble
polymer compound as mucosa-adhesive agent, and water and/or alcohcl(s), which 10 has viscous
property. The gel base material may include an antiseptic agent, a preservative, an isotonic agent, a
pH regulator, a coloring agent, etc. which are conventionally used in pharmaceuticals. [0037] The
water-soluble'polymer  compound which is used as 15 a skin/mucsa-adhesive agent (adhesive
polymer) in the present invention, includes gum arabio, sodium alginate, propylene glycol. alginate,
carboxy vinyl polymer, carmellose sodium, xantham cum, gellan gum, gelatin, hydr=yethyl cellulose,
hydroxypropyl cellulose, hydroxypropvimethylcellulose,polyvinylalcohol, methylcellulose, etc. It is
possible to use a mucosaadhesive agent prepared by combining 2 or more of the above-mention-2
ingredi.nts. Further, in order to 2 make the present formulation possess skin/mcosa-adhesiveness, '7
R(2) make the viscosity theredf retained or little changed  through the spraying operation, (3) make the
present formulation get to a target site (incranasal in the case of nasal us with keeping the high
viscosity, and (4) make the present formulation sprayed in a mean particle size of 10 - 100 um
(preferably SO - 100 w,m) which is enough fine, simultaneously; a gel hasg, material comprising
carboxy vinyl polymer or gellan gum, or a combination of carboxy vinyl polymer and cell preferably
used as the adhesive polymer. As the base material comprising carboxv 10 vinyl polymer, the base
described in JP-3-2011069 "Stray 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 he 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 f,to carboxv vin--  polymer, so that 20the spray spreading-angle of the
spray container and the spray spread can be set to meet the desired treatment.       The operation
giving the shearing force herein can be carried out via a method known by a skilled person, wherein
for example, a high-speed spinning-type emulsifying eri-VHCP,  28 emulsifying device, a roll mill-type
emulsifying device, an ultrasonic-type emulsifying device and a membrane-type emulsifying device
can be used as a device giving shearing force. Especially, a ham mixer-type, a comb-type, and an
intermittently-jet tream-generating-type, high-speed spinning-type emulsifying devices are preferable.
The viscosity 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 mPa-s, and most 10preferably 2000 mPa.s to 2300
mDa.       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 spreading from angle 00 that the
gel formulation is sprayed. And, 15 the spray spread means an index which indicates uniformity on the
spread of the gel formulation sprayed For example, it is denoted as "sprayed in uniformity" "localized
at the periphery", etc. This evaluation of the spray spread was carried out by visually observing the gel
formulation which 20  was sprayed for a board from the spray nozzle and then adhered on the board.
[0039]The carboxy vinyl polymer which is used as an 



adhesive polymer in the present invention means a water- soluble polymer obtained by the
polymerization with an acrylic acid used as a main ingredient, and includes a  29 conventional
polymer, for example, Carbopol: (Noveon, USA), etc.The concentration of carboxy vinyl polymer used
in the present invention is generally about 0.1 - 2.0 %-(w/ Gellan gum which is a polysaccharide
produced by 5microorganism, Sphingomonas elodea, is generally used in a variety of food, etc..
Especially, low acetyl gellan gum whose trade name is GelrieR, and so on are preferably used_ The
concentration of gellan gum used in 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 frrmulation containing the two
ingredients is sprayed and contacted with a nasal discharge (nasal mucus), the sensitivity of the nasal
discharge (nasal mucus) against the ion of the formulation is reverse,  7 7, thus the viscosity thereof
gets lowered at first and the formulation once spreads in a wide area of a nasal cavity, and then the vi
is retained (increased) to make it Possible to long stay in a nasal cavity, which is an ideal profile. The
total concentration of carboxy inyl polymer and gellan gum used in the present invention is generally
0.2 4,0 94(w/w), and the ratio of both is adjusted resnonding to the viscosity shift at a time when the
formulation including an active medicament is contacted with nasal discharge (nasal mucus). R10040]
The thickening agent which is used for thickening  30 carboxy vinyl polymer means a water-soluble
basic material, which can neutralize and then ionize an acidic carboxy vinyl polymer, and thereby
structurally magnify the carboxy vinyl polymer to thicken the carboxy viryl polymer; and includes, for
example, an inorganic base such as sodium hydro and potassium hydroxide; and an organic base
such as an amine (e.g. diisopropanolamine, triethanolamine, and tripropanolamine), an amino acid (e .
arginine, lysine, and ornithine); and preferably arainine, lysine, and 10 ornithine. The thickening agent
belonging to the amino acid above is generally contained in the weight range of 1 : 0.5 to 1 : 3,
eferahly 1 : 1 to 1 : 2 against carboxy vinyl polymer. The pH of the water-soluble basic material
mentioned above may be adjusted to the desired range by 15 neutralizing the carboxy vinyl polymer.
The thickening agent may be used in combination with two or more of the above materials.  [0041: The
"active pharmaceutical ingredient" dissolved in t-1.1= 2=1 base material herein means a
pharmaceutical agent 20 which is generally administered to the area of skin and/or mucosa, for
example, a pharmaceutIcaL age= for tonically treating inflammation, allergy, etc., and a
pharmaceutical agent which is expected to act on whole body through absorption from mucosa such
as percutaneous absorption and nasal absorption are exemplified, but are not limited to  31 them. The
active pharmaceutical ingredient of the present invention which can be administered to the area of skin
and/ormucosaincludes,forexample,alocal vasoconstrictorsuchasnaphazclinenitrate, Rtetrahydrozoline
hydrochloride, oxymetazoline hydrochloride, and tramazoline hydrochloride;asteroid such as
hydrocortisone,prednisolone,triamcinolone acetonide,
dexanethasonephosphate,flunisolide,betamethasone phosphate, sodium beclomethasone
di:propionate , fluticasone  10 propionate, mometasone furcate, fluticasone furcate, budesonede,
ciciesonide, betamethasone butyrate broeionate, and diflucortolone valerateT a nonsteroidal
antiinflammatory drug such as aspirin, mefenamic acid, ibuprofen piconol, ,, profen, bufexamac,
bendazac, ufenamate,  .15 diclofenac sodium, indomethacin, felbinac, ketoprofen, flurbiprofen,
naproxen, pranoprofen, loxoprofen sodium, alminoprofen, zaltoprofen, ioiroxicam, meloxicam,
lornoxicam, celecoxib, and rofecoxib; an antihistamine such as
diphenhydramine,clemastinefumarate,tr4p,,lidine hydrochloride,isothipendvl
hydrochloride,alimemazine tartrate,cniorpheniramine maleate,and promethazine hydrochloride; an
anti-allagent such as cromclyn 



sodium,tranilast,ketotifenfumarate,amlexanox, azelastinehydrochloride,exatomide,levocabastine
25hydrochloride,fexofenadinehydrochloride,a..stine  32 hydrochloride,ebastine,cetirizinehydrochloride,
bepotastine besilate, olopatadine hydrochloride, loratadine, ozagrel hydrochloride, seratrodast,
pranlukast hydrate, zafirlukast, montelukast sodium, and suplatast tosilate; an  5 antimicrobial agent
such as nadifloxacin, clindamycin phosphate, levofloxacin, cefcapene pivoxil hydrochloride hydrate,
clarithromycin, cefditoren pivoxil, vancomycin hydrochloride, meropenem hydrate, flomoxef sodium,
cefonam hexetil hydrochloride, and orbifloxacin; an antiherpesvirus 10drug such as acyclovir,
valacyclovir hydrochloride, and vidarabine, an anti cytomegalovirus agent such as ganciclovir, and
foscarnet sodium hydrate; an antiinfluenza virus agent such as oseltamivir phosphate, and zanamivir
hydrate; an antifungal agent such as amphotericin 3, fluconazole, itraconazole, micafunqin sodium,.
terbinafine hydrochloride,net iconazole hydrochloride,  lanoconazole, luliconazole, liranaftate,
butenafine hydrochloride, and amorolfine hydrochloride; an antiseptic agent such as po done-iodine,
benzalkonium chloride, 20benzethonium chloride, and chlorhexidine gluconate; a local anesthetic such
as lidocaine and dibucaine; an immnosuppressive agent such as cyclosporine and tacrolimus hydrate;
an active vitamin D drug such as tacalcitol, calcipotricl, alfacalcidol, calcitriol, and maxacalcitol; a
chloride; a drug for treating skin ulcer such as aluminum chlorohydroxy allantoinate, tretinoin tocoferil,
bucladesine sodium, alprostadil alfadex, and trafermin; a vitamin drug such as cyanocobalamin and
mecobalamin; a 5vitamin K drug such as phytonadione and menatetrenone; an antiplasmin such as
epsilon-aminocaoroic acid and tranexamic acid; an antiepileptic drug such as cionazepam,
carbamazepine, and zonisamide; a hypnotic such as triazolam, brctizolam, zolpidem tartrate,
duazepam, nitrazepam, and 10 diazepam; an antidepressant such as paroxetine hydrochloride
hydrate, etizolam, fluvoxamine maleate, milnacipran. hydrochloride, and imipramine hydrochloride; an
antipsychocic agent such as olanzapine, risperidone, and quetiapine fumarate; a drug for treating
dementia such as 15donepezil hydrochloride and nicergoline; a drug for
treatingParkinson'sdiseasesuchasapomorphine, cabergoline, :bergolide mesilate, bromocriptine mes_
amantadine hydrochloride, and droxidopa; a drufg for treating cerebroprotective such as edaravone;
an analgesic 20 such as morphine, oxycodone, fentanyl, buprenorphine hydrochloride, and
butorphanol tartrate; a stop smoking aid such as nicotine; a drug for treating migraine such as
ergotamine tartraee, sumatriptan, zolmitriptan, eletrip an hydrobromide, rizacriptan benzoate,
naratriptan,  34 as cyanocobaLamin, and mecohalamin; a sax steroid hormone such as estradiol,
estriol, progesterone, and ,testosterone; a metal detoxification agent such as deferoxamine mesylate;
an ancitussive/antitussive drug such as codeine phosphate 5and isoproterenol hydrochloride; an
antiemetic such as or-ansetronhydrochloride,ramosetronhydrochloride,
tropisetronhydrochloride,granisetronhydrochloride,     metoclopramide, domperidone, and mcsanride
citrate; an anticancer agent such as goserelin acetate, hicalutamide,
10tegafur,pacitaxel,tamoxifencitrate,gemottahine hydrochloride, doxifluridine, capecitahins, imatinib
mesilate, rituximab, aefitinib, trastuzumab, paclitaxel, and docetaxel hydrate; an antihypertensive
agent such as candesartan cilexetil, valsartan, losartan potassium, telmisartan, olmesartan medox.
mil, amioipine besylate, nifedipine, benidpine hydrochloride, nicardinine hydrochloride, nilvadipine,
azeinidibine, manidipine hydrochloride, diltiazem hydrochloride, enalapril maleate, imidapr rochloride,
temocapril hydrochloride, 20 perindopril erhumine, carvedilol, hisoprolol fumarate, propranolol
hydrochloride, and atenolol; a drug for treating dysuria such as tamsulosin hydrochloride and
naftopidil; an antiulcer drug surT-, as cimetidine, ranitidine hydrochloride, famotidins, and nizatidine;
25oardiotonic agent such as dopamine hydrochloride and  35 



dobutamine hydrochloride;a bronchodilator such as fehoterol hydrobromide, ipratropium bromide, and
oxitropium bromide; an anti-obesity agent such as mazindol and peptide YY; an autonomic agent such
as neostigmine methylsulfate; a drug for treating angina such as nitroglycerin, isosorbide dinitrate, and
nicorandil; an antiplatelet agent such as ticlopidine -rochlorids, cilostazol, sarpogrelate hydrochloride,
and beraprost sodium; an antidiabetic drug such as voglibose, acarbose glimepiride, nateglinide, 10
metformin hydrochloride, picglitazone hydrochloride, and gliciazide; a lipid-lowering drug such as
pravastatin sodium, simvastatin, fluvastatin sodium, atorvastatin calcium hydrate, Pitavastatin calcium,
rosuvastatin calcium, and bezafibrate; an antiarrhythmic drug such as 15 pilsicainide hydrochloride,
mexiletine hydrochloride, and disopyramide phosphate: a muscle relaxant such as baciofen,
piracetam, eberisone hydrochloride, and tizanidine hydrochloride; an antirheuratic drug such as
bucillamine, methotrexate, infliximat, predrisAolone farnesylate, and actarit, additionally LHRH
(luteinizing hormonereleasina hormone) as a peptide/Proteinaceous drug: a growth hormone-releasing
factor; a somatostatin derivaative; a posterior pituitary hormone such as vasopressin and
desmopressin acetate; an oxytocin; a 25hirudinderivative;anenkephalin;aACTH  36 (adrenocortico
ropic hormone) derivative; a bradykinin derivative; an insulin; a glucagon derivative a growth hormone;
a growth hormone-releasing hormone; a lutein zing hormone; an insulin-like growth factor; a calcitonin
gene-  5 related peptide; an atrial natriuretic peptide derivative; an interferon; an interleukin; an
erythropore. n; a granulocyte colony-stimulating factor; a macrophage colony-stimulating factor; a
parathyroid hormone; parathyroid hormone-releasing hormone; a prolactin; a thyrotropin- 10releasing
hormone;angiotensin; a calcitonin; a Gn-RH  (Gonadotropin releasing hormone) derivative such as
leuprorelin acetate, buserelin acetate, and nafarelin acetate; a thrombolyti_ drug such as tisokinase,
alteplase, monteplase, pamiteplase, and nasaruplase; a vaccine such as 15influenza HA vaccine,
pneumococcal vaccine, and recombinant adsorbed hepatitis B vaccine.The active pharmaceutical
ingredient may be contained 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 insoluble water is used, a formulation containing tho medicament may become clouded.
However, act we medicament i nct precipitated and hence it is no problem to use i.t via a normal
spra:,.. operation. On the contrary, it is preferable 25to use a solubilizer in the formulation or to prepare
the  formulation with the active medicament that is dissolved in a water-soluble organic solvent in
advance, when an apti medicament soluble in a formulation can be more absorbed in a target site
(nasal mucosa in case of nasal spray). The 5 water-soluble organic solvent includes a lower alcohol
such as ethanol and isopropanol, a glycol such as propylene glycol, 1,3-butylene glycol, and
polyethylene glycol having a molecular weight of 300 - 500. addition, the solubilizer used herein can be
selected from a variety of 10surfactants, depending on the solubility of the activ medicament. [0043]In
addition, it is useful to suspend an active medicament by adding an appropriate suspending agent.
The suspending agent includes, for example, a variety of 15surfactants such as a sucrose fatty acid
ester, polyoxyl 40 stearate, polyoxyethylene (60) hydrogenated castor oil polyoxyethylene, polysorbate
80, glyceryl monostearate, sorbitan monostearate, and sorb an monopalmitate. [0044] Further, it is
also useful to emulsify the gel base '70material by adding an appropriate emulsifying agent and then to
add an active medicament thereto; or to emulsify The.act eHmedicaneht itself. 'The emulsifying agent
used herein can he 8=Cocr from a va etv of surfactants [0045]The term "mucosa" used herein refers to
an 25epithelial layer originated from ectoderm, covered in  38 epithelial cell; and as an example
thereof, nasal cavity, eye, ear, oral cavity, rectum, vagina, genitali=, urethra, anus, etc. are
exemplified_ And, the term "skin" used herein refers to a layer covering body surface; and the example
thereof includes a layer of hand, finger, leg, body, groin, scalp, the surround of anus, the surround of
genitalium, 



The termmucosa" used herein means "skin and/or     mucosa, which is used in order to cover a target
site that 10has both skin and mucosa, such as the surround of anus, or the surround of gendtalium.
100461 The viscosity defined herein can be measured, for example, by the viscosity measurement by
capillary tube viscometer, the viscosity measurement by rotational viscometer, etc., which are
described in Viscosity Determination in the Japanese Pharmacopoeia (General -Tests section).
The viscosity of the gel formulation used herein is generally 50 mPa-s to 5000 mPa-s, preferably 100
mPa.s to 204000 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 Rpre-sprayed gel
formulation.  39       In the present invention, the viscosity retention rate of the formulation particle
sprayed via the present spray operation is preferably 50 % or more. [0048] The mean particle size of
the formulation particle 5 sprayed in the present invention can be measured for example with a particle
size analyzer which uses a laser light scattering method.       The mean particle size thereof in the
present invention is preferably in the range of 10 gm to 100 gm, 10and further preferably in the range
of 50 4an to 100 p.m. [0049] The "residual rate" defined herein refers to a rate of the amount of the gel
formulation which stays in the spray container for a gel formulation (upper-pressurerelief airless-type
spray container) at the time when the 13gel-type mucosa-adhesive preparation for nasal drop is _
sprayed out and the spray operation cannot be carried out, per the total amount before using.       The
residual rate of the present invention is generally 20 % or less, preferably 15 % or less, and more
preferably 10 or less. [0050]The "prefixed amount" defined herein refers to an amount or
amount-range of the formulation that is sprayed through one-shot of the nasal spray, which is fixed
beforehand. For example, when it is defined that about 100 25mg of the formulation is sprayed through
one-shot of the  4-0 spray operation, the prefixed amount is 100 mg.       In the present invention, it is
preferable that the formulation sprayed in the prefixed amount 4- 10 96 is 70 96 or more, and more
preferably 80 I; or more. [0051]The antiseptic agent defined herein includes, but are not limited to,
benzalkonium chloride and benzethonium chloride. The preservative includes, but is not limited to, a
haraben such as methylparaben and pLcpyiparaben. Herein, the usual amount of an additive means
an additive amount 10 which is permitted, for example, as the pharmaceutical approval, which is easily
guessed with the amount of an approved pharmaceutical, a structure thereof, etc. by a skilled person.
[0052] The spray container for a gel formulation (upperpressure-relief airless-type spray container)
used herein includes a container as exemplified in Figure 1 of the attached drawings.       The spray
container is an airless pump container which is operated as follows: 20removing the cap of the
container; and 



depressing the annular flange of the pump which is attached on the head of the container           to
spray from the spraying outlet the content in the suction chamber of the pump which was already
sucked from 25the container inside, and simultaneously  41        to slide the body of slidahle valve up,
relating with the absorption as vacating the container inside, wherein the circumference of the body of
slidable valve is prePared so that the annular outer surface of the body can move like 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 thatdoes not mention
the use for 10 nasal spray (JP-A-2003-212262). However, it has been desired to reduce useless space
which does not contribute to the spray operation to a maximum extent, and to make it possible to
smoothly replace air in the suction chamber with a formulation when charging the suction chamber, as
a 15 (upper-pressure-re ef airless-type) spray container for the gel-type formulation like the present
invention. Especially, it was anticipated that the residual amount in the container at the time that the
non-fluid gel-type formulal-Hor of the present invention was sprayed out would 20be more than that of
a conventional formulation because of its bad retention.Thus, the inventors have further improved the
conventional airless spray container, setting a ring for reducing useless space as shown in the right
half plane of Figure 2, and further having a certain 25tilt angle on the body of slidable valve which is
42 ordinarily an even face.Through the improvements, the inventors have found that it is possible to
easily remove air in the container and further to almo.t completely remove the dead volume by setting
a ring having the same 5  tilt angle to almost completely fit the faces between the body of slidable
valve and the ring at the time of sprayingout. 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 ael 10 formulation (uPper-Pressure-relief airless-type spray container) which is used in the present
invention and has the above properties as shown in 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 valve is
small, there can retain an airspace in the shoulder part of the body of the container; while when the
angle is big,there can retain an airspace in the lower part of the slidablevalve; both are inconvenient.
The angle is preferably 5 - 200, more preferably 15 - 250. 20E0054]In addition, the spray container for
a gel formulation (upper-pressure-relief airless-type spray container) used herein is not a system
absorbing external air, and thus has very useful property as a pharmaceutical preparation that it is
hard to suffer  43 the spray container is a very useful administration system for nasal spray from t' e
viewpoint of safety and production cost because it is not required to use any excessive antiseptic
agent or preservative. 5[0055]The spray angle of the spray container for administration in the invention
can be used setting in any or all angle between 00 and 360. For example, the above-mentioned
sprayable preparation for nasal spray can be used so that the body position for administration (the
angle of 10 patient's head) and spray angle of the spray container for administration can be varied as
shown in Figure 3 of the attached drawings. That is to say; the present preparation can be sprayed in
any angles: .e., around 00 which is an available angle in a conventional nasal spray, 45 - 90 15which
is hard to be sprayed, and 1800 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 - 1800, the turhinate
nasal meat-is) 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 the turbinate at first. And then, the formulation
captured/adhered in the turbinate will be carried backward by means of gravity and ciliary movement
of ciliated cells 25covering a mucosa to spread in a wide area of the turbinate. 



44       Therefore, the angle between the body position for administration and the spray angle of spray
container for administration may be set in any angle of 0 - 1800, preferably 450 - 180, further
preferably 550 - 1800, most preferably around 135 in which the turbinate (nasal meatus) is set in a
vertical direction, and it is the most advantageous to spread in a wide area of the turbinate. The body
position may be selected from standing position, sitting position, lying position on ne's back, lying
10position on one's side,etc., i.e. any position is available.The preparation for nasal spray of the
invention can 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 20examples; while for some
physicochemical tests, the following 9 kinds of gel-type skin/mucosa-adhesive preparations which had
each different viscosity were prepared with some ingredients mentioned below, without any active
pharmaceutical ingredient, and subjected to the 25following physicochemical tests.  45        In the
following examples and experiments, each viscosity was measured at 20C with a viscometer type C.
Examples 1 - 3 are gel formulations which are prepared by adding the same amount of sodium,
chloride as a viscosity  5 modul tHna agent to each formulation without using any shearing force,
which have viscosities of 1000, 2000 and 3000 mPa.s, respectively. (The viscosities of Example 1 -
3 which are prepared without adding sodium chloride as a viscosity modulating agent are 31000
mPa.s, 35000 mPa.s, 10and 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 so ium chloride as a
viscosity modulating agent together with a shearing force. Each viscosity of Examples 154 - 7 is
adjusted to 2500 ma-s.(The viscosity of Example 4 which is prepared without using any shearing force
is 23000 mPas. The viscosity of Example 5 which is prepared without using any shearing force and the
viscosities of Example 6 and Example 7 which are prepared without using 20sodium 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 wherein the viscosity is adjusted to 2500
mPa.s with a viscosity modulating agent, without any  46 prepared without adding sodium chloride as
a viscosity modulating agent is 34000 mPa-s.)       A comparative example as a control formUlation of
Examples 4 - 8 was prepared without using any viscosity 5modulating agent or any outside shearing
force, wherein the viscosity was 2500 mPas.     Ingredients 



Quantity (%( /w))          Example 1. Example 2 Example 3     Icarboxy vinyl polymer0.620.530.56
L-arginine0.740.951.0 disodium edetate0.050.050.05 :slysorbate 800.1r ' ,,.i0.1 . - concentrated
glycerin1.01.01.0 sodium, 'chloride0.50.50.5 purified water97.1996.8796.79      Oda 100 % 100 % 100



Detected viscosity 1000 mPa-s 2000 mPa-s3600 MPa.s      Ingredients Quantity(edw/w))  Example 4
Example 5 lExample 6 Example 7 Example p Comparative Example Icarboxyvinyl polytner L-arginine
Sodium chloride purified water 0.25 U.S - 99.25 D.5 1.0 -i 1 98.51 10.5 :1.0 0.125 98.375 



0.5 1.0 0.25 98.25  0.5 1.0 U.S 98.0 0.085 0.17 - 99.745 Total 100I 100%[100% 100 % 100% 100%
Detected viscosity Adjustment of viscosity:adjusting theviscosityto2500mPe-sby
usingshearingforce,i.e.,by 1 rotating theformulation at15,000 1rpmundercoolinginan
.intermittently-jet-stream- generating-typehigh-speed spinning-typeemulsifyingdevice (Tune:TLM- 3 .
8,9(. 2500 mPa.s 2500 mPa-s  The containers used for the tests are the following  spray container
which can spray about 100 mg in one operation.       Container of the present invention: a spray
container for a ccl formulation (upper-pressure-relief airless-type 5spray container) (100 mg-sprayable
pump, charged amount: 5 g).       Control container (1): a spray container of a commercial preparation
which has a double structure, wherein the inside structure is in a mortal-form, 10characterized by
minimizing the remaining amount in the container (100 mg-pump, charged amount: 5 g).      Control
container (2)1 a conventional spray container (100 mg-pump, charged amount 5 g). [00E7] 



Tests for remaining amount in the container, amount sprayed within the prefixed range, and spray
frecuency         bout 5.0 g of each formulation of Example 1 - Example 8 was exactly welched and put
into the three kinds of spray containers: container of the invention, control container 20 (_:.) and
control container (2) which were weighed in the vacant state beforehand. The containers were tilted at
the angle between 0 - 180 shown in Tables 1 and 2. The spray amount of every one-shot of the spray
operation was measured by calculating the weight difference between 25before and after shot, and the
measurement was repeated  48 until the formulation was sprayed out almost completely. Table shows
the result using the container of theinvention, and Table 2 shows using the control containers. cn
addition, as a distribution (96) of the formulation 5put in the container after spraying out,       the
remains (I.,) in the container at the time that the spray operation with the pump gets impossible,
"formulation (9E) sprayed within 100 + 10 mg" which denotes the rate of the cumulative amount of the
10 formulation sprayed in the range of the prefixed amount (100 mg) + 10 96, per the total amount of
the formulation, and            "formulation (t) sprayed outside 100 + 10 mg" which denotes the rate of the
formulation sprayed outside the 15range were calculated using the following formulas. The results are
also shown in Tables 1 and 2. Remains in the container= Remains in the containerfill amount100
20Formulation (96) sprayed within 100 + 10 mg - The cumulative amount (g) of the formulation
sprayed in the range of 100 + 10 mg / Initial fill amoug) X 100       Formulation (96) sprayed outside
100 + 10 mg = The cumulative amount (g) of the formulation sprayed outside  49       Furthermore, the
frequency of the shots which could be sprayed in the range100 4- 10 mg is shown therein. [0058]
Table 1: Test results uging the container of the QdAl M@UTPWOD  Formulation - a- 0 4 o W u) E. >
Distribution(a.))ofthe formulationputinthe , container after spraying oue 



Count of shots sprayed within 100  10 Mg     TA 0 n-rI 4 jj H '01 8 5 a) a) 4 m r6 -ol oa -H rd 4J0 ,o CI
C>,H tHCI 0. E 0, >-,(0. oo re,H 4tn 08 .H r0 0 a) rrl o t;>-, --1tH H 65 M 0>_, .,, - 04 0 Rr4 Ca 0 0 00 



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



5.1 44   Example 6 2500 7.2 27.8 5.0 45   Example 7 5500 7.2 87.6 5.2 44   Example 8 2500 7.1 87,9
5.0   250 Example 2 2000 - - - -   



Example 7 2500 7.1 27.8 5.1 45  45 Example 2 2000 7.1 87.7 5.2 4   Example 7 2500 7.2 27,6 5.2 44
650 Example 2 2000  27.4 5.5 44   Example 7 2500 7.1 27.7 



5.2 45  90 Example 2 a 2000 7.1 27.2 5.1 44   Example 7 2500 7.2 87.5 5.3 44  1205 Example 2 2000
71 87.7 5    Example 7 12500 7,2 27.2 5.045  50 Table 2: Test results using control container (1) and
control container (2) 



Co---1 ntainer type  Formulation  Distribution formulation container    0 PIN r) 0 Formulation d sprayed
{0 within J r T; 100  lo mg ,raCtt Formulation 'cl;:j-H Ph sprayed u0 outside 0 cr 100 + 10 mg r) (1) ID
Count of shots sprayed within 100 + 10 mg     idaTPqnos @gd UT wupewzg    F Control container (1)
2 -ample 1000 24,4 65.4 



10.2    Exampe 2000 2 27.7 Ga. 11.2 31   Example 3 3600 31.3 54.7 14.028   Example 2530 26.2
62.111.722   Example 5 2500 28.1 59.712.2!30   Example 6 



2500 27.3 60.012.730   Example 7 2500 28.4 58.4!13.2 30   Example 8 2500 28.0 59.7 12.3 30
Control container (2)  Example , 3 1000 23.5 55.1 16.4 28   Example 2 2000 22.8 47.2 



20.0 24   Example 3 3600 38.6 29.2 22.2 20   Example 4 2500 30,9 50.5 18.6 26   Example 5 2500
31.6 49.2 18.2 25   Example 6 2500 131.8 48.1 



20.124   Example 7 2500 32.7 47.3 20.124   Example 8 2500 34.5 46.8 18.7!24     [0059] When using
the present system using the container of the present invention, the distribution rate (%-,) of the
5iorir1ulation ut in the container after spiraying out -could  51 be almost constant even if the
formulation is highly viscous, i.e. it is almost constant without -being affected by the viscosity or the
spray angle for administration. The results showed that the remains amount in the container were low
(about 7 %-), and the formulation amount sprayed within the prefixed range was high (about 87.7 96).
While, when using Control container (1) and Control container (2), the distribution rate was affected
the viscosity as shown in the following Table 2, i.e., the remains amount in 10the containers increased
and the formulation amount sprayed within the prefixed range decreased as the viscosity rose.
Hereinafter, the results shown in the above Table 1 and Table 2 were re-constituted by classifying the
results on the basis of the spray angle for administration and the 15kind of the preparations, and the
re-constituted results are shown in Table 3.- Table 3. [0060]The results wherein the spray angle for
administration is 0 are summarized in Table 3, Table 4 and Table 5 which are classified on the basis of
each viscosity 20  and each spray container. The results have shown that the present system using
the container of the invention is very useful. In addition, Figure 4, Figure 5 and Figure 6 graphed on
the basis of the results in Table 3 - Table 5 show the relation between the viscosity and the stability
regarding the sprayed amount comparing between each spray  52 container. These graphs also show
that the present system is useful. Table 3: Distribution rate (I,) of the  formulation after spraying out
which has viscosity (1000 mPa.$) in each spray container Container type 



Spray angle for administration UOTTPinWrOd Viscosity (mPa-s) Distribution(t)ofthe
formulationnutinthe container after spraying out Count of shots sprayed within 100 i 10 mg     0 r. o V,
-H -1 mO mr. 0 w a , 7 EU Hwl , 5?x o5 ,d t 4.400 +? w m ,o 00 WH Formulation sprayed 



outside 100 + 10 mg  Container ofthe invention 00 Example 1000 7.1  87.8 5.1 44 rControl container
(1)  (1)  mple 1000 24.4  85,4 10,273 antral container (2)  (1)  Example 1000 28.5 [ 55.1 . 16.4 22  



Table4:Distributionrate(90ofthe formulation after spraying outwhichhasviscosity(2000mPa,$)in
eachspray container    C s-1 ci P 0 d 0 d c - 0     m U)' Or) u N M E Distribution(%)ofthe
formulationputinthe container after spraying out co u U       H t1 0 g H m  



4 11;;1 '-'t 5-1 55 C) ci 0 rd .0a) ;), H 7.3 5 0, 4.410 0 041 +1 o 0 H 4 o ri 4.) 0 rt    :>-?H H0) 010 k o 0
H +1   



Container ofthe invention 07  :aisle 1 1 2000 7.2 87.6  5.2  44  Control containe (1)  (1)  (1)  Example 7
12000 7,7 61.0  11.3  31  Control Container (2)  (1)  (1)  Example 2 2000 32.8 7.2 



20.0 24   53 Table 5: Distribution rate (26)  of the formulation after soraying  out which has viscosity
(3600  mPa.$) in each  spraycontainer ConLainer ILypq Spray angle for adminisLratien noTluifluTog
(S AlTso"TAi , _J Distribution(47)ofthe formulationnutinthe container after spraying out m C ?k/-r4m o
P , ?/)ri0 144 0'0+I a) )..15, re  k  ri o a u o     S-4 c 5 c m 



e! .?-?rq d 5o 0 a: 5m o -H o 55,ri 5 (-4re -,1 EI:s, 5o 00 W- 517, 0E -moo 4-) 0) t 0 re 5-mmel
t-.11ro'VI ,s-i 4i+i so ,7; m 0 0 P0 e!  Container ofthe invention 00 Example 3 3600 7.3 



87.7 5.044 control container (1)  (1)  Example 3600 31.354.7 14.028 Control container (2)  (1)
.Example ' 3 3600 38.6 39.2 22.2 20  [0061] In addition, the results of the distribution (%) of the
formulation put in the container after spraying out, wherein Example 2 or Example 7 is selected as a
content of  5 the preparation, are summarized in Table 6 - Table 11 which are classified on the basis of
each spray angle for administration and each spray container. The results have shown that the present
system using the container of the invention has a low residual rate and enable a very stable spray in
any spray angle. In addition, Figure Figure 9 graphed on the basis of the results in Table 6 - Table 8
show the relation between the spray angle for administration and the stability regarding the sprayed
amount- comparing between each spray container. These 15graphs show that it is only the system of
the present  54 invention to be able to use in a spray angle of GS or 90. Table 6: Distribution rate (es)
of the formulation after .spraving out which has viscosity (2000 mPa:s) and stray angle (45) in each
spray container Container type Spray angle for administration Formulation (s-2d) AgrsoosTa
Distribution(s)ofthe formulationputinthe container after spraying out Count of shots 



sprayed withi.n 100 :I: 10 mg     Remains in the container oE "411 c-1ro ." 7.ri+1 14 m0 0c W.-.4 e711
em 0E r--10th 1-1+1 k40o 00 w,-1  Container ofthe invention 454 Example 2 2000 7.1 87.7 5.2 44
Control [container 



(1)  (1)  - 2 2000 35.7 48.5 15.8 25 Control container (2)  (1)  Example 2 2000 40.3 34.3 25.4 18  Table
7: Distribution rate (9c) of the formulation after spraying out which, has viscosity (2000 mPa:s) and
spray angle (65) in each spray container  04 )5 .:-? [(2t 1,0 0 U D w 0 -1 a: t ri [t -81 Ctl' Cr:rd rd e 0 ''''
.t: 0 ,--1 e 



E o k .L: - -riEn 0 0 m 0 0, 7 t Distribution(4)ofthe formulationput .inthe container after spraying out m
m 4J -2 _a u E  m-0.10 0 75+I 0 0 PI a2 H u m     c 14 7$ 1:: 0 ,_0 6 p.u Jm  ri '7 4J W0 0 ,,, r. H a%
q+1 



-1 o Li E 04 ',.:Cf: oo Li,--1 ' M HI rC C -4.'qi 2.1 0 7 ?I'H H J.J-1-i 5 _s4 o 0 0 0o .--1  Container of the
:Invention 65 Example 2 2000 7.1 87.4 5.5  Control contafner (1)  (1)  Example 000 50.7 I9.4 29.9
Control container (2)  (1)  



Example2000 2 72.80.0 27.2  53 Table 8: Distribution  rate () of the formulation after spraying out
which has viscosity (2000 mPa.$) and spray angle (90) in each spray container  I atI ao! w1 -H .0 @ H!
MSA1 04-)1 rdEft. ,H t   -,.H t E SA .0 C., d n . t 0 .,n .,,) t r-; S k 0 W 1>-, 4-.1- .riCO 



0) t 0 uF.:4 m w .ri - 5 7-Distribution(5u)ofthe formulationputinthe container after spraying out u)s 4-1-H
cc ca ,Si116 '.H W ) a7 C t 7SA  H $0 cca     )-1 ., C -H t LO 0) n 0 cO o E U 0 0 e U 0M 0 E -H ^i 0 4,
I: ^ c, 



-0 t 1-n_te tH RS 4i 7S,+I -H aU., i-;:ao  ,o Wri .. ,-,M o5 - ,1 TS0 zi 0,00 Hit'cri E.,+I a SD, 7 u 0 0 o 0o
e,e  Container tfthe invention 900 1 Example 1 2 2000 7.1 87.8  44  Control container (1)  (1)  



lExample 12 2000 70.7 0.0 29.2  Control container (2)  (1)  5- 2Example  2000 81.4 0.0 18.60
TableDistribution rate (%-) of the formulation after spaying out which has viscosity (2500 mPa.$) and
spray angle (45) in each spray container o 04 >, u,  0) 0 -H g H  0t',i ,--, 01'-' 4-' 0 4i rd5 kit co "J t ri. -
-6 H0 W CI,  d 



1J- ,-,to CO. onS o p. m E -H - ;.> Distributiona. ,ofthe formulationputinthe container after spraying out
Count of shots sprayed within 100 1- 10 My     +-, 'rA)  4 - .H cfaN 4ti t0 E U V 0 X n U 0 .trl 0E --r ,d
QJ. ,-4 0 cd;>,.,c r.Ht .t.i OH  ,H-i-i a al Wo oo 



e .0On o -rA t01 4...,a) rc30 rt,,-.-riH (r) HOC 7,-,+I E 0, 7 0) 0 o 0c) ee  Container ofthe invention 450 7
E ample 2500 7.1 87.9 5.0 45 Control Contains (1)  (1)  E xample 2500 36.1 45.817.1 24 Control
container (2)  (1)  



E xamp1e 2500 47.2 30.522.3 15  56 Table 10: Distribution rate (5.) of the formulation after spraying
out which has viscosity 2500 mPa.$) and spray angle (650) in each spray container o a y m c c r n5 0
0 ri    , o 9 44 ., o cjjrTj ,-; tri 2) o w 0,r. r t p , aLr! m o ,, o -.4 .p rti er 5 E 0 W >, 



c -  4a u2. P75 !TOE Distribution(%)ofthe formulationputinthe container after spraying out Count of
shots sprayed within 100 10 mg     --1 V U1   1J4 ni L e f.0 lic) m as ri T5 !V 4-,w, c k+I ri a DJ, L U) >
C o0 w-.. CIR Cm oe rtV 



LI c 71 o E a 0 S,!if/0 0 o0 wri  Container ofthe invention 550 Examp2e 2500 7.2 87.5 5.3 44 Control
container (1)  (1)  Example 2500 62.9 8.1 29.0  Control container (2)  (1)  Example 7 2500 79.2 0.0
20.8 0  Table 11: Distribution rate (96) of the formulation after spraying out which has viscosity (2500
mPa-s) and spray angle (900) in each spray container 



Container type Spray angle for administration  >, r M w. 00 U 44 Distribution(%)ofthe
formulationputinthe container after spraying out Count or shots sprayed within 100 t 10 mg     H C Z ,
-,9 rl th -:1!,,, 13 V e o t :1m 0E r li 5 L V r 0 f V>, H r V .5 S-- 50 00 ee. 



,m 6= rl 11G) -L V rr,i 0 V >NH H  r0rfl P0 0r;  Container ofthe invention 90 Example 7 2500 7.1 87.3
5.1 45 Control container Al)  Example 7 2500 77,50.0 22.5 0 :Control container 1(2)  Example 7 2500
84.50.0 15.5 0  57       Each mean particle size of the gel-type s n/mucosaadhesive preparations of the
present invention and other gel-type skin/mucosa-adhesive preparations which were sprayed was
measured with a particle size analyzer which 5uses a laser light scattering method and analyzed
(Table 



12). The containers used herein were all the same spray container for a gel formulation
(upper-pressure-relief airless-type spray container). It has been found that the sprayed gel-type
skin/mucosa- 10adhesive preparation of the present invention has a small particle size, especially an
ideal particle size (50 - 100 gm) as a drug preparation for intranasal admin though it is highly viscous,
Table 12: Comparison formulation cf  mean particle size of each    iFormulation 1 Viscosity(mPa-s)
Spray angle of spray container for administration  Meanparticlei size(Am) lExample  1 1000 0* 74.8,
,Example 2 ! 2000 00 753 !Example 3 3600 00 87.5 Example 4 2500 0 71.1 'Example 5 



2500 00 233.4 Example 6 2500 oo 69.8 Example 72500 00 66.6 Example 82500 00 77.3 Comparative
example 252 0 77,3 hydroxypropyl cellulose 1000 0 294.1 hydrcxynrcpyl cellulose 2000 00 531.6
carmellose sodium 400 0 66 carmellose sodium 1000 00 192.5 carmellose sodium 2000 0 



254.9  58 [00631 Comparison of viscosity retained through spraying operation Each viscositytype
skin/mucosa-adhesive preparation of the present invention and other gel-type 5
skin/mucosa-adhesive preparation at the time before/after spraying was measured and the variation
due to spraying was 'compared each other (Table 13). The containers used herein were all the same
spray container for a gel formulation (upper-pressure-relief airless-type spray container). It 10 has
been found that is only the gel-type skin/mucosaadhesive preparation of the present invention to
exhibit a very high viscosity retention rate. Especially, in Examples 4 - 7 which were prepared by
adding a shearing force to adjust the viscosity, there was no variation of 15the viscosity at the time
before/after spraying and it was a very high viscosity retention rate.  59 Table 13: Comparison of
viscosity retained through spraying operation Formulation Viscosity before spraying (mFa.$) Viscosity
after spraying (mPa.$) Viscosity retention rate (%) Example 1 1000 850 85.0 Example 2 2000 1750
87.5 Example 3 3600 3200 , 88.9 Example 40500 2500 100.0 



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



[0064] Colparison of spray spreading-angle and  spray spread 5through spraying operation       Using
each of the above-prepared gel typeskin/mucosaadhesive preparations which have different
viscosities and are prepared via different processes, spray spreading-angle and spray spread thereof
were measured, and compared each 10 other (Table 14). The containers used herein were all the
same spray container for a gel formulation (upper-pressurerelief airless-type spray container).
Each spray spreading-angle was not affected by the difference of each viscosity (see, for example, the
15comparison between Examples 1 - 3).In Examples 4 - 7  60 which were gel-type mucosa-adhesive
preparations prepared by adding a shearing force to adjust the viscosity, each spray spreading-angle
tended to be narrowed. Amongst these examples, Example 6 and Example 7 comprising sodium  5
chloride as a viscosity modulating agent tended to exhibit a wider spray spreading-angle compared
with Example 5 which did not comprise sodium chloride.       In addition, each spray spread was also
affected the addition of a shearing force. That is to say, it has  10 been found that in Examples 1 - 3
and Example 8 to which a shearing force was not added, each spray spread was localized at the
periphery, while, in Examples 4 - 7 to which a shearing force was added, each spray spread was
uniform (see Figures 10 - 13). 15From these findings, the gel-type skin/mucosa-adhesive preparation
of the present invention can be controlled by adjusting the viscosity by adding a viscosity modulating
agent and an outside shearing force, so that the spray spreading-angle from a spray container, and
the spray  20 spread can meet a purpose. For example, when the active pharmaceutical ingredient is
an ionic compound and is in a solution state, it is possible to adjust the sprayspreading-angle from a
spray container and uniformalize the spray spread by adding only an outside shearing force, because
the ingredient works as a viscosity modulating  61 agent. Formulation Spray spreading-angle Spray
spread     Result  'Reference figure Example 1 57.6 localized the periphery at _ 



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



11 Example 7 45.5 sprayed uniformity.  Fig. 12 Example 8 57.5 localized the periphery at Fig, 13
[0065] Comparison of viscosity  of the formulation varied with prepared nasal discharge        Using the
following ingredien-s, gel-type skin/mucosaadhesive preparations comprising gellan gum were
prepared. The above preparations, Example 4 - Example 8, and 10 Comparative example were
subjected a comparison-experiment about the viscosity variation using a prepared nasal discharge
(the composition is shown below).       The prepared nasal discharge is a liquid preparation comprising
similar ions and similar concentration thereof  62 to human nasal discharge. The prepared nasal
discharge was added to each preparations, and the mixtures were made to be uniformalized. After
about 5 minutes, each viscosity was measured. (The amount of the prepared nasal discharge added
was shown as an amount added to 10 g of each preparation). [Composition of prepared nasal
discharge] NaCi  6.81 g KCI  1:91 g CaC12.2H20  



0.59 a MgC12.6H20  0.13 g  Total 1000 m.L        The above "prepared nasal discharge" is prepared
based on the composition described in the Japanese Society of r HAae(Norio SAPURT, t39, No. 6, P
341 P 346, 1992). 15The variation in the viscosity of each geltypa  63 mucosa-adhesive preparation of
the present invention by adding a prepared nasal discharge is shown in Figure 14. All the containers
used in the experiment were the same spray container for a gel formulation (upper-pressure- 5 relief
airless-type spray container) En Comparative example wherein the viscosity was not adjusted by
adding a viscosity modulating agent or an outside shearing force, it was observed that the viscosity
was markedly decreased by adding the prepared nasal discharge. While, in Examples 10 - 10 wherein
the viscosity was adjusted with either of the above-mentioned treatments, the lowering of the viscosity
could be stopped to a high degree. Especially, it should be noted that Examples 9 and 10 which
contain gellan CT= were more tesistant to be affected at the viscosity change by increasing the added
prepared nasal discharge than the other Examples winch do not contain gellan gum. 10066]
Comparison of stability against microorganism              0.2 ,96 Gellan gum solution was heat-sterilized
to be 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 EDO-- stem zed were charged with
5 g of the content. 2.5 g of the content was sprayed from each container until the remaining amount of
the content in each container should be  50and each container was stored in an incubator at 37C, or at
room temperature. Each amount of microorganism was observed over time, and the stability of each
container acainst microorganism was compared each other (Table 15). 5 It was indicated that the
stability against microorganism using the spray container for a gel formulation of the present invention
is superior to that of the conventional container for nasal spray. Table 15: Comparison of stability
against microorganism , Formulation ContainerlIn incubator at 37C At room temperature 0.2%-.
solution gellan 



gum Container! _ 0:thelNo change over invention' time. No change over tame. 0.2%- solution gellan
gum  Conol container (2) !_  icocianism was visibly after 3 weeks.    colony observedwas
roorganismcolony visiblyobserved ,after 7 weeks.  10 [0067] Comparison of intranasal retention using
saccharin preparation               The preparation prepared by adding saccharin sodium 15(having sweet
taste) to the formulation of Example 2 wherein the concentration of saccharin sodium is 0.5 and 0.5
.96 saccharin sodium solution in water were nasally administered (each one shot to both nostrils, total:
200 mg) to subjects (3 subjects: A, B, C) in a variety of 20angles using nasal spray container for a gel
formulation sprav (upper-pressure-reliefairless-typecontainer)  63 equipped with a oump which can be
sprayed in 100 mg per a shot. A certain period after administration, the head of each subject was set
in a vertical direction. The time that was needed from the administration until the time when 5a subject
begins to taste sweet in each trial was recorded and compared each other (Table 16 - Table 19).In all
cases, the gel-type skin/mucosa-adhesive preparation ,of Example 2 needed even more time than the
normal non-gel type solution for each subject to begin to taste sweet, thus it was indicated that the
intranasal retention of the gel-type preparation was sufficiently high.  



66 Table 16: Comparison of intranasal retention using saccharin preparation (The case that the head
was set in a vertical direction shortly after the administration.) Spray anale Preparationcomprising0.5%
saccharin Na of Example 2 0. 5%saccharinNasclutio irs water   32 min 3 min     AverageA  Average
10 sec  15 sec  0  37 min E 4 min    30sec 37 min 



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



, mi   45sec 35 min1 - 25 sec 3 min  22 min 57 sec  2 min 37sec L._ 20sec  05sec  28 min  4 min
AverageA Averace  20sg-c  15 sec   36 min  2 min  



45 B B     95sec 34 min  30sec 3 min   39 min 40 sec r 3 min 22sec   05sec   20 sec    31 min   2 min



Averaae A  1 Average 659  15sec   20 sec    min  B   1Mil',    05 sec 25 min  49 sec 1 min  C 41 min 58
sec c 1 min 42sec   35sec  



20 sec    23 mit      A  Average A 45 sec Average   25 sec       33 min     900    B 



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



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



Average A 152 sec Average  B 33 min 10sec 758 min 07 sec B 10 sec 12 sec  38 min 58sec  C osec
68 Table 19: Comparison of intranasal retention using saccharin preparation (The case of the
administration in lying position on one's back (1350) and holding the position for 5 min) Spray angle
Presarationcomprising0 - saccharin Na of Example 2 0.5%saccharin Nasolution in mater 135  45 min
Average OS sec  



5 sec Ave race  B 29 min 50 sec 35 min 42 sec B 5 sec   C 35 min 10 sec  r. 5-c 5 sac
[0068]Hereinafter, some examples that were actually prepared using an active pharmaceutical
ingredient are described as a formulation example. But, present .invention should not be limited
thereto. Preparation example 01 (Example 11) : Drug formulation apclicable to nasal cavity comprising
oxvmetazoline IngredientsQuantity (%-(w/w))  cxymetazoline hydrochloride0.05 carboxy vinyl
Polymer0.40 L-arginine0.30 benzalkonium chloride0.01 purified water99.24 Total100 Adjustment of
viscosity: adjusting the viscosity to 1000 mPa.s by using shearing force, i.e., by rotating the formulation
at 15,000 rpm under cooling in an intermittently-jet-stream-generating-typehigh-speed spinning-type
emulsifying device (Type: CLM-0,8S).  69 



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



Total100 Adjustment of viscosity: adjusting the viscosity to 2000 mPa.s by using shearing force, i.e.,
by rotating the formulation at 20,000 rpm under cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8.5), [0069] Preparation example 03 (Example 13): Drug formulation applicable to nasal cavity
comprising fluticasone_propionate  IngredientsQuantity (%(w/w))   fluticasone toropionate carboxy
vinyl polymer L-arginine polysorbate 80 concentrated glycerin sodium chloride purified water 0.51 0.53
0.95 0.10 2.00 0.125 2.785 Total100 16' Adjustment of viscosity: adjusting the viscosity to 2200 mPa.s
by using shearing force, i.e., by rotating the formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0,8S).  70 Preparationexample04 (Example14);Drugformulation applicable to nasal cavity
comprising fluticasone propionate Ingredients Quantity(%(w/w)) fluticasone propionate 0.51 carboxy
vinyl polymer 0.35 gellan gum 0.15 L-arginine 0.55 polysorbate 80 0.10 



concentrated glycerin 1.00 sodium chloride 0.25 purified water 97.09 Tonal 10096-  [0070]
Preparationexample05(Example15): Drugformulation applicable to nasal cavity comprising
mometasone furoate  Ingredients Quantity (Pf(w/w))  mometasone furoate carboxy vinyl polymer
L-arginine pclysorbate 80 concentrated glycerin 'sodium chloride Purified water  0.50 0.56 1.00 0.10
2.00 0.25 95.59   Total Adjustmentofviscosity:adjustingthe mPa.sbyusingshearingforce,i.e.,
formulationat15,000rpmunder 100 % viscosityto byrotating coolingin 2500 the an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type: cLm-cAs),



71 Preparation example 06 (Example 16) : Drug formulation applicable to nasal cavity comprising
insulin (50 U/g) IngredientsQuantity (%(w/w))  insulin0.1887 carboxy vinyl polymer0.30 L-arginine0.55
concentrated glycerin1.00 sodium chloride0.125 purified water97.8363 Total100 % Insulin is mixed in
10 parts of purified' water by weight. While, the other ingredients are mixed and the viscosity of the
mixture is adjusted by the means as mentioned below, and then the insulin solution is added to the
mixture and the resulting mixture is stirred to be uniform. Adjustment of viscosity: adjusting the
viscosity to 750 mPa.s by using shearing force, i.e., by rotating the formulation at 15,000 rpm under
cooling in an intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device
(Type: CLM-0.8S). [0071] Preparation example 07(Example 17): Drug formulation applicable to nasal
cavity comprising levocabastine IngredientsQuantity (%(w/w))   levocabastine hydrochloride carboxy
vinyl polymer L-arginine sucrose fatty acid ester concentrated glycerin sodium chloride purified water
0,027 0.50 1.05 0.10 2.00 0.125 96.198 Total100 % 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-typehigh-speed  72 spinning-type emulsifying device (Type:
0LM-0.55). Preparation example 08 (Example 16): Drug formulation applicable to nasal cavity
comprising cromolyn sodium IngredientsQuantity (96(w/w))  cromolyn sodium1.00 chlorpheniramine
maleate0.25 



naphazoline hydrochloride0.025 carboxy vinyl polymer0.65 L-arginine0.65 sodium chloride0.05
-disodium edetate0.10 benzalkonium chloride0.01 purified water97.265 Total100 56. Adjustment of
viscosity: adjusting the viscosity to 2000 mPa.s by using shearing force, i.e., by rotating the formulation
at 15,000 rpm under cooling in an intermittently-jet-stream-generating-typehigh-speed spinning-type
emulsifying device (Type: CLM-0.85). [0072] Preparation example 09 (Example 19): Drug formulation
applicable to nasal cavity comprising fentanyl  IngredientsQuantity (96(w/w))  fentanyl citrate0.157
carboxy vinyl polymer0.55 L-arginine0.50 polysorbate 500.10 concentrated glycerin1.00 benzalkonium
chloride0.01 sodium chloride0.125 purified water97.558 Total100 %- Adjustment of viscosity: adjusting
the viscosity to 2500 mPa,s by using shearing force, i.e., by rotating the formulation at 15,000 rpm
under cooling in an  73 intermittently-iet-stream-generating-typehigh-speed spinning-type emulsifying
device (Type: CLM-0.88). Preparation  example 10(Example 20): Drug formulation applicable to nasal
cavity comprising fentanyl  -IngredientsQuantity (96(w/w))  fentanyl citrate0.157 carboxy vinyl
polymer0.175 gellan Qum0.175 L-arginine0.155 polysorbate 800.10 



-concentrated glycerin1.00 benzalkonium chloride0.01 purified water98.228 Total100 % [0073]
Preparation example 11 (Example 21): Drug formulation applicable to-nasal cavity comprising fentanyl
IngredientsQuantit (%(w/ )   fentanyl citrate carboxy vinyl polymer L-arginine polysorbate 60
concentrated glycerin benzalkonium chloride Purified water 0.628 0.55 0.50 0.10 1.00 0.01 97.212
Total100 96- Adjustment of viscosity: adjusting the viscosity to 2500 mPa.s by  using shearing force,
i.e., by rotating the formulationat15,000rpmundercoolinginan
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device(Type:
CLM-0.8S).  74 Preparation example 12(Example 22): Drug formulation applicable to nasal cavity
comprising sumatriptan IngredientsQuantity (%(w/w)) sUmatriptan2.00 carboxy vinyl polymer0.50
L-arginine0.50 polysorbate BO0.10 concentrated glycerin1.00 benzalkonium chloride0.01 purified
water95.89 Total100 % Adjustment of viscosity: adjusting the viscosity to 2500 mPa.s by using
shearing force, i.e., by rotating the formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8S). 



[0074] Preparation example 13 (Example 23): Drug formulation applicable to nasal cavity
comprialna_buserelin IngredientsQuantity (%(w/w))  buserelin acetate0.1575 carboxy vinyl polymer
LTarginine sodium chloride concentrated glycerin benzalkonium chloride purified water _0.50 0.45
0.25 1.50 0.01 97.1325 Total100 % Buserelin acetate is mixed in 10 parts of purified water by weight.
While, the other ingredients are mixed and the viscosity of the mixture is adjusted by the means as
mentioned below, and then the buserelin acetate solution is added to the mixture and the resulting
mixture is stirred to be uniform.  75 mPa-s by using shearing force, i.e., by rotating the
formulationat15,000rpm undercoolinginan intermittently-jet-stream-generating-typehigh-speed
spinning-type emulsifying device (Type: CLM-0.8S). Preparation example 14(Example 24): Drug
formulation applicable to nasal cavity comprising desmopressin IngredientsQuantity (% /w))
desmopressin acetate0.01 carboxy vinyl polymer0.50 L-argin -ne sodium chloride concentrated
glycerin benzalkonium chloride purified water 0.40 0.125 1.50 0.01 97.455 Total100 .96-
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.,
by rotating the formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
0124-0.80). [0073] Preparation example 15(Example 25): Drug formulation 



applicable to skin comprising loxoprofen sodium IngredientsQuantity (%(w/w)) loxoprofen sodium1.134
carboxy vinyl polymer1.00 triethanolamine1.30 ethanol20.00 1,3-butylene glycol5.00 purified
water71.566 Tonal100 %  76 Adjustment of viscosity: adjusting the viscosity to 3500 mPa.s by using
shearing force, i.e., by rotating the formulation at 15,000 rpm under cooling in an
inte/mittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.85), Preparation example 16 (Example 26): Drug formulation amlicable to skin comprising
loxobrofen sodium  IngredientsQuantity (%(w/w))  loxoprofen sodium1.134
N-methy1-2-pyrrolidone2.50 carboxy vinyl polymer1.00 octyldodecancl10.0C polyoxyl 40 stearate1.00
glyceryl monostearate1.00 sodium hydroxide0.40 1,3-butylene glycol5.00 purified water77..966
Total100 Pir. Adjustment of viscosity: adjusting the viscosity to 3000 mPa.s by using shearing force,
i.e., by rotating the formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8S).  77 [0076] Preparation example 17(Example 27):  Drug applicable to skin comprising
chlorpheniramine maleate  IngredientsQuantity (9g(w/w))  chlorpheniramine maleate1.00 lidocaine0.50



2-menthol5.00 di-camphor2.00 carboxy vinyl polymer1.20 criethanolamine1.68 ethanol50.00
1,3-butylene glycol10.00 purified water28.62 Total100 56 Adjustment of viscosity: adjusting the
viscosity to 5000 mPas by using shearing force, i.e., by rotating the formulation at 15,000 rpm under
cooling in an intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device
(Type: CLM-0.8S). ErepaTation example 18(Example 28): Drug formulation applicable to skin ca rising
acyclovir  Ingredients Quantity (%7(w/w)) acyclovir 5.00  polysorbate 80 1.00  carboxy vinyl polymer
1.20  octyldodecanol 5.00  polyexyl 40 stearate 0,50  glyceryl monostearate 0.50  



L-arginine 0.75  1,3-butylene glycol 5.00  purified water 81.03  Total 100   Adjustment of viscosity:
adjusting the viscosity to 2500 mPa-s by using shearing force, i.e., by rotating the formulation at
20,000 rpm under cooling in an intermittently-jet-stream-generating-typehigh-speed spinning-type
emulsifying device (Type: CLM-0.8.3).  78 [0077] Preparation example 19(Example 29): Drug
formulation applicable to skin comprising lidocaine  IngredientsQuantity (9,;(w/w))  lidocaine7.00
carboxy vinyl polymer1.20 octyldodecanol10.00 polyoxyl 40 stearate1.00 glyceryl monostearate1.00
sodium hydroxide0.48 1,3-butylene glycol5.00 purified water74.32 Total100 P6- Adjustment of
viscosity: adjusting the viscosity to 3500 mPa.s by using shearing force, i.e., by rotating the
foLmulation at 15,000 rpm under cooling in an intermittently-jet-stream-generating-type .high-speed
spinning-type emulsifying device (Type: CLM-0.8S). Preparation example 20  (Exam le 30): Drug
formulation applicable to skin com risina terbinafine IngredientsQuantity(%(w/w))  



terbinafine hydrochloride1.00 crotamiton5.00 carboxy vinyl polymer0.60 octyldodecanol5.00 polycxyl
40 stearate0.50 glyceryl monostearate0.50 sodium hydroxide0.40 1,3-butylene glycol5.00 purified
water82.00 Total100 gc. Adjustment of viscosity: adjusting the viscosity to 3000 mPa.s by using
shearing force, i.e., by rotating the formulation at 15,000 rpm under cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.83).  79 [0078] Preparation example 21 (Example 31): Drug formulation applicable to skin
comprising lanoconazole  Quantity (%-(w/w))  lanoconazole1.0 crotamiton5.0 polyoxyethylene
hydrogenated castor oil 401.0 carboxy vinyl polymer1.0 triethanolamine1.0 ethanol55.0 1,3-butylene
glycol10.0 purified water26.0 Total100 Pt 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 cooling in an
intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8S). Preparation example 22 (Example 32): Drug formulation applicable to skin comprising
lanoconazole  IngredientsQuantity (96.(w/w))  lanoconazcle1.00 crotamiton carboxy vinyl polymer
potyldodecanol 



polyoxyl 40 stearate glyceryl monostearate sodium hydroxide 1,3-butylene glycol purified water  5.00
1,00 10.00 0.50 0.50 0.40 5.00 76.60 Total100 96 Adjustment of viscosity: adjusting the mPa-s by
using shearing force, i.e., formulation a 15,000 rpm under intermittently-je stream-generating-type
viscosity to 3500 by rotating the coolinginan high-speed  80 spinning -type emulsifying device(Type:
[00791 CLM-0.8S). Prenarationexample23(Example 33):'Drugformulation aoplicabletoskincomprising
betamethasonabutyrate 2=21-2Ete  Quantity(90w/w)) ingredients   betamethasone butyrate propionate
0.05 crotamiton  5.00 carboxy vinyl polymer  1.00 octyldodecanol  10.00 



macrogol 400  5.00 polyoxylnolyoxyl 45 s Berate  0.50 glyceryl monostearate  0.50 sodium hydroxide
0.25 disodium edetate  0.01 purified water  77.69  Total100 Adjustment of viscosity: adjusting the
viscosity. to 4500 mPa.s by using shearing force, i.e.., by rotating the formulation at 20,000 rpm under
cooling in an intermittently-jet-stream-generating-typehigh-sneed spinning-type emulsifying device
(Tyoe: CLM-0.8S). Preparation example 24 (Example 34) : Drug formulation anplicable to skin
comprising maxacalcitol IngredientsQuantity (96(w/w)) maxacalcitol0.0025 carboxy vinyl polymer0.85
octyldodecanol10.00 concentrated glycerin5.00 polyoxyl 45 stearate0.50 glyceryl monostearate0.50
sodium hydroxide0.25 disodium edetate0.005 purified water82,8925 Total100 5'6  El Adjustment of
viscosity: adjusting the viscosity to 3000 mPa.s by using shearing force, i.e., by rotating the formulation
at 20,000 rpm under cooling in an 



intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8S). [0080J Preparation example 25 (Example 35: Drug formulation applicable to the surround
of anus comprising prednisolone  .IngredientsQuantity (5(w/w))  prednisolone acetate0.10
dibucaine0.50 benzalkonium chloride0.10 /-menthol0.10 polysorbate 601.00 carboxy vinyl polymer0.95
L-arginine0.35 disodium'edetate0.05 purified water96.65 Total100 Adjustment of viscosity: adjusting
the viscosity to 4000 mPa.s by using shearing force, i.e., by rotating the formulation at 15,000 rpm
__undercoolinginan intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying
device (Type: CLM-0.89).  82 Preparation example 26 (Example  36) : Drug formulation applicable to
the surround of anus comprising  difluccrtolone vale rate  IngredientsQuantity (%(w/w))  diflucortolone
valerate0.01 lidocaine2.00 carboxy vinyl polymer0.85 L-arginine0.55 octyldodecanol5.00 polysorbate
801.00 polyoxyl 45 stearate1.00 glyceryl monostearate1.00 purified water88.59 Total100 %
Adjustment of viscosity: adjusting the viscosity to 3000 mPa.s by using shearing. force, i.e., by rotating
the formulation at 15,000 rpm under cooling in an 



intermittently-jet-stream-generating-typehigh-speed spinning-type emulsifying device (Type:
CLM-0.8S). [0081] Preparation example 27 (Example 37)Druz  formulation e_lpicable to scalp
comprising minoxidil  IngredientsQuantity (%(w/w))  minoxidil1.00 carbcxy vinyl polymer0.50
triethanolamine0.50 ethanol55.00 1,3-butylene glycol10.00 purified water33.00 Total100 % Adjustment
of viscosity: adjusting the viscosity to 4000 mPa.s by using shearing force, i.e., by rotating the
formulation at 20,000 rpm under cooling in an intermittently-jet-stream-generating-typehigh-speed
spinning-type emulsifying device (Type: CLM-0.8S).  83 Preparation example 26 (Example 23) : Drug
formuaation for ophthalmic application comprising ketotifen IngredientsQuantity (96(w/w)) ketotifen
fumarate0.069 polysorbate 800.005 carboxy vinyl polymer0:25 L-arginine0.20 concentrated
glycerin1.00 disodium edetate0.005 benzalkonium chloride0.005 .purified water98.466 Total100 %.
Adjustment mPa.s by formulation ofviscosity: usingshearing -- ai_15,000 adjustingthe force,i.e., 



rpmunder viscosityto byrotating coolingin 100 the an
intermittently-jet-stream-generating-typehigh-speed splitting-type emulsifying device (Type:
CLM-0.8S). [0082] Preparation example 29 (Example 39) : Drug formulation for oral application
comprising triamcinolone acetonide  IngredientsQuantity (%(w/w)) triamcinolone acetonide0.025
pclysorbate 800.050 carboxy vinyl polymer0.50 L-arginine0.45 concentrated glycerin1.00 disodium
edetate0.01 benzalkonium chloride0.01 purified water97.955 Total100 26
Adjustmentofviscosity:adjustingthe viscosityto 4000 mPa.sbyusing formulationat shearingforce-,i.e.,
20,000rpmunder byrotating coolingin the an intermittently-jet-stream-generating-typehigh-speed
spinning-type emulsifying device (Type: CLM-0.85).  84 Preparation example 30 (Example 40) 1
Veterinar- drug 



formulation applicable to body comprising orbifloxacin Ir_i_giethdientsQuantity (96(w/w))
orbifloxacin1.00 miconazole nitrate1.00 triamcinolone acetonide0.10 crotamiton5.00 concentrated
glycerin5.00 carboxy vinyl polymer0.64 octyldodeoanol10.00 polyoxyl 45 stearate0.50 glyceryl
monostearate0.50 sodium hydroxide0.10 disodium edetate0.005 purified water76.155 Total  100
Adjustmentofofviscosity:adjustingthe viscosityto 5000 mPa.sbyusing formulationat shearingforce,i.e.,
20,000rpmunder byrotating coolingin the an intermittently-jet-stream-generating-typehigh-speed
spinning-type emulsifying device (Type: CLM-0.8S).  85 [0083] Preparation exam le 31(Example
41):Veterinary -drug formulation applicable to ear comprising orbifloxacin  IngredientsQuantity (I(w/w))
crhifloxacin1.00 



miconazole nitrate1.00 crotamiton5.00 concentrated glycerin5.00 carboxy vinyl polymer0.55
octyldodecanol10.00 polyoxyl 45 stearate0.50 glyceryl monostearate0.50 sodium hydroxide0.086
disodium edetate0.005 purified water76.359 Total100 96 Adjustment of 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-typehigh-speed spinning-type emulsifying device
(Type: CLM-0.8S). INDUSTRIAL APPLICABILITY [0084]As mentioned above, the sprayable gel-type
5 skin/mucosa-adhesive preparation the invention is improved in the retention, compared with a
conventional liquid formulation, and further using an upper-pressurereliefairless-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 preparation suitable for the gel-type formulation.
Especially, when using it in a nasal spray,  86 it has become possible to carry out a administration by
means of a nasal spray in an angle of 45 or more in which it had been impossible to be sprayed until
now. Furthermore, in an upper-pressure-relief airless ype 5spray container, the present inventors has
improved a body of slidable valve in the container to prepare a spray container characterized in that
the residual rate is and the sprayed -mount is stable. Thereby it has become possible to prepare a
sprayable gel-type skin/mucosa- 10adhesive preparation which is safe and economy on the cost.
Therefore, when using sprayable gel-type skin/mucosa-adhesive preparation of the invention and the
administration system comprising the preparation, the absorption and clearance in the treatment of
rhinitHs or other disease has been improved, and it is possible to spray in an angle suitable for the
use, furthermore is possible to almost use up while keeping a constant amo rr of one spray shot to the
end. Therefore, the present hvent on has enabled a more effective and useful 20preparation for nasal
spray.In addition, the present invention is expected to become a useful administration system in the
research and development of drug preparation for intranasal administration which is a drug
administration route for systemic action.  MCSLLP 87 CLAIMS  1. A sprayable gel-type
skin/mucosa-adhesive preparation comprising a gel formulation which contains an active 



5 pharmaceutical ingredient in a gel base material comprisino a skin/mucosa-adhesive agent,
wherein the skin/mucosa-adhesive agent comprises carboxy vinyl polymer and optionally gellan gum,
and the viscosity thereof is adjusted by adding an outside shearing force.  2.
Thesprayablegel-typeskin/mucosa-adhesive preparation set forth in claim 1, wherein the applied
mucosa is a mucosa of nasal cavity, eye, ear, oral cavity, 15 rectum, vagina, or urethra; or the applied
skin is a skin of hand, finger, leg, body, groin, scalp, the surround of anus, or the surround of
genitalium.     3. Thesprayablegel-types n/mucosa-adhesive 20 preparation set forth in claim 1,
wherein the applied mucosa is a mucosa of nasal cavity.  4.
Thesprayablegel-typeskin/mucosa-adhesive  MCSLLP 88 the skin/mucosa-adhesive agent contains
0.1 %(w/w) to 2.0 %(w/w) carboxy vinyl polymer. 5.Thesprayablegel-typeskin/mucosa-adhesive 5
preparation set forth in any one of claims 1 to 3, wherein the skin/mucosa-adhesive agent contains
carboxy vinyl polymer and gellan gum in a total amount of 0.2 %(w/w) to 4.0 %(w/
106.Thesprayable-typeskin/mucosa-adhesive preparation set forth in claim 4, wherein the viscosity
thereof is adjusted to 50 mPa.s to 5000 m2a.s by adding an outside shearing force.
157.Thesprayablegel-typeskin/mucosa-adhesive preparation set forth in claim 4, wherein the viscosity
thereof is adjusted to 50 mPa.s to 5000 mPa.s by adding a viscosity modulating agent and an outside
shearing force. 208.Thesprayablegel-typeskin/mucosa-adhesive preparation set forth in claim 7,
wherein the viscosity modulating agent is selected from a group consisting of sodium chloride,
potassium chloride and calcium chloride.  MCSLLP 89 9. Thesprayablegel-typeskin/mucosa-adhesive
preparation set forth in any one of claims 1 to 8, further comprising a thickening agent for carboxy vinyl
polymer which is selected from neutral or basic water-soluble amino acids and is contained in the
weight range of 1 : 0.5 to 1 : 3 against carboxy vinyl polymer.     10.
Thesprayablegel-typeskin/mucosa-adhesive preparation set forth in claim 9, wherein the thickening 10
agent is arginine, lysine, and/or ornithine.  11. Thesprayablegel-typeskin/mucosa-adhesive preparation
set forth in any one of claims 1 to 10, wherein the gel formulation contains an active pharmaceutical
15ingredient in an amount of 0.001 - 10 %-(w/w) in the gel formulation.  12.
Thesprayablegel-typeskin/mucosa-adhesive preparation set forth in any one of claims 1 to 11, wherein
20 the active pharmaceutical ingredient is in a dissolved state. 13.
Thesprayablegel-typeskin/mucosa-adhesive  



MCSLLP 90 the active pharmaceutical ingredient is in a suspended state.  14.
Thesprayablegel-typeskin/mucosa-adhesive 5 preparation set forth in any one of claims 1 to 11,
wherein the active pharmaceutical ingredient is in an emulsified state. 15. An administration system
comprising the sprayahle gel- 10 type skin/mucosa-adhesive preparation set forth in any one of claims
1 to 14, which is put in a upper-pressure-relief airless-type spray container, which is characterized in
that the administration direction of the spray container can be optionally set in order to spray the
preparation 70 15 an affected part for the treatment,the gel base material can be sprayed at any angle.
16. The administration system set forth in claim 15, wherein the viscosity of the gel formulation is in the
20 range between 50 mPass and 5000 mPa.s, and the particle of the formulation sprayed via the
spray operation has a viscosity retention rate of 50 4 or more.  17. The administration system set forth
in claim 15,  MOS I.. L. P 91 the range between 50 mPa-s and 5000 mPa.s, and the particle of the
formulation sprayed via the spray operation has a viscosity retention rate of 90 % or more. 5 18. The
administration system set forth in any one of claims 15 to 17, wherein the mean particle size of the
formulation sprayed is in the range between 10 urn and 100 pm_ 1019. The administration system set
forth in claim 15,       wherein the viscosity of the gel formulation is adjusted in the range between 50
mPa.s and 5000 mPa.s, the spray spreading-angle from the spray container is set in the range
between 10 and 70, and the spray spread is set 15 in from uniformity through the periphery. 20. The
administration system set forth in any one of claims 15 to 19, characterized in that the rate of the gel
formulation staying in the spray container is not more than 20 20 % when the spray operation has
been completely impossible through the use, and the rate of the gel formulation sprayed in the range
of the prefixed amount  10 5 is not less than 70 %.  MCSLLP 92  21. The administration system set
forth in any one of claims 15 to 19, characterized in that the rate of the gel formulation staying in the
spray container is not more than 15when the spray operation has been completely 5 impossible
through the use, and the rate of the gel formulation sprayed in the range of the prefixed amount. 10 %
is not less than 80 %.  22. The administration system set forth in any one of 10 claims 15 to 21,
wherein the spray angle of the spray container for administration can be set in any or all angle
between 0 and 360. 




