1 Method for preparing a pharmaceutical composition with enhanced
mucoadhesi on This invention is concerned wwth a nethod of preparing a
phar maceutical 5 conposition and pharmaceutical conpositions
obt ai nabl e thereby. More particularly, this invention is concerned
with a nmethod of preparing an aqueous phérnaceutical conposition

whi ch conprises one or nore water soluble pharmaceutically active
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nasally in the form of drops or sprays. The success of treatment of a
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15 particular condition may not only depend upon the nature of the
pharmaceutically active ingredient in pharmaceutical composition but can
also depend upon the ability of the other ingredients in the composition to
distribute and retain the active ingredient over the mucosal membranes
within the nasal cavity and, if appropriate, the nasolacrimal eanal. The

20 distribution and retention properties of a pharmaceutical composition over a
mucosal membrane are hereafter generally referred to as the mucoadhesive

properties of the eomposition.

The mucoadhesive properties of a pharmaceutical composition are of great
25 interest to pharmaceutical formulators and drug delivery scientists, as they
can contribute to the controlled release of the active ingredient on the

mucosal membranes.

The term “adhesion” refers to the intermolecular forces which hold matter
30  together, particularly contiguous surfaces of neighbouring media. An

“adhesive” is a substance eapable of joining two materials by adhesion.



"adhesive" is a substance capable of joining two materials by
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one surface is the adherent nmucus | ayer covering the mnucosal
epithelia, the term "nucoadhesion" is used. Micoadhesion is specific
type of bioadhesion, not a synonymthereof. Micoadhesive materials
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tricyclic anti-depressant in conbination with a vasoconstrictor.
HPMC is disclosed as a possible viscosity agent. Oher than
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pharmaceutical conposition containing a pharmaceutically active
subst ance ethp adBesiphefthe astivadngyettiont bnrthdenizposad nembranes. Exaonples
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amount of foomadudyl up to 5.00 vt % and a phosphate buffer system
and wherein the conposition has a pH of

15 US-A-4603131 discloses a composition for preventing and treating irritation
of the mucous membranes of the nose, the composition comprising a tricyclic
anti-depressant in combination with a vasoconstrictor. HPMC is disclosed as
a possible viscosity agent. Other than describing the compositions of the
worked examples as having been prepared at room temperature by

20  conventional mixing technigques, this document provides no details of the

preparation techniques employed.

WO-A-03-70213 discloses a liquid mucoadhesive pharmaceutical
composition contaiﬁjng a pharmaceutically active substance e.g.

25  xylometazoline hydrochloride in an amount of from 0.01 up to 10.00 wt %,
mucoadhesive substance e.g. HPMC in an amount of from 0.1 up to 10 wt%,
preservative e.g. disodium EDTA in an amount of from 0.01 up to 5.00 wt %,
and a phosphate buffer system, and wherein the composition has a pH of
from & to 7. In this document, a mucoadhesive solution is prepared by

30  mixing HPMC and EDTA in small proportions to a warm phosphate bu:Efef

solution and allowing the solution to cool to 20°C. After the solution is



from5 to 7. In this docunent, a nucoadhesive solution is prepared by
30 m Xi ngyldP ! EDTA in small proportions to a warm

buf fer squ%%%ﬁBg%a allowing the solution to cool to 20C @%@0¥%%
solution is WO 2007/ 049102 PCT/1B2006/ 000319 3 allowed to stand for
24 hours and bubbl es renoved under reduced pressure, the active
ingredient is added and stirred for 2 hours at 20C. There is no
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subjected to any filtering steps at any stage during its preparation.
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sub- be filtered through a mesh screen of approximately 50 pm.

15 The HPMC-based pharmaceutical compositions prepared in accordance with
the preparation processes disclosed in the above documents are difficult to
formulate to a consistent level of mucoadhesion, particularly as the
mucoadhesive properties of a specific composition can vary quite

| considerably from one temperature to another. Moreover, the known HPMC-
20  based pharmaceutical compositions tend to demonstrate instability of

mucoadhesion over an extended period of time.

It is known that bacteria, which generally have a size in the range of from
0.2 to 600 pm, can be removed from pharmaceutical preparations, or

25  components thereof, to render them sterile by passing them through a sub-
micron filter, for example as disclosed in US-A-2005058699.

It is an object of the present invention to produce aqueous pharmaceutical
compositions to a consistent level of mucoadhesion.
30



mcron filter, for exanple as disclosed in US-A- 2005058699. It is an
obj ect of nt invention to produce aqueous phar '
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to provi de aqueous pharmaceutical conposdétions with inproved
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( Ubbel ohde, bronghoshlagoys: pukisentightleral sursthetica cytestatics, analersioni(parcotic

States Phar gRgopQe Ay 85 SRt Hal YRH ron-880fial At bl @miPitories, topical

antibiotics, antiparasitics, antibacterials, anticonvulsants, antispasmodics and
15 anticholinergics, antifungals, antivirals, antidiabetics, antimigraines,

hormones, sedatives, antianaphylactics, beta-adrenoceptor agonists,
diagnostic drugs, and vaccines;
b) from 0.01 to 10% by wt, preferably from 0.05 to 5% by wt, more preferably
0.1 to 5% by wi, most preferably 0.1 to 2% by wt, hydroxypropyl methyl
20  cellulose, having a viscosity of from 2500 to 5500 cps (inPa.s), preferably
more than 3000 to less than 5000 cps (mPa.s), more preferably from 3200 to
4800 cps (mPa.s), (Ubbelohde, 2 wt % solution in water, 20°C, in accordance
with United States Pharmacopoeia, hereafter “USP”), and ¢) a buffer for
maintaining the pH of the aqueous pharmaceutical composition from 5 to 7,
25  wherein the method comprises:
1) dissolving the above components in water to form an aqueous solution,
and
1i) filtering the aqueous solution formed in i) through a sieve to form an

agueous pharmaceutical corposition;



mai nt ai ni ng the pH of the aqueous pharmaceutical conposition fromb5
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t he agqueous solution formed in i) through a sieve to forman aqueous
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anti-inflammatories, topical antibiotics, antiparasitics, antibacterials,

15 anticonvulsants, antispasmodics and anticholinergics, antifungals, antivirals,
antidiabetics, antimigraines, hormones, sedatives, antianaphylactics, beta-
adrenoceptor agonists, diagnostic drugs, and vaccines;

b) from 0.01 to 10% by wt, preferably from 0.05 to 5% by wt, more preferably
0.1 to 5% by wt, most preferably 0.1 to 2% by wt, hydroxypropyl methyl

20  cellulose, having a viscosity of from 2500 to 5500 cps (mPa.s), preferably
more than 3000 to less than 5000 cps (mPa.s), more preferably from 3200 to
4800 cps (mPa.s), (Ubbelohde, 2 wt % solution in water, 20°C, in accordance
with USP), and
c) a buffer for maintaining the pH of the agqueous pharmaceutical

25  composition from 5 to 7, ’
wherein the composition is obtainable or obtained by the method of the first

aspect of the invention.

The pharmaceutical compositions made by the process of the present
30 invention are solutions, thereby rendering them suitable for administration,

to mucosal epithelia. Typically, the compositions are for oral e.g. inhalatory,



4800 cps (nPa.s), (Ubbel ohde, 2 wt % solution in water, 20DC, in
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aqueous pharmaceutical 25 conposition from5 to 7, wherein the

conposition is obtainable or obtained by the nethod of the first
aspect of the invention. The pharnmaceuti cal conpositions made by the
process of the present 30 invention are solutions, thereby rendering
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nasal , otul apsak oonbr araniahadministeationhasa sprayy (.. Igr asel anerrl or
oral inhal atyory, adm pi strati.on), _as_an.-.injegtabl I qud d . for
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art woul d expect aqueous pharnaceutical conpositions nmade with HPMC
t o denonst r atmiekiedtienmt. nucoadhesi ve properties, it has been found

that the conpositions made by the process of the first aspect of the
present invention denonstrate surprisingly consistent nucoadhesive

properti®@s Whita®dersaskilled inl fhas 48t v_fr&ﬁl@!—lﬂlxgi’e@ﬂ adBe6Q9PRSTIARBStical
which are either not filtered or are filtered through a sieve having
a mesh si zecenpnsiticommbye grishtBPMQ do deganstrateexcepllenhsrucoadbesive

Comost 1o Glntie BIERRch BYSOLPER A5 Bl SRR R ocees o
conposi ti oNghMl&ad}i6e of the present invention demonstrate strprisingly consistent
mucoadhesive properties in comparison to similarly formulated
15 compositions which are either not filiered or are filtered through a sieve
having a mesh size significantly greater than 10 microns. Further, the
compositions of the present invention retain their mucoadhesive properties
for surprisingly longer than similarly formulated compositions which have
not been filtered or which have been filtered with larger mesh. sizes.
20
It is believed that the above benefits of the present invention will, to a
greater or lesser extent, be demonstrated for ail water soluble
pharmaceutically active ingredients. However, it is preferred that the
pharmaceutically active ingredients employed in the present invention are
25 water soluble vascoconstrictors, antiallergic agents, antiemetics,
bronchodilators, antiseptics, local anesthetics, eytostatics, analgesics
(narcotic and non-narcotic), steroidal and non-steroidal anti-inflammatories,
topical antibiotics, antiparasitics, antibacterials, anticonvulsants,
antispasmodics and anticholinergics, antifungals, antivirals, antidiabetics,
30 anftimigraines, hormones, sedatives, antianaphylactics, befa-adrenoceptor

agonists, diagnostic drugs, and vaccines.



not been filtered or which have been filtered with |arger nmesh sizes.
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In one enbodinment of this invention, the water-soluble active

i ngredi ent kglomsiagalirazes Kelomeigzolipe dvdrackloride. hydr ochl oride. In
the present invention, suitable water soluble antiallergic agents nmay
be 15 selected from (1) cronoglycic acid or a pharnaceutically

accept abl e Falhe present invention, suitable water soluble antiallergic agents may be

15  selected from (1) cromoglycic acid or a pharmaceutically aceceptable salt
thereof, e.g. disodium cromoglycate), or (2) H1 receptor antagonists, such as
dimethindene or a pharmaceutically acceptable salt thereof, e.g.
dimethindene maleate, acrivastine, azelastine, brompheniramine,
chlorpheniramine, dexchlorpheniramine, triprolidine,

20  bromodiphenhydramine, clemastine, phenyltoloxamine, piprinhydrinate,
pyrilamine, tripelennamine, cetirizine, levocetirizine, hydroxyzine,
methdilazine, promethazine, trimeprazine, azatadine, cyproheptadine,
loratadine, desloratadine, astemizole, diphenhydramine, or levocabastine
orterfenadine.

25
In the present invention, suitable water soluble anti-inflamammatories
include the steroidal anti-inflammatories e.g. corticosteroids, such as those
corticosteroids selected from beclomethasone e.g. beclomethasone
dipropionate, and fluticasone e.g. fluticasone propionate, and non-stexroidal

30 anti-inflammatories e.g. diclofenac and celecoxib.



t hereof, e.g. disodiumcronoglycate), or (2) Hl receptor antagonists,
such as dig®mbhifdpne or a pharmaceutical ly acceptabl e sifsbiighRhe
e.g. dinethindene nal eate, acrivastine, azel astine, bronpheniram ne,
chl or pheni ram ne, dexchl orpheniram ne, trjprolidine, 20

br onodi phenhydram ne, cl emastine, phenyl t®l oxam ne, pi prinbydrinate,
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anal gesjgs i nclude e.g. norphine, hydronorphi ne, pentazocine, and
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anest het i csln file¢ paesansdaventines shdablesweairmhsalybly apestbebics prelmdrilaeal

n nz Lne. . : : i i
and be 0Ca}, N€sthetics such as lidocaine, pramoxine, and benzocaine.

In the present invention, suitable water-soluble topical antibiotics include

15  neomycin and bacitracin.

In the present invention, suitable water-soluble antiparasitics include

metronidazole and quinolines.

20  In the present invention, suitable water-soluble antibacterials include

tetracycline, erythromycin, quinolone antibacterials, and azithromyen.

In the present invention, suitable water-soluble anticonvulsants include
phenytoin, gabapentin, phenobarbital and carbamazepine.

25
In the present invention, suitable water-soluble antispasmodics and

anticholinergics include atropine and scopolamine.

In the present invention, suitable water-soluble antifungals include

30 miconazole, econazole and terconazole.



In the present invention, suitable water-soluble topical antibiotics
include 15 n cin and bacitracin. In the present invention

sui tabl e W&@Eﬂ%ﬁ%bl e antiparasitics incl udg nmet r oni dggg{]gzg)ﬁ{goosm
guinolines. 20 In the present invention, suitable water-sol uble

anti bacterials include tetracycline, ery®hronycin, quinolone

anti bacterials, and azithronycin. |In the present invention, suitable
wat er - sol ub tﬁ@hﬁ%&ﬂﬁﬂk%@ﬁﬁ%n’@ﬁg%ﬂﬁamﬁﬁéﬁ&Hﬁbﬂeaﬂﬁgﬁﬁﬁghhﬂudeacydﬂvﬁ
phenobar bi t al' "and ¢ar banazepi neé. n the present 1 nvention,
sui t abl e wabad-IsMeull alahicl.spasnodi cs and antichol i nergics include
atropi ne and scopolamne. In the present invention, suitable

wat er - sol ubl e antifungals include 30 m conazole, econazole and

e e R g

behenyl al cefighzidéRndhgybaesent i nvention, suitable water-soluble
anti di abeti cs i ncl ude g glipizide and glyburide. In the present

i nvention, suitable water-soluble antim graines include sumatriptan
and ergotam.n 10 I n t.he present.inyention, Ssuhtabl.e water-sol e
nor mones. | nih ghie RRRGHH veRERy sriable Brireee bl ARPEyiRr IR BIe
and tissue gnawitbipiah @i PerdolabdifePr esent invention, suitable

wat er - sol ubl e sedatives include barbiturates and benzodi azepi nes. 15
In the present invention, suitable water-soluble antianaphyl actics

I ncl ude 10 ad ig rllﬁle Ipr:t]:gsgnr}:d‘m%%hgi%%t‘ Suit&ble water-soluble hormones include insulin,

steroidal hormones, calcitonin, melatonin and tissue growth factors.

In the present invention, suitable water-soluble sedatives include
barbiturates and benzodiazepines.

15
In the present invention, suitable water-soluble antianaphylactics include
adrenaline and epinephrine.

In the present invention, suitable water-soluble beta-adrenoceptor agonists
20  include ephedrine Hydrochloride, salbutamol/albuterol, fenoterol,

clenbuierol, salmeterol and formoterol.

In the present invention, suitable water-soluble diagnostic drugs include
phenolsulfonphthalein, Dye T-1824, vital dyes, potassium ferrocyanide, -
25  secretin, pentagastrin and cerulean.

In the present invention, suitable water-soluble vaccines include allergens

for immunotherapy and oral bacterial vaccines used as immunomodulators.



In the present invention, suitable water-sol uble beta-adrenoceptor
agoni st s wgobebude ephedri ne Hydrochl oride, sal but anolpcalbego®isie
fenoterol, clenbuterol, salneterol and fornoterol. In the present

i nvention, suitable water-soluble diagnoa@ic drugs include
phenol sul f onpht hal ein, Dye T-1824, vital "dyes, potassium

ferrocyani di, 25 secretin, pentagastrin and cerulean. In_the present
i nventi on, &Bithamreseni wvessiogppl theceatrrssalubleiantive ingrgdients dich are

I munot her a a ter] cines ysed,as ,i mmunonodul ators. .. .
VO 2007/ 049%‘}&3%#{%;*0’%2%@ 3 PReY %&?&é}hﬂﬁwrﬂ%c&lﬂ composition
the water seglthblen Fedd fo@ni ST HE Mron WPhGThAneacetARAMy @b &AL salt.

formation may be present in the pharmaceutical conposition either in
free formor in the formof a pharmaceutically acceptable salt. 5 In

nar odi cht PRJUE2eSiaitoRanRR: pExBR RicBam i CoRIEdet FEble 2give
combi nat i onjre@idASAGS B éﬁzﬁl@ed%%lﬂa’bﬁﬂﬁﬁ{:é&%@l%oﬁ%&fd%iﬁoﬁ‘,‘&Q. gs
phenyl e us

xyl omet azol i ne_pl us cronoglycic acid or phrine
di met hi ndenegmbnration ofrbiveabtarstoictar arad ancnsitallatgie agadt, duch as
corticosteroid, such.as 10 xyl onetazolipe pl.us becl gnet hasgne. _I.n _the
present i nv:@qfd) ?Z&’l%e Ri‘f‘%?-%@w’é’ %&PF‘%M&) e Réq§ ethln.dene,
i ngredi ent bﬁa%ﬁ{lﬁhﬁﬁbﬁo?%@&éo%gngﬁ%?%doe{c Rs¥roldy! tgzoline,
i ndanazol i ne, netizoline, naphazoline, fenoxazollne, oxynetazoline,

15 t et rhy dxypleoidtasclite phas be¢lomethgsmmol i ne, phenyl ephri ne,
ephedri ne, epinephrine, cronoglycic acid, dinethindene, acrivastine,
azel astine, bronpheniram ne, chlorpheniramn ne, dexchlorpheniram ne,
triproliding thdpeoRai:nReettieh R Garsl-80RPId PRarRBROYLEALPXRTOC.

pi prinhydrinate,” pyrilamne, tripelennam ne, cetirizine,

| evocet i ri zingrediendne pyeferebly2®lesetidrbmzonteor provewt ketdmetazoline,

tri neprazi ng,, azat adi ne, ,cypr ohept adi ne, .
P indanazoline, me oﬁne, ngpﬁazo 1 e, fenoxazoline, oxymetazoline,

15  tetrahydrozoline, tramazoline, tymazoline, phenylephrine, ephedrine,
epinephrine, cromoglycic acid, dimethindene, acrivastine, azelastine,
brompheniramine, chlorpheniramine, dexchlorphenivamine, triprolidine,
bromodiphenhydramine, clemastine, phenyltoloxamine, piprinhydrinate,
pyrilamine, tripelennamine, cetirizine, levocetirizine, hydroxyzine,

20 methdilazine, promethazine, trimeprazine, azatadine, cyproheptadine,
loratadine, desloratadine, astemizole, diphenhydramine, levocabastine,
terfenadine, beclomethasone, fluticasone, diclofenac, celecoxib,
metoclopramide, ondansetron, granisetron, dronabinol, prochloperazine,
chlorpromazine, morphine, hydromorphine, pentazocine, acetaminophen,

25  lidocaine, pramoxine, benzocaine, neomyein, bacitracin, metronidazole,
tetracycline, erythromycin, quinolone antibacterials, azithromyecin,
phenytoin, gabapentin, phenobarbital, carbamazepine, atropine,
scopolamine, miconazole, econazole, terconazole, acyelovir, behenyl alcohol,
glipizide, glyburide, sumatriptan, ergotamine, insulin, steroidal hormones,

30  calcitonin, melatonin, tissue growth factors, barbiturates, benzodiazepines,

adrena]ing, epinephrine, salbutamol/albuterol, fenoterol, clenbuterol,




| or at adi ne, desl or at adi ne, astem zol e, di phenhydram ne,

| evocabasy j f enadi ne, becl onet hasone, fluticason ' ,
celecoxib%kﬂﬁgw%gﬁ%pranide, ondansetron, grani setron, d? Eggﬁﬁgﬁsﬂﬁf
prochl operazi ne, chlorpromazi ne, norphi ne, hydronorphine,

pent azoci ne, acetam nophen, 25 |idocai nellpranoxi ne, benzocai ne,
neonyci n, bacitracin, netronidazole, tetracycline, erythronycin,

qui nol one ABTRAELA tilnoteRe], HeABKINpHRASING O De PABBRCOIA  yes,
phenobar bi tal, carbamazepi ne; "atropi ne, = scopol am ne, m conazol'e,
econazol e, petasshandbeocpayaleysecretie penghgadtenh)ebruleghi pilergims for

gl yburide, sumatriptan, ergotapm ne, jngsulin, steroidal hornnqﬁﬁ, 30
cal ci t oni n, TRETHRGALTADY pad peal bacierial JACHres ussdisns immpgemodulators, or a

benzodi azepj - ' ' hiy sal but anol / al but erol ,
fenoterol , ?ﬁ%ﬁ%&%%?%?@%g%&ﬁ%%%%%%ﬁ B2006/ 000319 11
sal anetegol, fornoterol, phenol sul fonphthal ein, Dye T-1824, vital

dyes, potassiumferrocyani de, secretin, tagastrin, cerul ean,
al | ergens f dhe hydronrRmmyAyethyd celtloss (EIEMCS Broplored in the avesant

[ dul at ; '
The. nyar oy BepyiorhE Ry PR BB AR s O RER L sRodfl bl 2800 10

i nventi on ny500 bps il BaeferibBh the FEPMIMass & vikse«ty bmbdie th@M3000
2500 to 5500 cps, (nPa.s Preferably, the HPMC has a viscosity of

more than 3b0Essthandidt ama(sBa).apere prafergblyfsem 3200 to 4809 cps om
3200 80 1 g 4 . .SCOSi f th
ropc 10 olaBRY Cel 4060 She (o VS SRY TR TP 18 ke lnchiE o

in water atUbbeloHde FBESHEEAE a\R Wi %Bblutiot irdWate®aRdeeC ah dditbkdance
mat erials which_achi eve the specified viscosities are well know to

those stal | @dth WS- Suitablararageant FEFM patexials which pelbieve 4hp opecified
sources such; FOWeERLE WaP ind@rAibsBU M ed fn SHEThE Hrd ‘commercially

available from various sources such Dow, Hercules, JRS and Ronas
15 Chemicals.

A buffer is employed in the present invention to maintain the pH of the
pharmaceutical composition in the range of from 5 to 7, preferably from 6 to
7, e.g. pH 6.6. Typical buffers which may be employed in the composition

20 include disodium phosphate dodecahydrate and sodium dihydrogen
phosphate dihydrate. The amount of buffer employed should be sufficient to
retain the pH of the composition within the specified range. For example,
the amount of buffer may be from 0.1 to 1% by wt. Preferably, a phosphate
buffer pH 6.6 (USP23) is employed.

25
In the present invention, the pharmaceutical composition may include a.
chelating agent, such as the disodium salt of ethylene diamine tetraacetic
acid (hereafter EDTA). The amount of chelating agent may be from 0.01 to
10% by wt, preferably 0.1 to 5% by wt, more preferably 0.1 to 1 % by wt. The

30 EDTA can also act as a preservative in the pharmaceutical composition.



A buffer is enployed in the present invention to maintain the pH of
the phar | conposition in the range of from5 tg.7

pr ef er abl W@g%b%?ézo 7, e.g. pH 6.6. Typical buffers mi%&/tﬂ%%}gl@%{gw
enpl oyed in the conposition 20 include di sodi um phosphate
dodecahydrate and sodi um di hydrogen phodghate di hydrate. The anpunt
of buffer enployed should be sufficient to retain the pH of the
conposi ti onTxithBigrebdits BReAHOLE thé PRASmakeitiexPéhSositibAemaiaHffadelfan
buffer may be fromO0.1 to 1% by w. Preferably, a phosphate” buffer
pH 6. 6 (USP2fonicitymsicwaior, 9ich as sodivpn eblonide.Menisobericityeregulator may
pharmaceuti ¢cal conposition may .i.ncl.ude a_ chel atin t, ch as
Che di sodi ulP SPEOR iR foNESiHaR e AR Ion LR toibdh Barver
EDTA). The 3pDrRbLRS 6060 atdon@s38eRt, My be from0.01 to 10% by wt,
preferably g.l to 5% by w, or e preferably 0.1 to 1 %by w. The 30
EDTA cans al so act as a preservative in the pharnmaceuti cal

conposition 2007/ 049102, PCT/ | B2006/ 000319 - 12 In . .he present |
i nventi on, Iﬂggﬁwﬁ%@a@eﬁ%ﬁhﬁﬁ P%%ﬁeﬁé?a]i‘i?@ tigh Rag soBmrisa gne

regul at or, ' ' | I G . be
present in t8 ’ﬁl %ﬂ}(‘:r%?r)pt%gﬂ: %ﬁgﬁhﬂgéﬁ %g%&}%tg e%@#‘%c%?n%&% TE?’%H%%’%I :

pL ef er abl %/ bhtmml ide, hridoc tr}r%eﬂl&sationthIb: itdre, sudsaasoi'hi%ﬂtnﬂmv‘evdrhﬁ; is

phar maceuti cal , conpqsition may cqnprise ong or re other, .
conponent s, PE‘?%?‘?%P %ﬁ%w&e%&erﬁs %@M@hﬁm e_ﬂfqa?dea dt inplpo
crystallqsa ng(%’cfsﬁm . |

preferr %a% t #g‘%}eﬁ]&?ﬁ 0 r?pi%% isctol 'S 8? rlg g{%f éj%é) ﬁ?%ﬁ ?éu ‘rﬂféctf&u P(&)%e(})er?f?rtmd
is also 10 phistf e exupbeitiontie feanpiiseth lomm dadkdiiiten ehl@dddbhdlsorbitol. s

even nore preferred that the conposition is free of both
benzal koni um chl ori de and sorbitol. According to one particular

enmbodi ment,, Atck?(?rﬂﬁg%s Bhe PR BRLIA e RLBYLHES, dhe present invention provides a

method for the preparation of an aqueous nasal pharmaceutical composition ‘

15 comprising:
a) 0.005 to 10% by wt, preferably 0.01 to 5% by wt, more preferably 0.25 to
2.5 wt %, most preferably 0.25 to 1.5% by wt of one or more water-soluble
pharmaceutically active ingredients suitable for nasal administration;
b) from 0.01 to 10% by wt, preferably from 0.05 to 5% by wt, more preferably
20 0.1 to 5% by wt, most preferably 0.1 to 2% by wt, hydroxypropyl methyl
cellulose having a viscosity of from 2500 to 5500 eps (mPa.s), preferably
more than 3000 to less than 5000 cps (mPa.s), more preferably from 3200 to
4800 cps (mPa.s), and
c) a buffer for maintaining the pH of the aqueous pharmaceutical
25  composition at from 5 to 7,
wherein the method comprises:
1) dissolving the above components in water to form an aqueous solution,
and
ii) filtering the aqueous solution formed in i) through a sieve to form an

30 aqueous nasal pharmaceutical composition;



nmet hod for the preparation of an aqueous nasal pharnmaceuti cal
conpositi , rising: a) 0.005 to 10% by wt, pref (gfﬁ o]
5% by M,ﬁﬁ)ozroé*ﬁ%@e erably 0.25 to 2.5 w % nost pref e(ri{i yx%).glgg&tl%
1.5% by wt of one or nore water-soluble har maceutically active

i ngredi ents suitable for nasal adm ni st régi on; b) fromO0.01 to 10% by
wt, preferably fromO0.05 to 5% by w, nore preferably 20 0.1 to 5%
by wt, nost chaeftsdabéd ifthe thalkthdyicewt thhyesloxtichpib amplebys solution is
cellul ose having a viscosjity of from 2500 to 5500 cps (nPa.s),

pref erabl y fitered hash mosh dize fregs>{ paicrop datspi0 mivrns, Prﬁfﬁi‘ébb’ from

f bl . d 3 f
i ntai ni g ThE BASFoThaton AR Bl pBPa o Mihebt | on o

from5 to 7, wherein the nmethod conprises: i) dissolving the above
conponents in water to _form.an_aqueous solution, and ii) filtering
the aquedusinshisporicdanembodimentHheugater wluble pharmeesuicalboactive
aqueous nasal armaceut Lcal . conposi.td on; WO 2007/ 049102 .. .

BT | B2006) B3R LS R A PG T B tTOPHER AR S R 0rce FBfleggigpeents
whi ch the agugienfets@l Bréihddslatbid, beti@ReHND anastiBRE hdktutis amd>_1
mcron but _< 10 microns, preferably from 1.5 to 5 mcrons, nost

pref erabl y gontizosterptdn e watpr-lubleroscocsnstmicton i prederably aelected

enbodi nent, .t he ter, sol.ubl e pharmaceutically activ [ redient is
ot of er abl y BORL VRIS S COIeRPrTiAE Pefrdchieife pidyer@tind,
ant | enejg PSincPJJﬂﬁ.%ﬁHﬁ', k&étﬂio?ine?ﬁl‘abﬁﬁﬂ&]ﬁﬁé e-g’ﬂ."?:%ﬁfﬁb%b]jﬁé 1]:137‘%&(:56]%%&995
and corticosteroids. The water-sol uble vascoconstrictor is

pref er abl y faloxereline erg fengtanobinedgtdmehlorife, oxyormdazolihe ae.
hydrochl ori d

e, xylonetazolin 10 i,ndanazol i ne tizolj.ne, .
naphazol i neo@.hﬁ?’ ﬁ’@%@?@%ﬁaéﬂ&&%@@?m e, r%?amazoﬁne, tymazoline,

phenylephrine e.g. phenylephrine hydrochloride, ephedrine e.g. d-

pseudoephedrine hydrochloride, or epinephrine. The water soluble

15  vasoconstrictor is most preferably xylometazoline e.g. xylometazoline
hydrochloride. The water soluble antiallergic agent is preferably selected
from (1) cromoglycic acid or a nasally acceptable salt thereof, e.g. disodium
cromoglycate), or (2) H1 receptor antagonists, such as dimethindene or a
nasally acceptable salt thereof, e.g. dimethindene maleate, acrivastine,

20  Dbrompheniramine, chlorpheniramine, dexchlorpheniramine, triprolidine,
bromodiphenhydramine, clemastine, phenylioloxamine, piprinhydrinate,
pyrilamine, tripelennamine, azelastine, cetirizine, levocetirizine,
hydroxyzine, methdilazine, promethazine, trimeprazine, azatadine,
cyproheptadine, loratadine, desloratadine, astemizole, diphenhydramine,

25 levocabastine orterfenadine. The water soluble corticosteroid is preferably
selected from beclomethasone e.g. beclomethasone dipropionate, and
fluticasone e.g. fluticasone propionate. The water-soluble antiemetic is
preferably metoclopramide e.g. metoclopramide hydrochloride. The active
ingredient may comprise a mixture of more than one water soluble active

30 ingredient.



f enoxazol i ne e.g. fenoxazoline hydrochl oride, oxynetazoline e.qg.
oxynetazohkﬂﬁﬂﬂxgi chl oride, tetrahydrozoline, tramazoli VIB2006/000319
tymazol i ne,” “phenylephrine e.g. phenyl ephrine hydrochl oride,
ephedrine e.g. d- pseudoephedrine hydrochl oride, or epinephrine. The =~
wat er sol ubl e 15 vasoconstrictor is nost lfireferably xyl onetazoline
e.g. xylonmetazoline hydrochloride. The water soluble antiallergic

agent 15 praf@aflobuselR6l pharfiRBufitil aapRatse :ﬁaﬁqhmﬁe(%saﬂlﬁﬁhl y

acceptabl e salt thereof, e.g. disodium cronoglycate), or
recept or anphgsphaies]odeeahydsatei arei/hi rodimem dihydrogangibosphete dilghlvate as
salt thereof h’r&fg di rretgi ndene nul eate, acrivastine, 20
br onpheni r afifE*CTERE 8BBReni r ami ne, dexchl or phenirami ne, triprolidine,
br onodi phenhydram ne, cl emastine, phenyltol oxam ne, piprinhydrinate,
pyrilam ne, tripelennam ne, azelastine, cetirizine, |evocetirizine,
hydr oxyZ neThestqidionaziasael phoaomeichaicabcompositionanhpencheiet @ dhelating
cyprohept adi ne, | orat adi.ne,. desl orat adi ne, , astem zol e, ) ]
i phenhy dr aEAat sshi SRR S3H G iR GATTRE Serancetioiagie
corticosteroid is preferably selected from becl onet hasone e.g.
becl onet hasone di propi onate, and fluticasone e.g. fluticasone
pr opi onat e. Theeagumbeas reahl bharaziceeties]l eompositivefmaghihylude an isotonicity
met ocl opram de _.e. g. netocl opram hydrochl ori de. The active
i ngredi ent ReSnlab FHsk a8 sl @18tidfpr e t han one water sol ubl e
active {0 ingredient. WO 2007/049102 PCT/| B2006/ 000319 14 The
aqueous nasal pharnmaceutical conposition may include di sodium
phosphat e d@lecaidustresabghaimeedutioalicdypsgigen ishaefirably tiebydmat e
as a buffering agent. 5 The aqueous nalsal phar maceutical conposition
may i ncl udePesenerEve Fichdepot 3%&%"5@ st e #gYdi um salt of et hyl ene
di am ne tetraacetic acid. The aqueous nasal pharnmaceuti cal
conposition may include an isotonicity

The composition may also confain other ingredients commonly found in

15 nasal pharmaceutical compositions.

In the present invention, the aqueous nasal pharmaceutical composition is
preferably provided in a form such that it can be administered as one or

more drops or as a spray.

20
In the present invention, the composition to be filtered can be prepared as a
solution using conventional mixing and dissolution techniques. The solution
is then filtered through a sieve with a mesh of the above specified size using
conventional filtering techniques.

25

The invention shall now be illustrated by way of the following worked
examples and with reference to the drawing, which examples ave not

intended to be limiting upon the scope of the invention.

30  Fig 1is a view of apparatus used in Example 8.



regul ator, such as sodiumchloride. 10 The aqueous nasal

phar maceug ), c osition is preferably free of a pre '

which is &ﬁé’fﬂ%@?@ chel ati ng agent. The conposition m?%;r}/@%ée\éfg?ﬂsgﬁ n
ot her ingredients commonly found in 15 ﬂasal phar maceut i cal
conpositions. In the present invention, e aqueous nasal
pharmaceutical conposition is preferably provided in a form such
that it can be admnistered as one or nore drops or as a spray. 20
In the present invention, the conposition to be filtered can be
prepared asExarmpletl: detlsodFoe pregiivaiah of phagnenckuliead composition
techni ques. The solution is then filtered through a sieve with a
mesh of thecapaneisingdlmgle gyi@mﬁaﬁgh%hvéﬁppg\larnf% tering

techni ques. 25 The invention shall now be illustrated by way of the
foll ow ng worked exanples and with reference to the draw ng, which

o o Drpmat-GhES chfmdfitgg eyl BRlEASBER" s gullp Table 1
2007/ 049102,RfaH I@%Q?rgfe%%éég'suﬂéaﬁfﬁw %nl%gg?agﬁel? fofthP %Elgaaﬁhio%re of

of pharmaceutical composition conprising | g xyl onetazol i ne

hydr ochl or i tixan®pla HoEWRACe(80Ta2180onposi ti on having the formnul ation
set out in Table 1 below was prepared substantially in accordance
with the disclosure of Exanple 2 of WO-A-03070213. 10 Conponents %
by wt

10
Components % by wt
HPMC (Grade 4000 cps (mPa.s)) 0.75
Nagz EDTA 0.5
Xylometazoline hydrochloride 0.1
NaCl 0.38
Phosphate Buffer pH 6.6 (US Pharmacopoeia 23){ Balance to 100

Accordingly, to 98.27 parts by wi. of an aqueous phosphate buffer solution
with a pH 6.6 at 20°C, 1s added 0.38 paxts by wt NaCl, continuously mixing
with a magnetic mixer (1000 r.p.m.) for 10 min. After that the solution is

15  heated to 50°C. Then 0.75 parts by wt HPMC (grade 4000 cps) is mixed with
0.50 parts by wi EDTA-disodium salt. The mixture is added in small
guantities to the 15 parts of the buffer solution, continuously mixing at 1000
r.p.m. The mixing is continued for 10 min. at 50°C, and then gradually
cooled to 20°C over the next 3 hours. The obtained gel is left for 24 hours at

20  18-20°C. The gel is diluted by addition of 68.65 parts by wt. buffer at 20°C
under continuous stirring at 1000 r.p.m. and then continuously stirred for a
further 30 min. to provide Solution A.



HPMC (Grade 4000 cps (nPa.s)) 0.75 Nat EDTA 0.5 Xyl onetazoline
hydr ochl og/ NaCl 0.38 Phosphate Buffer pH 6.6 (
Phar macopoel a g%'% géal ance to 100 Accordingly, to 98. 27%TIF%006@900\/3\/%9.
of an aqueous phosphate buffer solution wth a pH 6.6 at 20C, is
added 0.38 parts by wt Nad, continuousl yiénixing with a magnetic
m xer (1000 r.p.m) for 10 mn. After that the solution is 15 heated

to 50C The@iﬁoﬁﬁtﬂﬂﬁiﬁe hy dydchitbivile (Qriastertd BYOv DS isslived i Lhipeirts by wt
0.50 parts by wt EDTA-disodiumsalt. The mxture is addesr éﬁ snal |

quantities toftha@tusppate bulfer ah@0HbyonsuuausoTTTERA i H0 éfrlgfm and
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gel is left for 24 hours at 20 18-20C. The gel is diluted by addition

of 68.65 parts by wt. buffer at 20C under continuous stirring at

1000 r.p.m and then continuously stirred for a further 30 mn, to
provi de Sol (Halahion, ded@&mﬁglmm@m%@@mwnqwﬁy sturing at

phr s by v T YRR AT AHER o iBRSlT et SISO St Tl

1000 r.p. m 1@Bdltahienlan Boweuss misihs bEBofitionf Af ad Belutién B is. to
provide Solution B. 5 Solution B is added to Solution A at 20C Wmle

cont i nuous| cosipleniengedtio 19@(10111435 bYrﬁIBJSM of Wéstilled WMaten ik pecesspry cand
f furth Th t, f
R e Ak I RSO, AL s

distillqg wai@kidd goﬁﬁﬁgﬁgary and the bubbl es rem)ved W th stirring
(500 r.p.m) under |owered pressure to 10 provide Solution C.

Solution Cis then filtered through a 3 inn sieve to provide a
phar maceuti cal

Solution C is then filtered through a 8 pm sieve to provide a pharmaceutical

composition of the present invention.

15 Examples 2-7 and 2’-7: Method for preparation of pharmaceutical
composition comprising 2, 3, 6, 8, 10 and 15 mg/s HPMC.

Examples 2-7 and 2™-T were prepared according to the method set out above

for Example 1, except that the amount of HPMC was varied to provide

pharmaceutical compositions having the specified level of HPMC. Further,
20 in Examples 2-7 Sclution C was filtered through a 3 micron sieve, whereas

in Examples 2'-7 Solution C was not filtered.

EXAMPLE 8: Method for examination of the relative adhesive
capacity of pharmaceutical compositions 2-7 and 2°-7
25

The relative adhesive capacity of the pharmaceutical compositions prepared
in each of Example 2-7 and 2’-7’ was determined by the testing procedure for
solutions set out in Example 8 of W0O-A-03070213. Using the apparatus



conposition of the present invention. 15 Exanples 2-7 and 2'-7:

Met hod f ofygologh@oalhi on of pharmaceutical conposition ce@ikSiot@ordio
3, 6, 8 10 and 15 nglg HPMC. Exanples 2-7 and 2'-7" were prepared
according to the nethod set out above for Exanple 1, except that the
anount of HPMC was varied to provide phé?rraceutical conposi tions
having the specified | evel of BPMC. Further, 20 in Exanples 2-7

Sol ution C describdd 81 Bdatiple $odnd ilbustivatetinirs Féy 8, thvhiyséagy praeedure was
Exanples 2'-7" Solution C was not filtered. EXANMPLE 8: éggd for
exam nat i ont@reated exesnd: thad themeolywper sp 9:9“7@#1315%?1#&% 108970213
conposition -7 1=l 2 ' |V ' e
phar maceut i ?:nge g%@%g%& '33 ?f(}‘: r]11 $ Zéplrt %-%;ﬁr éﬁhﬁﬁﬁgg%%lﬂﬂg?@gﬁmﬁ??%ﬁ}ugﬁa tOQ

2' -7 was dExenipleed-bynfile-testing procedure for solutions set out
in Exanpl e 8 of WD A-03070213. Using the apparatus WD 2007/ 049102

PCT/ 1 B2096/ 000319 17 described in Exanple 8 and illustrated in Fig
1, the testing procedure was repeated except that the pol yner

or unt 11t er e ibrabdl WP Hhd Bodtuart GorifRieE BdnBobafanley 1 flflging
The appar at psisfEeTbwdlihd 8cewa Ry sdlilp tiaPireses, andiachalaos balance 4.

I ncluding raising/lowering screw 2, calibration screw 3, and a
m crof orce balance 4. In summary, and with reference to Fig 1 hereof,

t he pharnac | | ut4 on.4. 1Q- whi I4: 0Py .Ng t0,.be i | age
nto a 15 nit ppffhedl tid With KipHHE o Fie bt e phERatou el §5860n
wat er bej h ¥hidh § 86isgibdcctdrtddiCHeRb@MniY 4 N 5m] gRRIvill 6] hRiniihed at
acts as a reference polynmer imtating the nucus in_the nasal cavity.
The phar macagphetmidemneraturebe wadsy bath dr Acglinss bdate Ficovered with a

gelatin film, which acts as a reference polymer imitating the mucus in the

nasal cavity. The pharmaceutical solutions are tested for adhesion. The
plate (18x18 mm) 5 is suspended from a microforce balance 4 (WAGA

15 TORSJJINA-WT, Techniport, Poland). Using screw 2, the plate 5 is
immersed in the 15ml glass vial 6 filled with the test solution. After a
defined time for contact (5 min), the plate is raised gradually, using screw 2.
The force required for detachment of the plate from the solution is measured
using device 4 and shown on scale 8. The maximum force required to draw

20  the plate out of the solution is considered to relate to the adhesive force
between the pharmaceutical solution and the mucus. As a standard, the
clean plate is tested before and afier coating with the polymer. The force for
detachment of the coated plate is expressed as a percentage of the clean
plate detachment force, i. e. the results have relative values.

25
The polymer film was prepared by dropping 0.5 ml of a 1% solution of
gelatin and spreading it over the whole plate surface. After a 24 h period (at
20-22 C), necessary for forming a smooth film on a levelled surface, the film
was oven-dried at 40°C to a constant weight. The films obtained were

30 uniform and exhibited a good reproducibility of their weight (sd < 5%).



plate (18x18 mm 5 is suspended froma mcroforce balance 4 (WAGA 15
TORSJINA- WG ort, Pol and Using screw 2, the

I mrersed in t%ﬁ&?ghp glass V|al)6 fillgd wth the tes? o) g?ﬂh%mmsw
After a defined tine for contact (5 mn), the plate is raised
gradual ly, using screw 2. The force reql8red for detachnent of the
plate fromthe solution is neasured wusing device 4 and shown on
scale 8. The maximum force required to draw 20 the plate out of the
solution is considered to relate to the adhesive force between the

phar maceut i Thke teetserncantbd et aU20,525,80 andd’&@tdard, the clean
plate is tested before and after coating with the polyner. The force

for detachnent of the coated plate is expressed as a percentage of
the clean plate detachnent force, i. e. the results have relative
val ues. 25 The neeiltref the kentamse phoparexdTalledt.opping 0.5 nl of a 1%
solution of gelatin and spreading it over the whole plate surface.
After a 24|h periRéldtive adhetdvé)capiasies (%)Yoil HPM O £00@ salwtivaish
filmon a llevel l ed surface, the fil ng,pas.Qugn-dried at 400C to a
e TN A A HA S
PCT/ | B2006/ bETAERRt L TRETL LaBgh %@8& 30 37°C
and37C. Th_e_.r_egHg‘ hp tests ate shown_in Tahl e 2 F?pl tive.
adhesi ve capacity (% of HENEMOD3080 thrpugd 3 wediiter) FExanple No_|
Concentration 200C 25@/3p0Q037RE3,08M / @18t 22000 t BB@EHIM B nBYj3#1¢93
2/2 104,13,03 118, 96, 33 93,11915+4 87| 81,198 7+4,24 105,7+2,6| 101,1+2,83
4/6| 114 3+353 125,0+7,07 108,24+4,24| 101,242 73
5/8] 113,6%3,21 123,244 69 107,0+2,83] 100,7%1,41
6/10| 111,442 93 120,4+4,16 102,0+3,21 93,2+2,28
7/15| 189,444 95 128,244,24 97,3%1,67 82,2+1,68
HPMC 4000 without filtering
2'/2 98,2+4,04 113,5+8,69 88,3+3,14 87,6+3,78
3/8| 100,7+6,95 109,246,12 96,1+:4,97 98,1+4,19
4/6 107,5+5,9 117,0+8,55 93,7%5,12| 98,444,619
578] 106,5+6,13 116,0+6,18 98,146,46 94,7+4,31
6°/10] 107,2+5,81 115,0£7,32 99,0+5,44 84,0+5,2
75| 111,1+7,47 108,4+8,93 95,245,396 70,2+5,83

The results of Table 2 illustrate that filtering the solution in accordance

with the present invention (Examples 2-7) provides pharmaceutical

solutions having consistent relative adhesive capacities. These improved

10  results will be found by filtering solutions through sieves up to 10 micron.

Filtering the solutions through sieves above 10 pm does not cause any

improvement in consistency in the reproducibility of relative adhesive

capacities.

15  Further, it will be noted that the compositions of Examples 2-7 will retain

their relative adhesive capacities for longer than the unfiltered compositions

2.7, when left to stand without stirring at 20°C for up to 18 months.




3/3 111, 94, 61 122,7+4,24 105,72,6 101,1:L2,83 4/6 114,33,53

125, 07, 07 %%gﬁéﬁ%ﬁ?24 101, 22,73 5/8 113,63, 21 123,24,6%§%%ém%%m§%w

100, 71, 41% , 42,93 120, 44,16 102, 03, 21 93, 22, 28

139, 44,95 128, 24,24 97, 31,67 82,21,68 HPMC 4000 without filtering
272 98, 24,04 113,58,69 88, 33,14 87,53,78193' /3 100, 76, 95 109, 26, 12
95, 14,97 98, 14,19 476 107,55,9 117,08,55 93,75,12 98,44,619 5'/8
106, 5+6, 13 116, 0+6, 18 98, 116, 46 94,74,31 6'/10 107, 25,81 115,07, 32
99, 05,44 84,05,2 7715 111,17,47 108, 48,93 95, 25,96 70,25,83 5 The
results of Table 2 illustrate that filtering the solution in

accordance ﬁggh the present invention (Exanples 2-7) provides
phar maceut i | uti ons having consistent relative adhesive
capacities. These inproved 10 results will be found by filtering
solutions through sieves up to 10 micron. Filtering the solutions

t hrough i eves abowetAed fudidespreparativaefanyaguapioykamnacéutical
consistency in the reproducibility of relative adhesive capacities.
15 Furt her , CoMPEFItIONLOMBYIE&E hat t he conpositions of Exanples 2-7

Unfi 1 tor od B0 e )8 st 9EBER ok inFARRELY Eiab Y phRRBEoL AN Horive
at 20C for jdedichs @PHEmWNuZRATyAR4PEHIE EaliB38e4(1D0319 19
Clains 5 1. A nethod for the preparation of an_aquequs pharnmaceuti cal
conposi t i onbrEep Psdhtp 10% by wt hydroxypropyl methyl cellulose, having a viscosity
10 of from 2500 to 5500 cps (mPa.s); and
c)a buffer.for maintaining the pH of the agqueous pharmaceutical
composition from 5 to T;
wherein the method comprises:
1} dissolving the above components in water to form an aqueous solution;
15 and
i) filtering the aqueous solution formed in i) through a sieve to form an
aqueous pharmaceutical composition;
characterised in that:

the sieve through which the aqueous solution is filtered has a mesh size

20  from >1 micron but < 10 microns.

2. A method as claimed in claim 1, wherein the one or more water-soluble
pharmaceutically active ingredients or pharmaceutically acceptable salts
thereof is selected from vascoconstrictors, antiallergic agents, antieﬁletics,

25 bronchodilators, antiseptics, local anesthetics, cytostatics, analgesics (narcotic
and non-narcotic), steroidal and non-stercidal anti-inflammatories, topical
antibiotics, antiparasitics, antibacterials, anticonvulsants, antispasmodics and
anticholinergics, antifungals, antivirals, antidiabetics, antimigraines,
hormones, sedatives, antianaphylactics, beta-adrenoceptor agonists,

30 diagnostic drugs, and vaccines.



a) 0.005 to 10% by w of one or nore water-sol uble pharmaceutically

active i Q@ aghgRis: or pharnaceutically acceptabl e salt dhgheRloooshd
from0.01 to 10% by wt hydroxypropyl nethyl cellul ose, hzg/l ng af000

viscosity 10 of from 2500 to 5500 cps (nmPa.s); and c) a buffer for
mai nt ai ni ng the pH of the aqueous pharmaé@utical composition from5
to 7; wherein the nethod conprises: i) dissolving the above

conmponents Bn waitemetRod kAN aHHE BlasmsSD| wheein théplaidhaddutically active
filtering the aggeou_s solution formed in i)_ through a sieve to form

an aqueousiydr® td wakew:solpbls vagnecongiaicier selested fram Welomatpgoline,
si eve through, whi ch t he ueous solutien is filtered has sh size
20 from ?_1%@%’1‘?% me, @@Bhegolgpe,ﬁﬁgfc%o _0%%%&%&;"?1% ai m
1, wherein %&%aﬁﬁ&rd&bﬁﬁ%r Era‘ﬁﬁéfdﬁﬁé?'t&'ﬁia%ﬁﬁb,a?]i@ﬁﬂé?hﬁﬁié BpRelive and

i ngredi ents or pharnaceutically acceptable salts ~ther eof is selected
from vas®ocepsiephrime.s, antiallergic agents, antienetics, 25

bronchodil ators, antiseptics, |ocal anesthetics, cytostatics,
anal gesics (narcotic and non-narcotic), steroidal and non-steroidal

anti -inflanmyat orisegethop h‘[é%haini’éﬁ 1PEREMCE, wRBEdiRahaY HdreSaceutically active
antibacterials, anticonvulsants, antispasnodics and

ant i chol i neiggredjerensid wagat-solubld butinHesgicagentisalpeted from (1) cromoglycic
antimgraines,, hqg es, sedatives, . antianaphyl actics,

bet a- adr eno@€lsh 6F { 'lgchptogcﬁlé‘iaggﬁb%ﬁ-i ¢ drugs, and vaccines. WO

2007/ 049302 PCT/ |1 B2006/ 000319 20 3. A nethod as clained in claim1,
wherei n"the pharmaceutically active ingredient is a water-soluble
vascoconst r B¢ct or Asele¢hd@ dsfelaimmed) i oietiar bl wheveinithegrizmmb aceartically active
metizol i ne, iﬁ'&%@é& oy %va.fteelﬂgo %ﬁ?(le Ispe%bicfai%geﬁo?lz-soéelzcgﬁal anti-

inflamammatory selected from corticosteroids, diclofenac and celecoxib.

15 6. A method as claimed in claim 1, wherein the pharmaceutically active
ingredient is a water-soluble antiemetic selected from metoclopramide,

ondansetron, granisetron, dronabinol, prochloperazine and chlorpromazine.

7. A method as claimed in claim 1, wherein the pharmaceutically active
20 ingredient is a water-soluble narcotic and non-narcotic analgesic selected from

morphine, hydromorphine, pentazocine, and acetaminophen.

8. A method as claimed in claim 1, wherein the pharmaceutically active
ingredient is a water-soluble anesthetic selected from lidocaine, pramoxine

25 and benzocaine.

9. A method as claimed in claim 1, wherein the pharmaceutically active
ingredient is a watex-soluble topical antibiotic selected from neomycin and
bacitracin.

30




tetrahydrozoline, tramazoline, tymazoline, phenyl ephrine, ephedrine
and 5 epiwephiie124. A nethod as clainmed in claimi1, wperagtokifsie
pharmaceutically active ingredient is a water-soluble antiallergic
agent selected from (1) cronoglycic aci ﬂl or (2) H receptor
antagonists. 10 5. A nethod as clained ifi'claiml1, wherein the
pharmaceutical ly active ingredient is a water-soluble steroidal or
non- st er oi d&0. anAi methid asralaintedy in dainck. seheneimtbe phisgomcsugicgdly active
di cl of enac and ¢el ecoxi b. 15 G. nef.hod as clai in claim.Jld

Wher oi n 1 henIERERIREARA Batetsealible, BRbpRtEte SnfePat o it Shitagple and
antiemetic sel.eghed frommetocl opram de, ondansetron, granisetron,

dr onabi nol , "prochl operazi ne and chl orpronazine. 7. A nethod as
claimed in claim1, wherein the pharnaceutically active 20 ingredi ent
Is a vvater-sgl ubl.e narcotic. and non-narcptic anal gesic sel ected.from

nor phi ne  h¥ fonﬁ!’%‘ﬁF Lapg g ereanthe pharmaceuiically agive

as clained j -1, o ' i .
i ngredient 1 ah'\?\é}a?el %-asegﬁﬁ%ﬁ%ﬁghg?ﬁgﬁégg%%%é%%# gg%?hr%?’
pranoxi ne &brianemPeiiy eidholonehntihanterialk, asdca dtimanyeincl ai m 1,

wherein the pharmaceutically active ingredient is a water-soluble
topical antibiotic selected fromneonycin and bacitracin. 30 WD

2007/ 049102, RPCT/ | . . . - - i .
wherein t helg‘nar %%g&?é%gg%%%&%g@mﬂ %%t]ﬂ ?gg?qi \/(i,'a??&elard-egl 81%%}@?!63 chive
anti pargsi t ifgedieatied watsp-setublnhtdeatailangts seldcivd froasphénittbin A

nmethod as clainmed in claiml, wherein the pharmaceutically active
gabapentin, phenobarbital and carbamazepine.

=

13. A method as claimed in claim 1, wherein the pharmaceutically active
ingredient is a water-soluble antispasmodic or anticholinergic selected from

15 atropine and scopolamine.

14. A method as claimed in claim 1, wherein the pharmaceutically active
ingredient is a water-soluble antifungal selected from miconazole, econazole
and terconazole.

20
15. A method as claimed in claim 1, wherein the pharmaceutically active

ingredient is a water-soluble antiviral include acyclovir and behenyl aleohol.

16. A method as claimed in claim 1, wherein the pharmaceutically active
25 ingredient is a water-soluble antidiabetic selected from glipizide and
glyburide.

17. A method as claimed in claim 1, wherein the pharmaceutically active
mgredient is a water-scluble antimigraine selected from sumatriptan and

30 ergotamine,



ingredient is a water-sol uble antibacterial selected from

tetracycl| hronmyci n, qui nol one anti bacteri al s,
azithronyg?ﬁmoy%&%k nmethod as clainmed in claiml, mhereﬁﬁﬂpﬁgmwmmsw
pharmaceutically active 10 ingredient is a water-soluble

anti convul sant sel ected from phenytoin, 28abapentin, phenobarbital
and carbamazepine. 13. A nethod as clainmed in claim1, wherein the
pharmaceuti g8l | y AaglckMEd akt4iseEM cladmPl Wehefeisthilth@nié

or anticholinergic selected from 15 atropine and scopol am ne. 1
met hod as chagmdieniniscl wiatre:tsoluibde Bormphes gelectadcon mgulin, sderaidal
ingredient is a water-sgl uble | fungal . sel ected, fr.om m conazol e,
econazol e WW@P@O??&E’%P’%’P’ ZEgIn oI ‘g’é‘h fisgug Srayvih %@OF% claim1,
wherein the pharmaceutically active ingredient is a water-soluble

antiviral include acyclovir and behenyl alcohol. 16. A nmethod as )
cl ai ned $n dbai mAlmethed esreldineed baclmoely whatdip thetpharmadeutically active

i ngredient iis a water-sol uble antidiabetic selecgted from.glipizid
and gl yburi a@gred;@tlﬁwﬁ%sgglﬁ$ g¢ v¢%s%p%ea,§9w@$égﬁa§ﬁ%an
phar maceut i . | 2 ingredient is a water-soluble antim graine
sel ected frgrgnhé%dr%ag%%%t%gh and 30 ergotam ne. WD 2007/049102

PCT/ | B2006/ 000319 22 18. A nethod as clained in claim1l, wherein the

pharmaceutically active_ ingredient js a_water-sol uble hornones )
Sel ectoed fr & i néumathod e clened i slatmnbawheraia e RbATRAr ISRl agtve

tissue ?ﬁgg@%—,{eﬁ% & -a Rratdr-sOldbs gggir#%?ﬁﬂcﬁdseﬂ&tﬁ{i%(?ﬁﬂadl 8iilehind

t he pha cally active ingre s“a water-so e sedatives
sel ected frepiduptaiber ates and benzodi azepi nes.

h&ive
A

21. A method as claimed in claim 1, wherein the pharmaceutically active
ingredient is a water-soluble beta-adrenoceptor agonists selected from
15 ephedrine hydrochloride, salbutamol/albuterol, fenoterol, clenbuterol,

salmetercl and formoterol.

22. A method as claimed in claim 1, wherein the pharmaceutically active
ingredient is a water-soluble diagnostic drug selected from
20 phenolsulfonphthalein, Dye T-1824, vital dyes, potassium ferrocyanide,

secretin, pentagastrin and cerulean.

23. A method as claimed in claim 1, wherein the pharmaceutically active
ingredient is a water-scluble vacecine.
25
24. A method as claimed in claim 1, wherein the water-soluble
pharmaceutieally active ingredient is selected from one or more of .
xylometazoline, indanazoline, metizoline, naphazoline, fenoxazoline,
oxymetazoline, tetrahydrozoline, tramazoline, tymazoline, phenylephrine,
30 ephedrine, epinephrine, cromoglycic acid, dimethindene, acrivastine,

azelastine, brompheniramine, chlorpheniramine, dexchlorpheniramine,



20. A nethod as clainmed in claim1, wherein the pharmaceutically
active 10 ingredient is a water-soluble antianaphylactic sel ected
fromadrenaline and epinephrine. 21. A nethod as clainmed in claiml1,
wherein the pharmaceutically active ingredient is a water-soluble
bet a- adr enocept or agoni sts sel ected fr@m 15 ephedri ne hydrochl ori de,
sal but anol / al buterol, fenoterol, clenbuterol, salneterol and

f or mot er O't:riééﬁ}idﬁlé‘%trﬁ%dﬁﬂl&i@dﬁ%h@, QkAaRtihe, }gffi@ﬁ tBlokBfhine,

phar maceut y active ingredient is a water-soluble diagnostic
drug sel egiipginhiydmiie pheribimsine oripblcnalaeiing, EytériZinbd kyocwiitialnalyes,
pot assium ferrocyani de, _secretin, pentagastrin and cerulean. 23. A
met hod as drorgginenmethd Hazineyaeppethaznge, JEUPARIAEIRG. BERFYITEL | ve

clai m 1. eraRsP DS, IR0 R B SloREadine o BT DIERRURLATR, | "

i ngr edisent]eigeaipilstigeastdrfomadine, bsclomeehafonex fluvivatazg|diclefenac,
i ndanazol i ne, netizoline, naphazoline, fenoxazoline, oxynetazoline,

t et r ahydr cedddondh, metentopshimde, andrnsstione SrpmsalIoap HEeRADINGY

hedri ne, epj pephri.ne, | yci i d . di pethind '
ol ast | e bR BHSREHRE s AE RGP BHERFD Mo By LRGN B Sner Fanking”
23 tripr qde@éﬁ%ﬁmﬂo@&ﬁﬁhﬁﬁééﬁkﬁ%, behes@she NeeorRPERY basiteadl ne,

pi pri nhydri nat e, am ne, tripel ennam ne, cetirizine,
| evocet i r i metreniddnode,axyinbhiees, tetiaditlane, eey thpoomet hagitimelone

trimeprazi ne, azatadine,. cyproheptadine, |oratadin desl or.at adi ne,

st o o A i GHARIPGHPRGITET GRS CLAS: BAEA BT SR R RE T AL

becl omet ha&?ﬁgmgﬂegﬁecﬁ% e,cgcﬁijgf Fhide; mi@ﬁﬁﬁﬂé'&pnﬂ%l@?ie@&fﬁéﬂo@é,

ondanset ron, granisetron, dronab ngl . prochl operazi ne,

chl or pr omegdyakwvifeplehpbalchital, edipizide nglybpeidegaocatréptan, ergotamine,
insulin, steroidal harmones, calcitonin, melatonin, tissue growth factors,
barbiturates, benzodiazepines, adrenaline, epinephrine,

15 salbutamol/albuterol, fenoterol, clenbuterol, salmeterol, formoterol,
phenolsulfonphthalein, Dye T-1824, vital dyes, potassium ferrocyanide,
secretin, pentagastrin, cerulean, allergens for immunotherapy and oral
bacterial vaccines used as immunomodulators, or a pharmaceutically

acceptable salt thereof.

20

25. A method for the preparation of an aqueous nasal pharmaceutical

composition comprising:

a) 0.005 to 10% by wt of one or more water-soluble pharmaceutically active
25 ingredients suitable for nasal administration;

b) from 0.01 to 10% by wt hydroxypropyl methyl cellulose having a viscosity

of from 2500 to 5500 cps (mPa.s, and

¢} a buffer for maintaining the pH of the aqueous pharmaceutical

composition at from 5 to 7,

30  wherein the method comprises:



acet am nophen, |idocai ne, pranoxine, benzocai ne, neonycin,
bacitracin, netronidazole, quinolines, tetracycline, erythromycin,
qui nol one 10 anti bacterials, azithronycin, phenytoin, gabapentin,

phenobarbital, carbamazepi ne, atropine, scopol am ne, m conazol e,
econazol e, terconazole, acyclovir, beRényl al cohol, glipizide,
gl yburide, sumatriptan, ergotam ne, insulin, steroidal harnones,

cal ci toni ni)_dri@éo?\‘}iﬁ ithe dHo%8 YBnHoRwhbs fraia®eSto fRal Hh tadiabes solution,
benzodi azepi nes, adrenaline, epinephrine, 15 sal butanol/al buterol,

fenot erol ,awd enbuterol, salneterol, fornoterol,

phenol sul f gnpht hal ei n, e T-1824, yital.d ot,assi.um

f errocyani ’d}agﬂelé‘é’(grté’@i afﬁ%/eﬁé‘ﬁtsaf}éé‘frf ﬁﬁm‘@elr%ﬁzgﬁgugf RS GEY foyp an

i mrunot her Bl l&fﬁ?@ﬁﬁg used as i munonodul ators,
or a phar n%@%%otq{légé%aglphaagfg%tﬁt a%?ée sa thelrl’eof. 20 25. A nethod for

t he prepar eidrantearisednnaghectdiss thasadvepfrapngb ediicbghe agoepus solugion is
conprising;_ a) 0,005 to 10% by wt__of .one or rrgbe wat er - sol ubl e

phar maceut filared hag gimpesh sizeifkpead BAFORRHY 2B Pd P hasal

adm nistration; b) fromO0.01 to 10% by wt hydroxypropyl nethyl

cel lul ose having a viscosity of from 2500 to 5500 cps (nPa.s, and c)

a buffer fog nmaanhatHydgs tlaemphi iafldife 280wdetsinpiharwats uolwHb
conposition at fromb5 to 7, 30 wherein the nethod conprises: 24 i)

di ssol vi ngphémemaemvecadbhgrsienimerpdiens i pelegteddrpmaypsggersisickBBut i on,

dii) filtering.th L ut | formed in_ i) Lht '
fo'tor i annSglE%E el BB ROt Pl B A SRR oo
in the thatyihheRieuRl tdiRugRrMfAisch the aqueous solution is

27. A method as claimed in claim 26, wherein the water-soluble
vascoconstrictor is selected from xylometazoline , indanazoline, metizoline,

15 naphazoline, fenoxazoline, and oxymetazoline.

28 A method as claimed in claim 25, wherein the water-soluble active
ingredient is selected from xylometazoline, oxymetazoline, and

metoclopramide.
20

29. A method as claimed in claim 28, wherein the water soluble active

ingredient is xylometazoline.

30. A method as claimed in claim 26, wherein the water soluble
25 antiallergic agent is selected from (1) cromoglycic acid or a nasally
acceptable salt thereof, or (2) H1 receptor antagonists or a nasally

acceptable salt thereof,.

31. A method as claimed in claim 26, wherein the water soluble

30  corticosteroid is selected from beclomethasone and fluticasone.



filtered has a nesh size from>1 mcron but :5 10 mcrons. 26. A
met hod as clained in claim?25, wherein the water sol uble
pharmaceutically active ingredient is selected from
vascoconstrictors, 10 antiallergic agents, antienetics,
bronchodi | ators, antiseptics, anest het i €5, cytostatics and
corticosteroids. 27. A nmethod as clainmed in claim26, wherein the
wat er - sol uBke Yageekehst cladhek insclarh &6t ethefrentheywabat sdoblene |
i ndanazol i ne, netizoline, 15 naphazoline, fenoxazoline, and
oxynmet azol Ansienggic is metaskpraglideai med in clai m 25, wherein the
wat er - sol ubl e active ingredient is selected from xyl onetazoli ne,
oxynet azoline, and netoclopramde. 20 29. A nethod as clained in

clai m 28, wher eiancbRodvat elaiffiduinl #npehé vEthé pascedigntlaims, wherein the
xyl omet azoline. 30. A nethod as clained in claim 26, wherein, the

wat er sbl ubkve 2grediend dompptisesoy aricture afapere tpn PReWALET pkbig) GV
acid or a nasal,l acceptable salt thereof, or (2) H receptor

ant agoni st 2% Hasal | y acceptable salt thereof,. 31. A nethod as
clainmed in claim26, wherein the water soluble 30 corticosteroid is
sel ected from becl onet hasone and fluticasone. 25 32. A nethod as

cl ai ned i n3dl ai A RBthodes elaintddeinvanyeone of the precedingolating, wherein the

met ocl opram, de. 33. A nmethod.as clained.,in .an ne of the.precedi
claims, wheharmacautical compeaitipn dnelydes diso Iglégspinaﬁ? Qf)ﬂg(éﬁﬁ%gﬁgerge
than o sQlubl es-achl j %?qgit@gh%t_Arrethod as clained in
any onggoﬁbﬁzorps%ggg |%1§9§F%§erlrlsbﬂ erelgn tsf"ue %har maceut i cal
conposition includes disodi um phosphate dodecahydrate

35. A method as claimed in any one of the preceding claims, wherein the

pharmaceutical composition includes a chelating agent.

15 36. A method as claimed in any one of the preceding claims, wherein the

pharmaceutical composition includes an isotonicity regulator.

37. A method as claimed in any one of the preceding claims, wherein the
pharmaceutical composition is free of a preservative which is not also a

20 chelating agent.

38. A method as claimed in any one of the preceding claims, wherein the
hydroxypropyl methyl cellulose has a viscosity of from more than 3000 to
less than 5000 cps (mPa.s).
25
39. An aqueous pharmaceutical composition comprising:
a) 0.005 to 10% by wt of one or more water-soluble pharmaceutically active
ingredients or pharmaceutically acceptable salt thereof;
b) from 0.01 to 10% by wt hydroxypropyl cellulose having a viscosity of from
30 2500 to 5500 cps (mPa.s), and



10 and/ or sodi um di hydrogen phosphate di hydrate. 35. A nethod as
clainmed in any one of the preceding clains, wherein the

phar maceuti cal conposition includes a chelating agent. 15 36. A

nmet hod as clainmed in any one of the preceding clains, wherein the
phar maceuti cal conposition includes an #&otonicity regulator. 37. A
met hod as clainmed in any one of the preceding clains, wherein the
phar maceut icﬁé'bxﬁ’féfﬁ@ﬁ diafaingng tee pof ofat}mrmomtpheenyrtueamms not

al so a 20 chelating agent. 38. A nethod as clained in any one of the
precedi ng cbmipositioxhat iom Biie 7, hydr oxypropyl methyl cellul ose has a

T e R

by wt of o ?e&ﬁh LEihal er - sol ubl e pharmaceutically active

i ngredients or rmaceutically acceptable salt thereof; b) from0.01
to 10% by wt hydroxypropyl cellul ose having a viscosity of from 30
2500 to 5500 cps (nPa.s), and 26 c¢) a buffer for maintaining the pH
of the aqueous pharnmaceutical conposition at fromb5 to 7, wherein
the conposition is obtained by the nethod clained in any one of the
precedi ng cl ai ns.





