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Thi's invention relates to intranasal formulations of cyclic guanosin
3[err], 5[err] - m)nophosphate phosphodi est er ase type five (cGQw PDE?%S
i npl bitors, including in particular the conmpound sildenafil, for the
tr{-eat ment of sexual disorders such as inpotence. The invention al.so

cl udes sildenafil nesylate and intranasal 10 formnul ations thereof and its
use in treating sexual disorders. According to the specification of our
| ht ernati onal patent application W94/ 28902 we have di scovered that
compounds which are inhibitors of the cGW PDE5 enzyne are potent and-
efif ecti ve conpounds for the treat rrent of male erectile 15 dysfunctlon ( MED,
| npot ence) aRErE AN ] ; : ; ¢ he
devel opnment "0 piperazin-1-
yl sul ®honyl ) phenyl] -1, 6-di hydro- 1-net hyI

34 propyl razolo43 yrim di n-7-one) (VIAGRA[ err]). which haspovdto
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efectile dysfunction. The i ntranasal route has previ ously been enpl oyed as
al node JMPRLRAGE. st rENg oifvestionsalser tingludes asidenalil i masygtedapds .in sal

aﬁ“?ﬁ“ | (ol lndBol §6d e B Th bRUNG 3B AREdEIE . "2 ca avai | abie Tor
apsorption and the |ocal bl ood flow of the nasal cavity. The avail abl e

sprface area for absorption is dictated by the nasal cavity airfl ow
! - According to the specification of our International patent application W094/28902

| we have discovered that compounds which are inhibitors of the cGMP PDES
‘ enzyme are potent and-effective compounds for the treatment of male erectile
15 dysfunction (MED, impotence) and for female sexual disorders. This discovery led
i to the development of the compound sildenafil (5-[2-ethoxy-5-(4-methylpiperazin-1-
‘ ylsulphonyl)phenyl] -.1, 6-dihydro- 1-methyl- 3-propylpyrazolo[4,3-d]pyrimidin-7-one)
i (VIAGRA™) which has proved to be outstandingly successful as the first orally
| effective freatment for MED. WO98/53819 which was published on 3 December
20 1998 (after the priority date of the present invention) claims intranasal compositions
15 of cGMP phosphodiesterase inhibitors, including _sildenaﬁl, for treating erectile
) dysfunction.

The intranasal route has previously been employed as a mode of administration for
' 25 certain pharmaceutical products. The absorption rate of an agent from the nasal
| cavity is dependent on a number of variables; however two key factors are the
surface area available for absbrption and the local blood flow of the nasal cavity.
The available surface area for absorption is dictated by the nasal cavity airflow
resistance which is. under the control of a dense capillary bed of erectile carvernous
30 tissue in the nasal cavity. Vasodilation of these tissues leads to nasal congestion or

rhinitis, for example, which increases resistance to air flow and reduces the available

'l ; surface
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re5|st g@' Q | under the control of a-dense capillary bed of erectile
ca;rvem)aﬂégg ?ﬁ !‘{l‘z In the nasal cavity. Vasodilation of these tissues

l eads to nasal congestion or rhinitis, for exanple, which increases

rQS|stance to air flow and reduces the available surface PCS9488AIWWM - 2-

5.area for drug absorption. However, vasodilation can al so increase

blloodf | ow and enhance absorption by increasing the rate of renove of the

drug fromthe site of absorption. Vasodilation has been shown to have a
wilde range of effects on nasal drug 10 absorption. |ncreased nasal bl ood
ﬂbm1 nasal inflammation and rhinitis have been shown to have no effect on

tﬁe i ntranasal absorption of some agents, however these effects have al so

been shown to both increase and decreage t he absorption of other agents.

Thus it is unclear whether vasodilatitn will |ead to enhanced or reduced
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t he PDE5 enzyne re pot ent vasodil ators. has been shown to be | ocated

in the entmrdeaasdrptionfby ncreasing tba\rateyof Ireuhuolvettafrmeoﬂrugnfmnerhlzqmer@fght

t heref ore be expected to lead to | ocal vasodilation and nasal congestion.

| nt r anaARFOTBURRni stration of a PDE5 inhibitor woul d be anticipated to

I ncrease | ocal vasodilation 20 and could cause nasal congestion. Local

i ncreased bl ood fl ow may enhance the absorption rate of the drug but

vasol.i asadilation| bas ehsen shoan dongass izowidki kAngmyf effects on nasal -drug

10 absorption. Increased nasal blood flow, nasal inflammation and rhinitis have been

Yy

~ shown to have no effect on the intranasal absorption of some agents, however these
effects have also been shown to both increase and decrease the absorption of other
agents. Thus, it is unclear whether vasodilation will lead to enhanced or reduced
nasal absorption following intranasal dosing of_é drug.

15

Inhibitors of the PDES5 enzyme are potent vasodilators. PDE5 has been shown to be
located in the capillary bed of the nasal cavity. Inhibitors of this enzyme might
therefore be expected to lead to local vasodilation and nasal congestion. Intranasal

administration of a PDES5 inhibitor would be anticipated to increase local vasodilation
20 and could cause nasal congestion. Local increased blood flow may enhance the
absorption rate of the drug but vasolidation could cause nasal congestion which may
decrease the available surface area for absorption. Moreover the drug could cause
local irritation. Thus the effectiveness and acceptability of this route of administration
for these agents is difficult to predict.
25
We have surprisingly discovered that sildenafil can be successfully administered by
the intranasal route and moreover the drug is surprisingly more rapidly absorbed
following intranasal administration compared to the corresponding oral dose, leading
to a more rapid onset of action and efficady at lower doses. Although, as explained
30 above PDES5 inhibitors have the potentiél to cause nasal congestion, this effect was

not sufficient to inhibit the rapid absorption of the drug.

Y
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decreas bl e surface area for absorptlon Mor eover the drug could
cause I€§§Pa8§éﬁyhﬁlon Thus the effectiveness and acceptability of this
rout e of admi ni stration for these agents is difficult to predict. 25 W
hgave surprisingly discovered that sildenafil can be successfully
aan1n|stered by the intranasal route and noreover the drug is surprisingly
more rapidly absorbed follow ng intranasal adm nistration conpared to the
cdrresponding oral dose, leading to a nore rapid onset of action and

efifi cacy at | ower doses. Although, as-8xplained 30 above PDE5 inhibitors
have the potential to cause nasal congestion, this effect was not
syfficient to inhibit the rapid absorption of the drug. PCS9488AJVWM - 3-
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have discoverfe one particular salt of si | denaf

nesy| atsufficiently hcgrpeommhtgatimngdsf theuactive ingredient to/easuret thiat suficientidrug

particularly suitable for use_in aqueous int ranasal formul ati ons.
Si | d@nd3an be delivered to each nostril.

According to the present invention, we have discovered that one particular salt. of

sildenafil, sildenafil mesylate, has unexpectedly high aqueous solubility and this
| makes it particularly suitable for use in aqueous intranasal formulations. Sildenafil
| 15 mesylate is a novel salt form of sildenafil and forms the primary aspect of this
invention. We have also discovered thai sildenafil mesylate forms a crystalline
mono and dihydrate which have advantages in terms of their long term stability on
storage and this forms a further feature of this aspect of the invention.

20 As well as being particularl'y suited to intranasal administration, sildenafil mesylate
may be administered by a number of other routes where high aqueous solubility is

an advantage.

Intranasal formulations are Well ‘known in the art and can either be powder

- 25 formulations or more commonly nasal sprays. Such sprays typically comprise a
solution of thé active drug in physiological saline or other pharmaceutically suitable
carrier liquids. Various nasal spray compression pumps are also well known in the
art and can be calibrated to deliver a predeterminéd dose of the active drug.

30 The nasal formulations should deliver a dose of cGMP-PDES inhibitor of from 1 to
100mg, more preferably 5 to 20mgs per shot which can be given as one or more
shots per nostril. '
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t%is aspect of the invention. 20 As well as being particularly suited to
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nunber of other routes where high aqueous solubility is an advantage.
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IOIr aber rdtonid using standard osmogens (e.g. sodium chloride, mannitol or glucose).

fered to pH3-8, nore

:} Additional stabilisers may be required to improve chemical stability of the

‘ ~ formulations; i.e. anti-oxidants such as sodium metabisulfite, sodium bisulfite or

tocopherol, or metal chelators such as ethylenedaminetetraacetic acid.

16

25

! 30

Single unit-dose spray can be prepared aseptically or terminally sterilised to produce
a sterile final product. Altematively, multi-dose metered valve pump systems can be

. maintained free of microbial contamination with the use of chemical preservatives

(e.g. benzalkonium chloride or benzyl alcohol).

Flavouring, perfumes and humectants may also be added to improve the patient

acceptability of the formulations.

One particular and preferred formulation comprises a solution of the active cGMP

PDES inhibitor in 5% weight/volume aqueous glycerine.

In another particular and preferred aspect of the invention we have discovered that
l:;y using a solubility enhancer it is possible to further improve the aqueous solubility
of sildenafil mesylate. Examples of suitable solubility enhancers include xanthines
(e.g. caffeine), vitamins (e.g.nicotinamide) and pharmaceutical excipients (e.g.

vanillin and benzyl alcohol). Combination of any of these agents is also possible.
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to 7 upcsosdsAmM buffer systens, such as citrate, lactate or phosphate
~buffers to control the pH In addition osnolarity nust be adjusted so that
the forrmulation is 10 isotonic using standard osnogens (e.g. sodium
chloride, mannitol or glucose). Additional stabilisers may be required to
i nprove chem cal stability of the fornulations; i.e. anti-oxidants such as
- godi um net abi sul fite, sodiumbisulfite or tocopherol, or nmetal chelators
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comprises sildenafil mesylate 100 mg/ml and caffeine 15 mglml in a buffered
aqueous solution. The pH of the solution is preferably adjusted to pH 3-5, preferably
to pH 4.2 by the addition of a base e.g. sodium hydroxide.

15 The formulations are conveniently prepared by dissolving sildenafil mesylate, the
solubility enhancer and buffer in water, adjusting the pH if necessafy, sterilising by -
filtration or autoclave and aseptically filling into spray bottles or other dispensers.
Alternatively sildenafil free base can be added to an aqueous solution of methane
sulphonic acid and solubility enhancer (eg caffeine), stirred until dissolved, buffer

20 added and the pH adjusted prior to sterilising and filling as before.

Powder formulations can overcome stability issues associated with liquid

formulations and are not limited by solubility, thus higher doses can be delivered into

, the nasal cavity. Sildenafil mesylate can be formulated as powder formulation to be
25 insufflated into the nose utilising specialised drug delivery devices

{available from commercial manufacturers such as Mait Spa, Italy; Valois SA,

France; Pfeiffer, Germany or Orion, Finland). The powder can be placed in hard

. gelatine capsules, foil blisters or as an integral part- of the device for delivery of
' single unit doses. Alternatively, multi-dose dry powder systems are also available.

30



-5- Pre S | ubi ity enhanci ng agents are caffeine (preferably at a
ctancent fr:’z;e'zslrgg‘(hé8(??'“’?‘9‘0m 1.0 to 2. 5% wei ght/vol); nicotinam de (preferably 3.0
tg 20. 0% weight/vol); 5 vanillin (preferably 0.5 to 2.5% wei ght/vol); and
benzyl al cohol (preferably 0.5 to 2.5% wei ght/vol). A conbination of
ni.cotinam de and vanillin is also preferred. By using such solubility
enhanci ng agents, it is possible to increase the solubility of sildenafil
mesylate in water from approximately 60 ng/m to in excess of 100 ny/m.

Tgi s alllows a nore concentrated sol ut6en to be adm nistered facilitating a
rapid 1 onset of action and reducing irritancy. One particular and '
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| £ _ Gy L e er (eg caffeine), stirred until
di ssol v'ggghﬁﬁ??ge? ??bggge o%ﬁbﬁﬁ%byﬁa&b&gﬁed prior to sterilising and
filling as before. Powder fornulations can overcone stability issues ,
associated with liquid fornulations and are not |imted by solubility, thus
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can be fornul ated as powler formul ation to be 25 insufflated ipto the nose
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manuf acéa%ﬁ{i&rémﬁ? as Malt Spa, Italy; Valois SA France; Pfeiffer, Germany
of Orion, kFinland). The powder can be placed in hard gel ati ne capsul es,

foil blisters or as an integral part of the device for delivery of

Thus the invention also includes an intranasal pharmaceutical formulation for the
15 treatment of male erectile dysfunction or female sexual disorders which comprises
sildenafil mesylate together with a pharmacticually acceptable diluent or carrier in a

form adapted for intranasal administration.

The effectiveness of the intranasal formulations of the present invention were
20 evaluated in dogs. Four fasted dogs were lightly anaesthetised, each received 5mg
of the cGMP-PDES5 inhibitor in both nostrils. The drug was administered both as a
powder and as a solution. Plasma levels of the active agent were measured and
compared with plasma levels obtained when the dogs were previously orally dosed

with the agent.
! Results from these studies showed that intranasal administration of sildenafil led to a
rapid and significantly higher blood plasma levels than obtained following oral

administration. Sildenafil mesylate was particularly effective.

30



snngl e ternatively, multi-dose dry powder systens are al so
il abl e P 9488AJWM - 6- The particle size of the powder is an

|n,gortant factor for successful delivery to the nasal cavity. Powders with
pa?r%ti cle size <l[ERRfmtend to be carried through the nose 5 and inhal ed
into the lungs, whereas larger particles may not have a sufficient
disssolution rate to allow absorption dyting the short nasal residence tine.
Prieferred particle size distribution for powder fornulations in accordance
with t hé‘hpseaea@lutionedoi;e)mﬁ 9. Img/kyOoff esitdemafihrtmesylatef admihistéred #y[ the ] m
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tgget her with a pharnmacticually acceptable diluent or carrier in a form
adapt edMmigytesnt r anasal adni nistration. The effectiveness, of the intranasal
fornul ati ons of the present invention were 20 evaluated in dogs. Four
fajsted dogs were lightly anaesthetised, each received 5my of the cGWP- PDES
i th bi t Phesd fhetn@smierbéér\ cdmfnf8dit Mas wiETFe Stedies advornteds havB@nNdwn and
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: a solution. Pllasma |evels of the active agent were neasured and conpared
wiith pl matrd)l%d/eﬂlasm@tlaveie@f\ﬂﬁdanaﬁiecmgmabla withr enal closing camibeyobtained

| 10. following intranasal administration of sildenafil mesylate, with peak blood plasma
j

levels occurring 5-15 minutes after administration.

The following examples, illustrate preparation of the formulations of the invention as

well as the preparation of sildenafil mesylate and the crystalline hydrates thereof.




vvnth the cﬁ@fﬁ ‘*TW presul ts fromthese studies showed that intranasal

adm nistration of sildenafil led to a rapid and significantly higher bl ood
pliasma | evel s than obtained following oral adm nistration. Sildenafil

mssyl ate was particularly effective. 30 PCS9488AJWM - 7- Thus a sol ution
dase of 0.7ng/ kg of sildenafil nesylate administered by the intranasal
route to four dogs gave a nean peak bl ood plasma | evels of 407ng/mm after a
period.of 5 minutes. This can be conpared with an oral dose of 1.4ng/kg of
5isildenafil citrate which gave nean péak bl ood plasnma | evels of 204ng/ni
after 136 m nutes. These findings have been confirnmed in man where studies
in volunteers have shown that blood plasma |evels of sildenafil conparable
wiith oral dosing can be obtained 1%‘;@%—9 i ntranasal adm nistration of.
si;l denafi| mesylate, with peak blo | evel s occurring 5-15 m nutes
aflter5 adm ni stration. The follow ng exanples, illustrate preparation of the
fornul ati ons of the i nvent| on as vveI | as the rearatl on of sildenafil

masyl ate and the cryst INTRAM ; SOid | FORM

Intranasal solution formulations were prepared of the following composition:
10 1. Sildenafil mesylate 50mg
Water for injections to 1mL.
2. Sildenafil mesylate 50mg
|
i Glucose . 50mg
|
15 Water for injection to 1mL
3.  Sildenafil mesylate 50mg
. Glucose - 50mg
i Benzyl alcohol 10mg
20 Water for injections to 1mL
* 4.  Sildenafil mesylate 25mg

5% w/v aqueous glycerine to imL

25 &. Sildenafil mesylate 50mg
5% wiv aqueous glycerine to 1mL

The solutions were aseptically filtered and filled into plastic nasal spray bottles.




PC}SMBS#MWJWNPLE 1 5 I NTRANASAL SOLUTI ON FORMULATI ONS I nt ranasal
sofiution fornul ati ons were prepared of the follow ng conposition: 10 1.

Sil denafil mesylate 50ng Water for injections to I nml. 2.
Silidenafil nesylate 50ng G ucose 50ng 15
Water for injection to 1nL 3. Sildenafil nesylate 50ng
d ucose 50ngy Benzyl al cohol _ 10ng 20
V\ajt er for injections to 1 n 4. Sildenafil nesylate 25my 5%
Wy aqueous glycerine to 1 nL 25 59- Sildenafil mesylate 50ng
SO)@WIV aqueous glycerine to 1nL The solutions were aseptically filtered
arjp filled into plastic nasal spray bottles. PCS9488AJWM - 9-
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A solution was prepared containing the following:

10 Sildenafil mesylate 10g
Caffeine 1.5g
Sodium dihydrogen phosphate  0.69g
Distilled water to 100ml

16 The solution was stirred to dissolve the ingredients and the pH adjusted to 4.2 by the
addition of 1M sodium hydroxide solution. The solution was sterilised by
ultrafiltration or by autoclave at 120°C for 20 hinutes and the cooled solution was
aseptically filled into monodose nasal spray devices to deliver a unit dose of 100
microlitres. '

20
Compositions were similarly prepared using nicotinamide (5.0g); vanillin (1.5g) or
benzyl alcohol (1.5g) instead of caffeine.




Voot . .
EX'}QNPLE@;&W@? L SOLUTI ON FORMULATI ON A sol uti on was prepared
cofitaining the followi ng: 10 Sildenafil nesylate 10g Caffeine
1. bg Sodi um di hydrogen phosphate 0.69g Distilled water ~to 100m
15/ The solution was stirred to dissolve the ingredients and the pH adjusted
tg, 4.2 by the addition of 1 M sodi um hydroxi de sol ution. The sol ution was
sterilised by ultrafiltration or by auygecl ave at 120[err]C for 20 mi nutes
and the cool ed solution was aseptically filled into nonodose nasal spray
devices to deliver a unit dose of 100 microlitres. 20 Conpositions were

sim larly prepared using nicoti nan%éa; vanillin (1.5g) or benzyl
alicohol (1.5g) instead of caffeine: 88AJWM - 10- EXAMPLE 3 5
| NTRANASAL POADER FORMULATI ONS | ntranasal powder fornul ati on was prepared

of| the follow ng conmposition: Sildenafil Msylate ' 5mg( A)
1 5 _ T P FORMULATI .

Intranasal powder formulation was prepared of the following composition:

Sildenafil Mesylate 5mg(A)
10 Lactose 35mg

“The composition was milled to an average particle size of 20um and filled into a

gelatin capsule for use with a commercial nasal insuffiator.

15

20 5-[2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl)phenyl] - 1, 6-dihydro- 1-methyi- 3-
propylpyrazolo {4,3-d]pyrimidin-7-one)' (100g, 0.21 mol) was dissolved in boiling
acetone (3000 ml). Methanesulphonic acid (14.9 ml, 0.23 mol) was added to the hot
acetone solution. Within 10 seconds a precipitate formed. The mixture was aliowed
to cool and granulate for 48 hours. The title product was collected by filtration and

25 dried in vacuum to give a white crystalline solid (116.0g, 96.8%), m.p. 272-274°C.




10 pcsquQAQWM 35my The conposition was nmilled to an
‘average particle size of 2Jerr]mand filled into a gelatin capsule for use

with a commercial nasal insulator. 15 EXAVPLE4
Preparati on of 5-[2-ethoxy-5-(4-nethylpiperazin-1 -ylsul phonyl)phenyl] - 1.
6- di hydro- 1-methyl - 3-propyl pyrazol o [4.3-d] pyri m di n-7-one)

net hanesul phonate salt (sildenafil nesylate) 20

5-[ 2- Et hoxy- 5- (4- et hyl pi per azi n- 1-yl sul phonyl ) phenyl] - 1, 6-di hydro-

1- nethyl- 3- propyl pyrazolo [4. 3- d]pyﬂﬂﬁidiﬂ-?-one) (100g, 0.21 nol) was
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10 (§|ld§naf il mesylate glhyd[a@),

5-[2-Ethoxy-5-(4-methylpiperazin-1-ylsulphonyl)phenyl]-1,6-dihydro-1-methyl-3-

propylpyrazolo[4,3-d]pyrimidin-7-one)' (100g, 0.21mol) was dissolved in 2-butanone

(1500 mi) at 55°C and heated to reflux. A solution of methanesulphonic acid (14.9
15 mi, 0.23 mol) in water (75 ml) was added to the hot 2-butanone solution. After 20

minutes a precipitate formed. The mixture was allowed cool and granulate at

ambient temperature for 6 hours. The title product was collected by filtration and air
dried to give a white crystalline solid (119.5g, 93.5%). This material dehydrates on
A heating in a melting point apparatus to give the anhydrous form which meits at 272-
20 274°C. A small sample was carefully dried for nmr and Karl Fischer analysis.

: Found: & (CD,SOCD,)? 0.93 (3H, t), 1.33 (3H, t), 1.73 (2H, sextet), 2.29 (3H, s), 2.62
(2H,br), 2.76 (2H, t), 2.79 (3H,s), 3.15 (2H, br), 3.29 (HDO peak), 3.45 (2H, br), 3.78
(2H, br), 4.15 (3H, s), 4.21 (2H,q), 7.4 (1H,d), 7.9 (1H, s), 7.8 (H, dd), 9.43 (1H, br),
25 12.21 (1H,s). _
Water content (by Karl Fischer)®= 6.7 .% (theoretical for dihydrate= 5.93%)

1. Prepared as described in US patent 5,250,534 and European Patent 0463756
2. The nmr data was obtained on a Varian Unity 300 Spectrometer which was

30 operating at 300 MHz.
3. Karl Fischer data was obtained from a Metrohm 701 KF Titrino Instrument.



thyI ?SEQQP g@zol o [4.3-dl pyrim din-7-one) nethanesul phonate di hydrate
1@ (si I nesylate di hydrate). 5-[2- Ethoxy-5-(4-nethy|piperazin-l

-yl sul phonyl ) phenyl ] -1, 6-di hydro-1 -nethyl -

priopyl pyrazol o[ 4, 3-d] pyri m di n-7- one) (100g, 0.21 nol) was dissolved in
2-'but anone (1500 m) at 55[err]C and heated to reflux. A solution of
nBthanesquhonlc acid (14.9 15 m, 0.3 nol) in water (75.m) was added to
t he hot 2-butanone solution. After 20 mnutes a precipitate formed. The
m:xture was allowed cool and granulate at ambient tenperature for 6 hours.
THe title product was col |l ected by flligaélon and air dried to give a white
clystalllne solid (119.5g, 93.5%. rial dehydrates on heating in a
mel ting point apparatus to give the anhydrous formwhich nelts at 272- 20
74C. A snall sanple was carefully drled for nmr and Karl Fischer analysis. -

’i i AR 1K , I e H| L ' B . S ’ ' It , , ) ' ,
(2Hq) 744 : 2 7.8 (H dd), 943(1H br) 25 12. 21
(1H, s).%@%@%@ﬁ%scher)[err]— 6.7 % (theoretical for '
di hydrate= 5.93% 1. Prepared as described in US patent 5, 250,534 and
Eropean Pat ent 0463756 2. The nnr data was obtained on a Varian Unity 300
o]

Spect roﬁnlnydrouai&[ﬂ-moxw (4-methylpiperazindl -@edphenyl)henydl-1,6rdibydror1-dat a was
talined {r?@ 0& VWM -12-
10 methyl- -propy prazo gl dﬁ< yrimidin- -one) me g) was

suspended in a solution of acetone (19.4 ml) and water (0.6 ml). The suspension

Syrimidin-?Dne) Hethanasitphonis 1.0

was allowed to stir for 1 week at room temperature and a further 55 microlitres of
water added, followed a few days later by 30 microlitres of water and then
15 microlitres of water. The crystalline monohydrate product was collected by

15 filtration and air dried (yield 0.848 mg; 84%). Thermogravimetric analysis showed a
loss of 1.21% weight to 80°C followed by a further loss of 1.76% to 125°C consistent
with a monohydrate product.




EXAVPLE i on of 5-[2-ethoxy-5-(4-nethyl piperazin-1

- yil sul pﬁ’g}%‘ﬁﬁgﬁ{’ﬁ 1. 6-di hydro-1 - nethyl - 3-propyl pyrazol o

[ 4. 3-di pyrim din-7-one) methanesul phonate nonohydrate (sildenafil mesyl ate

rmnoh drwnm&mm\ ‘f lS SHEr.
2 et hox - 4 met hyl pi perazi n- 1-yl sul phonyl ) phenyl ] - E[\
hyI l”ﬂ mumlmm;]d] pyri m di ng -one) net hanes e :
S suspe of acetoné'{19.4 m) and water (0.6 m). The

é\gspeny on was afl ohed td stir for ]QM%MS"’“ roomtenperature and a further

55 microlitres of water added, followed a few days later by 30 mcrolitres

off water and then 15 m'crolitres of water. The crystal | i ne nonohydr at e

product was collected by 15 filtration and air dried (yield 0.848 ng; 84%
Ther dogf avi rrétnrlntraaa%almasn‘@neumaléonr@dgtlem far. thedweatmeint of nade péeotﬂez:

foll db
oot ats BrMbSh of el bbb RCAL AR Mol oot
farmul ati on i%etﬁ@ﬁwftﬁ %Hﬁmac‘éhtl?alfaﬁﬁﬁéblb%lﬂﬁﬁ{ 5P Efriap IrPé f(f)ﬁﬁal e sexual

diisorders whi rises silden nmesyl ate, together wt

phar maceut i cadaptetddoep'rtmﬂ%atiadmstratomarr| er ina form adapt ed for

i it ranasal admninistration. 10 2. An intranasal formulation as clained in
cl/laim1 in the formof an aqueous solution or powder fornulation. 3. An

intrgnasal f anirahaddl 1BAnGhBoAE didinfddAhBidin® 9T e fdth &f AFlagatbLs Tesy! at e

i " solution or powder formulation.
|
_ ;i 3. An intranasal formulation as claimed in claim 1 comprising sildenafil mesylate
in 5% weight/volume aqueous glycerine.
15

4. An intranasal formulation as claimed in claim 1 comprising sildenafil mesylate

~ and caffeine in a buffered aqueous solution.

5. - Anintranasal formulation as claimed in claim 4 comprising sildenafil mesylate

20 100mg/ml and caffeine 15mg/ml, in an aqueous solution buffered to pH4.2.

6. An intranasal powder formulation as claimed in claim 1 comprising sildenafil

mesylate having a patrticle size of from 5 to 40 micrometres optionally with a

pharmaceutically acceptable carrier.
25
7. An intranasal pharmaceutical presentation comprising sildenafil mesylate
together with a pharmaceutically acceptable diluent or carrier as claimed in
any one of claims 1 to 6 in an intranasal delivery system or device.

30 8. A method of treating male erectile dysfunction or female sexual disorders
which comprises intranasal administration of an effective amount of sildenafil

mesylate.
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|n 5% aqueous glycerine. 15 4. An intranasal fornulation as

cliai ne\é\ﬁc%]é“éfﬁomonpri sing sildenafil nmesylate and caffeine in a

buf f er ed aqueous solution. 5. An intranasal fornulation %‘slﬁffF%A@BEEN.
B

cl.aim4 conprising sildenafil nesylate 20 100nmg/ m tand

15ng/n1 mtlon buffered to pH4. 2. 6. A
pawder f nmiw s claimed in claim1l conprising sildenafil mesylate
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| e erectil e dysfunction or femal e sexual disorders, wherein the

di canment is for intranasal adm nistration. -14- 9. Si | denafi |

mesyl at ¢0. 10 SilGehafiimésylates syystdiline momt o dihpdrateno or di hydrate.
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