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SI'NGLE DOSE DISPENSER The invention relates to a 5|ngle dose qk§ggafgbﬂg
device of the type in whi ch: a singl e cylinder containing one dose of a-

fl owabl e substance to be 5 di scharged is noved manual ly relative to a
piston in order to expel the contents of the cylinder through a nozzle
opening in the piston. This device is particularly adapted for intranasal
adm.ni stration of a predeterm ned dose of a pharmaceutical substance in
ligid form The device is suited for the intranasal adm nistration of the

drug sumatriptan for use i.n.the treatnent of conditions 10 assomat ed PR

wth cepha} i c. pain,: such as cl uster. headache, -chronic. paroxysmal

heni crani a, headache associ at edSINGLE/DOSE BISEENSEIErs headache

associ ated with substances or their withdrawal, tension headache, and in
particular mgraine. U S. Patent No. 4946069 - equival ent to European

Pat ent Publ i cat i ofhe inventian rejatesdeza single dqsseﬁschargmg/gevm afcthectypeTihe

devi ce has W&H'é"’élﬁ@ﬁ' E%lﬁﬁérhc&taﬁfé %n%XH mafﬂ&ﬁéﬂgego dyag o%eef

end of the casing b exten s towards t
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be di schar geg tlfe GIALEE tﬁrbadre aalrsdzzre Shorm@ap:sﬁin | eFpis USice is

out et on BaReaty Bpted sor Biahe %ﬂg&ha@arw%t%@ﬁéala&éés%ﬁ
wCi fhi tn woI 1; iptwmoemucéiesubseaiMm_ruqmd fores The devickeis suitedsfarithe igieanasall y
e s o hBrakiR. 8F RS o Sufilrlert 5. 665 R RCHBaf i, B SOREIBPE, .
casind0 i n @ssoeiatediwith caphahc pairersuchsas cluster headache,ochronic pareiysmal,
the user si mﬂcmlé%ééda&%daﬁedwtfe@é%@ nﬂ%gbﬁie?é ﬁlééf‘débﬁéaésébf'ﬁ’étﬁd

o o o ™" vl SUBSIGHGRA O Vel WLOraW. HaIPa FeRdSchig . ANd. §F comrteHFned
amount of t Imgig saihet ance, and since the punp stroke of the cyli nder IS
der ned by (0SSRl 0580 ol aBP T A oY SRS .
after 1se. Na. tﬁﬁj@lﬁﬁawe describes this typeof devicesi Theydavicss hasca dwllow casing
with a nozzle extending from one end, the other end of the casing being open.
A piston extends towards the body of the casing from the nozzle and a cylinder
containing a dose of the substance to be discharged is mounted on the piston. -
The piston has at least one discharge channel along its length communicating
20 with the nozzle outlet. On both sides of the nozzle, the casing has rounded
' shoulders on which two fingers of the user's hand can rest. The device is thus
\J " _generally oval in plan view. Two opposite sides of the casing have recesses so
that the thumb of the user's hand can extend across the shorter dimension of
the casing, in contact with the cylinder. - '
25 , Thus, to use the device, the user simply holds it in one hand with the
nozzie at one nasal cavity and presses the container with his or her thumb.
-8Since the volume of the container is known, since the container is filled



and is easy to use, a-di sadvant age does ar.i se: fromthe 5| rrpl 6 constructlon
‘The di sadvantage i's that, since the discharge channel or channel s through

t he piston 10 comunicate with the outside envi ronment, the contents of
the cylinder are not entirely closed of f from the outside. There
Is therefore a possibility of loss of the -contents of the cylinder
-over - timewithr %J%r@déﬁ@hﬂin@dl amouili’ﬁerof tite substhhee,pladid adineé 15.
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onto the dgy ;q:lq_gﬁtentlal .i.ﬂr zCé)ntgg\ n%glégl oj:hghe ‘;Pgﬁgghs cgfthe :
cont ai ner thu sf" mai ns f
. 15 . contamination, for example microbiological contamination,-' :
which is- a particular disadvantage where pharmaceuticals
are being dispensed. Thus, the device would also require S
. ‘hermetically sealed packaging: ‘@.ge double foil blister R
' packaging, which ean make the pack large and cumbersome '
20 --fortheusertocarry S . S
_ A solution to- the problem of the open cylinder of. T
- the known device has - been briefly mentioned by - the
proprietors of .the above mentioned Us:: Patent 4946069,_ a
-+ namely Ing. Erich Pfeiffer GmbH & Co. KG, in uUs Patent . .
25 = 4921142 - equivalent to European Patent Publication No. . l..x
218840. .. In t_hes_e . publications. there is__mentioned -the
possibility of the.discharge channei being sealed by a
‘membrane - which is . broken by the pressure inside the
. container when. it is pushed onto the piston. . 'In the
30  equivalent German publication, DE—QS-3631341, -there is
' also described the possibility of the membrane being
broken by a penetrating element fitted in the container.
However, since the seal is formed on the piston of the
discharging device the:__:_e_ rema_.ins_ the disadvantage that
35 -the conta-in.er_' which hol-ds the sub_stance- to be discharged.
.can remain unsealed for a p_e_riod of tiin_e_ before it is
fitted onto the device; The potential for contamination
of the contents of the c_on-tainer thus 'Stili remains.




Pfeiffer propose another solutron in - Europe n. Patent Publrcatron No. -
0388651 In this publrcatron there is di'sciosed a device in which the
cyinder has a central pin‘extending fromits base along the central axis,
the 5 pin.having a diameter slightly legs than that of the centra

di scharge channel of the piston. The pin, however, has a hol | ow
fl ar.ed-end whi ch, atpfeﬁﬁfernptbposp a&b&h&ragaﬂnttphhﬁnmﬂﬁﬁbpﬁéﬁfﬂhtent
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is fitted i megeaig gg‘”sti;o?ﬂ th%gaazsetaaeabag ygncl-_ﬁpz?%pretﬁgr Sifét

whi ch opens under ag eterm ned pressure efent f

the devi P is dERepeRednts the discharge rhprhed: | ¥het £LATRE. em‘-7

(Val oi s) equi vadefubrﬁedCamd\rzm atﬂméréby al03w4dG. thd ﬂcéllitl:énﬁevb@e,thé he -
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substance, - 30 nogzghecal | yIm pnad‘biq:enay.tb@ayeebaadinfficﬁum toe aghdeve @
means of a tear%ifaﬂi‘ét éEé%bwiﬂﬂ ’i:ﬂgf E‘Eﬁﬂg@ﬁt@nkﬁe fa%ﬁ Klem with:

penetratin Cston first reases
pressur e Jcéhr ndresreesh tor ieNrRAKA RN ?ﬁ@uﬁﬁr thei (ﬂiﬁ%’n bf%?{’éﬁeﬁy ishaot

penetrati.ng 35 whonw‘oeﬁrert:eaeconprzaféﬁd Bhé SRCALhEE 1Benpedealdd for
differ ent art, Sy{imgegegernerekE%mqswgi%tegaonto the discharge device. .
' In European Patent Publication No. 452728 (Coster)-
. there is described a similar- type of discharge device
20 - which, like the above mentioned Pfeiffer proposal, has.a
membrane seal. . The membrane is fitted immediately:
behind the nozzle opening and has a pre-fomed slit which
- opens under a predetermined pressure.:
A slightly different form of the device is desecribed
25 in.. European Patent Publication No. 407276 - (Valois)
equivalent to Canadian Patent No. 2020425. In this .
device, " the substance to be discharged 1is .contained
‘within the body of the device and is expelled by the user
pressing. a piston into the device. - The substance,
30 typically a powder, may be sealed off from the piston by
‘means of a tearable partition and the piston can be
formed with a- penetrating — member. = Movement of the
piston firstly increases pressure behind the partition
and then the partition  is broken by the penetrating
35 member, the compressed air expelling the powder.
In a different art, syringes are known which have a
membrane sealing the syringe barrel and a double ended
discharge needle.  In use, pressure on the plunger ‘of
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“.menbr aneg” seal i ng the syririge barrel and a doubl e ended ‘di scharge needl e.
I'n use, -pressure on the plunger of 4 the syringe noves the nenbrane
towards the rear end of the needle, which then. punctures the
menbrane, and further novenment of the.4plunger discharges the contents
t hrough t-he needle. 5 ~~ US Patent No. 4017007 (d ba-Ceigy)
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Packagi ng) I'es consisting -of co :
¥ses, m’ﬁﬁe sap

t ubestO sealke® egmbingd,inqem %Qﬂ@sé@rbﬁa% pump n2ggenb
has an i nnefafws kanédls Wnielddes am | braaicae odiaphiagih whildibe ighe thin

Case, tho CAPERRL B RS, sbSeERRC TR k8 oEplet iR EReg R SR nt o
an appl-i catcontminen ahd the compressedsadandu 5 aficthappusps enoded - t
al low the ol e9Ls yRhudtlQ tdiPeehe- ?ErQQrd fﬁé@elolfeq:he piston of the
15 pump. - During compression +. when: the: front face of the-
piston reaches the:- end of its stroke, ‘the . diaphragm is
'ruptured by the pin and the compressed air: . surges into
the interior: of “the container ‘to thereby expel the.
product out through the discharge orifice. T
20 - International Patent Publications Nos. W09'1/12197 o
and - WO91/12198" (CP Packaging) describe' unit- 'dos'e‘.'
assemblies consisting of compressible tubes, sealed by a
thin wall, and. closed hy caps. . In. both cases, the cap
has an inner: spike and when the cap.’ is pushed onto the
-~ 25 tube the thin wall is punctured to allow the ‘contents to- . V
be dispersed. In the first case,- the " contents are
dispersed through the sp:.ke ; which is - hollow, onto an -
applicator pad en the cap. .- In the second case, the cap
is removed to allow the contents of ‘the tube to be -
30 expelled. e : SO o =
European Patent Publication No. 2323'38 ('Unidec)' o
discloses a 1iguid dispenser compris:mg a compressible
container and an appl:.cator w:.th an internal spike. When
the container is compressed, a membrane which seals the -t
© 35 container is forced onto the spike by means of the
pressure inside the. contalner. _.‘l‘he. contents are then
expelled through the applicator.- _ o '
The obj ect of the ' in_vention. is to provide a




EUT opean Pat ent - Publ I cat | on No. .2323 ( Un| dec) di scl oses a |i qu|-d-
di spenser ‘conprising a conpressibl e’contai ner ‘and an applicator wth an-
i nternal spike. Wen the *container is conpressed, a nenbrane which seals

the * 35 ‘container is forced onto the spi ke by neans of the pressure
I nsi de the container. The contents are then expelled through the
appllcator The object of ‘the invention is to provide a 5

di s¢krar ge devi ce of the typevlnltlally dSScrlbed <+fWwhi ch t he cont ai ner
can be sealed.in a'reliable manner and can therefore be sterilised .and.
rerain free fron1contan1nat|on ‘and ‘evapor ation- osses. Al so, unllke the
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t her et™® pr eag the mstgﬁm@ epih e seal is plerce to allow the contents o the container to
be-expelled along the discharge channel and out through the outlet opening.

An advantage of the invention is that the container can be separately
filled, sealed and sterilized and its sterility is maintained while it is fi tted onto the.
dispenser before actuation occurs. '

20 ' Advantageously, the seal is formed by a stopper which is movably
engaged inside the container and has a central membrane which, in use, is
pierced by the piercing member. The piercing member can be hollow, thereby
‘forming the discharge channel of the piston.

- The container or another member fitted thereto preferably engages on

25 the inside of the casing, the engagement being released by a predetermined
force which provides for efficient discharge of the substance in the container.

The substance is preferably a pharmaceutical substance, for example for
the treatment of migraine, influenza, respiratory diseases or allergic rhinitis.
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"-25  the inside of the casing, the engagenent being rel eased by a, - '
predeterm ned force which provides for efficient discharge of the-substance
in the container. The substance is preferably a pharmaceutical substance,
for exanple for the treatnment of mgraifie, influenza, respiratory diseases

or allergic rhinitis. 6 It is, for exanple, sumatriptan. The di schar ge-
vol ume is pﬂi"ef §$ablf9rsmm¢al symatriptan. pr ofBhe cfisFhaugReNOlIME he ..
invention ifs 4eSeféPeHN ¥y Ns@BEBahtifBI9V0. I1exampl e only, with ref erence W

. the 5 . acconp ny| a ere ure sectiqnal: v of a.
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Figure 2 irs. detaimwbeliudwa, Eygexamplebonlyaf tveirtltllseﬁergnceleo the The

device ill S. Lar to the deV|ce|IIustrated and
descr %bed ﬁléﬁég?*#lélﬁrgh?“ﬁg kge§é%46069 “the disclosure of which
i s i ncorporat ed Figlreik b9 arseetianal view 9fca glspeneingsdeviceon will

not ther ef %ﬂé‘ﬁ%'@fsoﬁaréét atl thaec&ﬁtentaeafu'ca& @i(lﬁ.hdﬂﬁﬁsﬁﬁd devi-ces
which are commbn,to the de\i&ce of the saiﬂ US pat ent .

Figure 1, the %ﬁ-%‘b’é?m Ag tFevite t%‘%?‘ﬁg ﬁsm*’? 5‘?2"1 e 2and

shoul ders. dischdwgesi de. of " the- nozzl e.. . ~The casing 2 extends 20.

downygy dl v {romiyhe SBQULECHS Rk ubed B L QURES rdbols kT 48 abOve.

in Fi'gures 1 an rm of. a: attene I'nder " w th

one di mensithe (ideviqe pildusgrated pﬁ@@r)dQﬁﬁng%%bét"anﬂﬁﬁﬂi} fralld than
. the other, ppgspendingl ar4odista). ONthe diEwIésuget SOUNGTIeh  is

R ro B8 B od LAt FBoFRERr SR, noithE, PRERRRG |
and t her ef clesd¢idptbon| twiaan hotdelsh:er@h:els @smade adaptdetail whe :
. 15 . features -of the’ present devices- which ‘are common to the -
' device of the said us patent. e -
. As. shown in- Figure: 1, the dispensing device
. comprising. a casing 1 with a- nozzle .2..and shoulders 3 -
either  side. of the nozzle. The casing 2. extends
200 .downwardly from the shoulders 3 - which are rounded when
-viewed from above in. Figures 1 and 2 = and -so is in the
form of a flattened cylinder with one, dimension (in the
plane of the. ‘paper) being substantially greater than the

: other, perpendicular dimension. _ There are thumb-
25 . - _lrecesses on . opposite sides of the casing across’ the . \J :
narrower dimension, as: in Us 4946069.. The illustrated o

. embodiment is. designed for. intranasal use . and therefore
the nozzle can be desoribed as.a nasal adaptor and w:.ll
be so described below. . f' _ . S .
30 - The  nasal adaptor 2 is hollow and includes an
internal cylindrical sleeve 4 extending towards the body
of the casing. Piston member 5 is mounted in the sleeve
4 by means of a push fit. ~ The piston 5 is hollow and
" mounted along J.ts central axis is a p-‘ie-rcing member . 6,
35 here in the. form of a hollow stainless steel needle.
.The needle 6 is fitted in an insert 7 which is then push-
fitted into the end of hollow piston 5. The needle
communicates with an outlet opening 9 at the end of the

;- and 0



-

bé so described bel ow. 30 The nasal™” adaptor 2 i's hol l'ow and

I ncl udes an internal cyllndrlcal s eeve’ "4 extendi ng towards the body of

t he casi ng. Piston menber 5 is mounted in the sleeve 4 by neans of a push
fit. The piston 5 is hollow and nmounted allong its-central axis is a
pi erci ng nenber .6, 35 here in the formof a hollow stainl-ess steel

needl e. The necBR€ad AdapteFad in an insert 7 which is then push fitted
int@the end of hol | eWepicEvaB. J.nclt'fhesn@teckkmgm?&dﬁuﬁcwlt reomtihept
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and the pigton h [ n lLar, é}fgﬂe .11 is fitted
into the cont ai %g‘ ggg ? Sna %h% Pi%%ﬁc%ut? m{gdja cer?i msrrbr ane 12. A .
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the cylinder. . containerThe,lQ.ne s?cwwe@ﬂqq ti@xdqezdir@o@&eéhufamﬁwrane
cont ai ned wit hi S?t e cqntai ner stance.as storag

by
above the stoppefras tHht sS#btPd l?ée'tl?‘lmé‘ﬁ stré‘ﬂq Ao rREide n of ¢
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ext ensi on ar ns -eantaieerobywhkhe $topper ¢ ngsispbsiangg t%‘?%‘?‘?ﬁl akoeve
13 are forned reaesgea ﬁ a8 &m&r WRLPOWR il an ttﬁas%@fiiél%mtw

g outer 20 AT BoAThoo T GhECHEE, bifertt 18"
engagerrent and éxtengegerré.nsidbt ethen bodyi abf the casing to' form -an
: " 15 ° . extension 13. . The extension 13 can be. formed by four
spaced arms which together describe a cylindrzl.cal -shape.
..The 'extension arms can flex outwardly. On the inside
of the ‘extension arms 13 are formed recesses 14.. A
separate cover 15 fits over the container 10 and an outer
. .20 rim 16 of the cover clips into the recesses 14. Either
“the recesses 14 or rim 16 have rounded edges to allow for
.ease of engagement and disengagement after an initial
resilient force has been overcome. _
: There ‘is an .interference £it between the ‘container
- 25 'ld:_ and the container cover 15, internal webs. 17. at the
base of the container cover 15 limiting the extent to
"which. the-container extends into the container cover. -
- The outlet opening 9. of the nasal adaptor is formed by an -
orifice of a r_e-latively small diameter, for example 0.25
30 mm. .. The discharge.channel, in this embodiment formed
by: the hollow needle, communicates. with the outlet -
opening 9 by means of a conventional .circular swirl
chamber 18 formed at the end of the piston 5.
" In. use the device is actuated by the user pressing
35  the container cover 15 with sufficient force to- release
the engagement of the rim 16° in recesses 14. Following.
this release the container 10 moves along piston 5.
This movement forces the needle 16 through-the membrane
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resilient force has been overcone. There is an interference fit. between-the -
cont ai ner 25 10. and the container cover 15, internal webs '17.. at.the:
base of the container cover 15 linmting the extent to which the cont ai ner
extends into the container cover. The @&utlet opening 9 of the nasal adaptor
is formed by an orifice of a relatively small diameter, for exanple 0.25°
30 m 12 Eljfetﬁlesclw atapper, Iy this enbodinent.: formed by the =3
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the relativ force requi LN 10 v, refel6 of
the dént ai k. m%YﬁthESr&B‘t 50f°{ h%’? %éégéks'xﬁﬁ a(?tvsetr'f(}r?t;u&ré hs?; ment um
for actuat iysceusbebarasts €6 leuthi ap arﬂnenenwnafoﬁoeﬂ‘—%ﬁ 8 FH -
cyl i nder _8, seen |n F, rubber - stopper 11 :1:s -pushed to—the bottom of
| Hhé ety
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Fig.2, the rubber stopper 1l is pushed 'to the bottom of
15 . the . container by the piston 5 with the: needle 10
' extending almost to the bottom of the container. . This
ensures that wmost of the contents of the container are
_expelled. . After use, the dispenser is disposed of. ‘It

.+ - .is thus. a "one-shot" unit dose. disposable dispenser.

20 . ¢ It should: be explained that upon initia.l pressure- on.
the - container ‘cover 15 both the conainer 10 and the
stopper 11 move forward (distance X in Figure 1) because

. of the internal pressure "in the container v _thus ‘allowing-
the needle 10 to pierce the membrane.Continued forward - |
- 25 -~ movement of the container (distance -Y in Figure 1) forces
the liquid in the container out through ‘the needle.  The !
pierced membrane 12. seals on. the outside -of: the needle 10
to- prevent 1iquid from being forced out . other than
through the hollow centre of the needle‘ L

30 - It should be made clear __that,__ although in the
illustrated devices the casing has "opposing reécesses for. :
the thumb of the user, in an alternative embodiment the -
‘container cover could be extended- in both length and
‘width to provide a larger. .area for the user "to press.

35 Thus, the container cover could be extended to form a
sliding body fitting 1nside the cas:Lng. In such a. case,
the. opposing apertures on the cas.ing may be unnecessary,
though this naturally depends ' upon. the extent to which

i



‘ensures that, nost: of the contents: of t he. contalner are expelled ' After
use, the dispenser ‘is disposed of. “I't i s*thus.- a "dne-shot" unit dose-

di sposabl e di spenser. 20° I t should be explained that upon initial
pressure on the container cover 15 both thesconainer 10 and the stopper 11
nove forward (distance X.in Figure 1) because of ‘the internal pressure in
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In such a casestalhdldfivosi ftdponedy t dy scﬁ“ﬁ‘t c ErSennPeheMdiRec EXORy ya

L hgugh thlz nawnad}dﬂeﬁeae&e&iaaqn t he el egasin yhli::gbludﬁxg hehs Iﬂaaall _
body, X1 G5 Olgellee'® £2%hit ot S BB o et ool end o2k,
dfev;qceufgglcli gelsseahed cohbainan a:CO\te?ht pflmé( ﬁ:oppel:)r cahn bélemadeogloﬁent
\C/)\A I\E/ gdvant age?ii'tlr om po%ﬁkgee? v?g\‘/iv gﬁ‘{ﬂ%t er| éyl;{?in ar maceut-r-lg:l Be
stabi lity, = tappyeximatedy lamcdiherehip d#nq)rsep@ee@l%sgnageimt.
The casing, | ntleihitside® §25ehelfleedladaPide méhﬁﬁaﬁékﬁhaﬁéEeEXﬂ§?|Ee
fron1polxgropyle6 as The hollow needle can have an external diameter
' of lmm. Instead of being made of steel, the needle
could hé made of a relatively brittle plastics material,
for example ‘polycarbonate or polystyrene; or indeed from
- any  other suitable. material. = The volume of the
20 pharmaceutical substance to . be administered may be 0.1
ml, though the .container will tend to be filled to. a
- volume of, for example, 0.12 ml to allow for the fact
that, upon discharge, some of the substance will remain
inside the device, rather than being sprayed out.
25 - Depending on the drug, the device may be modifiéd to
administer a different volume. - _ L : :

- One advantage. of the invention is that the container
can be. filled and sealed with the rubber stoppers and
then sterilised  as separate ﬁnits, before being fitted-

30 into the casing. Upon fitting in the casing, the
) sterility of the container contents is “maintained, by
virtue of the seal.
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t he rrenbrane-'t'hi,(':knessj' can be - appr oxi mately 1mm thereby providing good

seal i ng

agai nst the outside of the needle.- The nenbrane dianeter nay be 15

1.6mm  The hol | ow needl e can have an exter—nat—dd—aﬁ%t—er—et—l—mn ' Instead

of being made of steel, the needle could be nade relatively brittle_. -
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fromany other SUi tabl e material..
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2. A drspenser aecerdmg to clalm 1, wherein th

channel and out through the: outlet opemng

sealis
which is movably engaged inside the contamer and has a central membrane
which, in use;is p|erced by the plerctng member P

A

3 .A dtspertser aceordmg to clalm 1or 2 wherel the ptercmg member is

hollow, thereby fermmg the dlscharge channel of the pi"”;on 3

4 | A dtsbenser accordlng to ctalm 3, wherem the piercmg member extends
along the axis of the plston member to the outlet opemng

5 - A dlspenser accordmg to claim 4, wherein the plercing ‘member is a steel
needle. : : : - L _

6 A dlspenser acoerdlng to any precedmg ctalm Wherem the container or’
another member fitted thereto e nE
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pi erced to aI | ow the contents of ‘the cont ai ner to be expel | ed al onﬂ t he

i 2‘523‘22? ocora nS”?o"‘éT aim 2”9%2?2. Pt hesent % orve uiMAY !ﬂﬂ flll I

which is novably engaged inside the containgr and has a central “‘merbr i
which, in'use, is pierced by the piercing nenber. 3. A di spenser
accordl ng to cammmiorethmdmi:ﬂqmmm&a@mmel@mememlhemg

thedeby form ngdhleasdies Chgt OB~ ‘ﬁ?é&k?éeﬂhﬂ&? REcHEF which Q?ilbﬁﬁaaéerfor

according to..c whef.ein tF erci ng nmenber .ex L ends on he axi s of
t'he pi-st o menﬁ«%rf% %ﬁqbarafpaﬁ Q?ubs@n"e ’g'b% BFding to:
claim4, wherein the pierci ng rrenber is a steel needl e. 6. A di spenser

according to agy pregedi e contaiper nber
fitted ther et0930 % éia% he N ‘%d}é“};f e rP(;;xQé"'f?afgé]]'!g]I %g%alﬁt
bei ng rel §asedwb3eaeénedéﬂeem noaxtfawrdervm::omq@iaw des fmhaarnace@mlcal

di sharge the syhbglAAcRd,N the container. 7. A dispenser according to
any preceding claim 5 wherein the container contains a
pharmaceuti cal substance. 8. A di spenser according to claim?7, wherein

the substance igs for tie ari@em@r oacabgaange to nélagnzaz, rwaptrba.horwhe

di seases or all in i ng or claim
7, wherein the%&%ﬂaceu u%%?at ga;t?e Q c?fl ?éﬁaii' d#]%"‘i%%ﬁgér
accordi ng to amespinrateny dzlsaas;as Wremdllrerqlhe rl'tilrsid?fﬁaﬁ-ge volune of the
substance is substantially 0.1 nl. —_—

{ . - .
-~ 10 9. A dispenser -according to claim 7, wherein the -

pharmaceutical substance is sumatriptan.

10. A dispenser according to 'any of claim_s 7 to 9,
wherein the discharge  volume of the substance is
substantially 0.1 ml. '
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