TH16- 028- POT Janvi er 2013 1 The present invention relates to
t he design and production of such bottle devices as used for the
drop-by-drop delivery of a liquid contained in a sealed reservoir.
More PEEREEd arly, it relates to bottles closed off by a delivery
head t hrough which the air that enters the reservoir to replace a
fraction of liquid that has been extractgd therefromfollows the sane
path as the previously expelled |iquid. Bottles of this type
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t hrough in t Fndihesantdew if thmoppprieudradiigni d i s obt ai ned
advant ageously by maki ng the val ve stopper under the form of a porous
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l'iquid passing though it during the stage of |iquid expulsion, which
could leagbto its belmthabpsrpess, dbe wnvemtiosgrepesesoia pewvideotheodeliiary
head with an end-piece pierced with a channel for the expulsion of the
liguid through which outside air is also allowed to enter back in the
reverse direction wherein is placed a valve with a stopper freely movable
under the effect of fluld pressures acting thereon inside said channel,
30 which is so mounied as to operate as a non-return valve with respect to
the flow of the liquid being and which is made so as to allow itself to be
passed through by the air entering from the outside when it is applied
against its seat in a position closing the channel to the circulation of the

liquid.




Accarding to preferred features of the invention, the valve io

stopper is realised mcroporous in its mass and made of an

hydr ophobous material showi ng a porosity fineness such that the val ve
stopp?ﬂzﬁggﬁ'ensures the anti-bacterial filtration of the air flow ng
throuéﬂ IT. It is remarkable that in usual operating conditions in
ophthal mc drop flasks for instance, the2presence of such a valve, as
proposed by the 15 invention, enables both to control drawing air in
through the tip channel after expelling a dose of liquid and to avoid
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15 invention, enables both to control drawing air in through the tip channel

after expelling a dose of liquid and to avoid a resulting bacterial

contamination by such air entering from the outside.

According to a specific feature of the invention, the end of the

end-piece has a hole for the expulsion of liquid drop by drop that is

20 surrounded by a -peripheral buige. This ensures the convenient

separation and dropping of a drop of liquid leaving the end-piece, which
allows a repeatable calibration of the drop.

According to secondary features of the invention, the end-piece
comprises a cavity formed on the path of the expulsion channel in which
25 the valve stopper finds place, at least in part. The valve stopper is thus
maintained inside the drop delivery head during its displacements
between the open position for the passage of the liquid being expelled

and the closed position Jetting only the air drawn in pass backwards.

According to preferred embodiments of the drop delivery head

30 of the invention, the valve is of the type of a ball valve, the valve stopper
having then the shape of a ball and this ball being entirely housed in the
valve cavity. The ball shape here should be understood as meaning
preferably a spherical shape, able to take freely any direction in the
cavity and to move in an isotropic manner in all directions inside the




caV|ty, but the spherical formis not a strictly limtation in

I npl ementing the invention and notably oval or oblong shapes can be
convenient as well. In other enbodi nents the val ve stopper may have

t he sﬁ@p Bﬁfra pin having two inflated parts on each side of a neck
so tha %e received partly inside the cavity and partly outside
it, further than the termnal orifice of3the expul sion channel, and
guided axially at the level of that orifice in all its displacenents.
According to another feature of the invention, centripetal channels
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and fl ow of aihe pasdage of any return of outside air other than through the valve
stopper.

The solution proposed by the invention is advantageously

combined with the presence of an anti-bacterial filtering membrane

20 interposed at the base of the end-piece across the delivery head. Such a
membrane is used conventionally in the applicant’s devices for
ophthalmic drops to prevent contamination of the liquid contained in
reserve in the bottle by bacteria coming from the outside. The valve
proposed, when with a stopper acting as a bacterial filter, carries out an

25 additional filtration concerning the air entering the portion of the delivery
head that is situated in the dropper end-piece, downstream the filtering
membrane (the downstream side being determined with respect to the
flowing direction of the liquid when being expelied). The valve also
contributes to the alternation between flow of liquid and flow of air that

30 can be provided by a2 membrane mounted upstream, at the base of the
end-piece, through the passage for the incoming air and the expelled
liguid, when it is produced partly hydrophilic and partly hydrophobous, as

is conventional perse for such purpose. Thus, the delivery head
according to the invention makes it possibie o have a valve on the return

35 path for the air after the expulsion of the liquid, which, ahead said
membrane, carries out both the anti-bacterial air filiration and such flow




30 can be provided by a nenbrane nounted upstream at the base of the
end- pi ece, through the passage for the incom ng air and the expelled
Piquhqsﬂéggp it is produced partly hydrophilic and partly

hydrqah& IS, as i s conventional per se for such purpose. Thus, the
delivery head according to the invention nakes it possible to have a
valve on the return 35 path for the airhbfter the expul sion of the

| i quid, which, ahead said nenbrane, carries out both the
anti-bacterial air filtration and such flow THL16-028-PCT Janvi er
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the downstream side.

20 It can be observed that in such a bottle, the alternation
between the liquid expulsion and the return of air and the purification of
the air flowing back through the delivery head towards the botile are
effected on several levels, namely through the microporous pad, through
the valve with its movable stopper moved in the end-piece due to the

25 sole pressures to which it is subjected, and through the bifunctional
membrane between them two.

Other features and advantages of the invention will be more
apparent from the following description as illustrated by the following
drawings :

30 - Figure 1, which represents in axial section a bottle according to
the invention ;

- Figure 1A, which represents in exploded view the various
elements forming the bottle of Figure 1, seen in axial section ;




between the |iquid expul sion and the return of air and the
purification of the air flow ng back through the delivery head
towards the bottle are effected on several |evels, nanely through the
i cr ofE-BAIECTpad, through the valve with its novabl e stopper noved in

vier

t he ena-plece due to the 25 sole pressures to which it is subjected,
and through the bifunctional menbrane beyween them two.

O her features and advantages of the invention will be nore apparent
fromthe follow ng description as illustrated by the foll ow ng

drawings : 30-Figure ' . I | t QN LAyt
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1A in the forn%o ottldel. designed nore ic particularly for
condi ti oni ng £P¥¥N INFRSNRAES: dr op aqueous conposition). The
conposition of the latter may advantageously satisfy a fornula
contai ni ng no preser habottle fobpackexpn®te idued o gfe delalered dodp tbiyedrop is
anti bacteri al yDELSRUVAL FRYrdY PVAMELd RGEORE Bt & Noth&VRMHIY more
10 particularly for conditioning a collyrium (eye-drop agueous composition).
The composition of the latter may advantageously satisfy a formula
containing no preservative, because of the high quality of the anti-

bacterial preservation provided according to the invention.

This botile according to the invention comprises a receptacle 2
15 witha ]iquid-étorage reservoir 8 inside it and a liquid delivery head 4 that
is mounted in a neck 10 of the receptacle at an end of the reservoir and
closes that reservoir. A removable cap 8 is provided for covering the
delivery head when the bottle is not being used by a user. The neck 10
has a thread on its outside surface that is provided for cooperating with a

20 thread of the removabie cap for closing the bottle.

The reservoir 8 comprises a cylindrical peripheral wall with
reversible elastic deformation. This allows the liquid to be delivered on
the basis of a manual compression applied to the reservoir wall by the
user, and after this compression the wall returns spontaneously to its

25 initial shape in connection with the admission of outside air. The
entrance of air in compensation for each drop of liquid expelled occurs
back in the reverse direction along the same path through the delivery
head mounied in the neck of the boitle, and notably the same central
channel is used for the flow of air and for the flow of liquid. No other

30 entrance of air is possible; in particular there is no pressure-balancing
hole pierced through the outer wall of the bottle and opening in the
reservoir of liquid.




with a liquid-storage reservoir 8 inside it and a liquid delivery
head 4 that is nounted in a neck 10 of the receptacle at an end of

t he r?@é??gﬁr and cl oses that reservoir. A renpbvable cap 6 is

provi ded for coveri ng the delivery head when the bottle is not being
used by a user. The neck 10 has a threadgon its outside surface that
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The pad 16 is made of a microporous material made out of a
hydrophobous matter, and it can notably take the form of a felt with a
polyethylene weft. Thence, it cannot become impregnated with the liquid

30 passing through it and it does not tend to retain within itself traces of
liquid which would block its pores and close them to any subsequent flow
of air.

Its flow-regulating role arises from its microporous structure. In
the direction of the liquid flow it has effect to prevent liquid from passing




25 parts is seal ed as expl ai ned above, both with respect to the
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membrane. It has a pore-diameter porosity of the order of 0.1 to
0.2 micrometres.

30 The cap 6 is suitable for being screwed in a known manner
onto the bottle neck, and in this screwed position it closes off the end of.
the expulsion channel. By thus closing off the inside of the delivery head
to the air outside the bottle, placing the cap also makes it possible to
prevent the delivery head from completely drying out and the

35 phenomenon of valve sticking is thereby prevenied.




35 phenonenon of valve stlcklng S thereby prevented TH16- 028- PCT
Janvi er 2013 8 The cap 6 is fornmed of a holl ow cylinder
€l osed at one end and conprising, inside the cylinder, a central pin
61 prBﬂ?%ﬁHﬁg fromthe end radial wall 62. The cap al so conprises two
concefitfi®¢'®shafts 63 and 64 between the central pin and the
peri pheral side wall 65. The pin is 5 degigned to interact wth an
expul sion hole of the end-piece in order to close the latter while
the shafts 63 and 64 are designed to rest against t he outer surfaces
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t he end of t hgamsverss bass pottioA0 protrudes fromthe top end wall
towards the outside of the end-piece, around the expul sion hole. Wen

liquid is;gxpelled thheougfpbbe éhitl-ﬁlecteh@fpﬂlrel plivaly bekgdevi$ now be

ef fect i ve 11 oenapaliPAele doom A0l &t Eiold afliop. oI e

particularly a ca rop reépeatabl y on each
-delivery. 25A centr core 30 xtends | the ce

ns
fromthe base in th %ﬁﬁ PRAAIRA? b 17 Rl@r?%(f)”b&%lc%tlr? .W'%%tce{?ﬁ?gcﬁ%%n%l
shape to mat &2 whith eftends froentte dasehz2th e kani exputsion hote 24 fhoexpelling

that is to sy eq.q@%%@h{éa i tHeBhil G itsS B Gaxidit Soridh €In tHAUBHEF eh8
adj ust ed to t II bgnconsmllenng t%e bc];ttle placed upright. The bass of the end-piece
comprises, on its inner face, microchannels 3 which facilitate the
drainage of the liquid from the whole surface of the membrane 18 to the

expulsion hole.

A peripheral bulge 29 is formed at the end of the end-piece, it

20 proirudes from the top end wall towards the outside of the end-piece,

around the expulsion hole. When liquid is expelled through the hole, the

peripheral bulge is effective in separating the drop and letting it drop,

more particularly in order to obtain a calibrated drop repeatably on each
delivery.

25 A central core 30 extends inside the central channel from the
base in the direction of the top end wall. That core has a shape to maich
that of the central channel in which it is housed, that is to say a generally
cylindrical shape. Its outer diameter is adjusted to the inner diameter of
the central channel so that neither air nor liquid can flow here between

30 the central channel and the core. The central core is however pierced at
its centre in order to form the expulsion channel 32 for the liquid to be
delivered drop by drop. The axial dimension of the core is iess than the
axial dimension of the central channel so that the upper end surface of




the .central channel so that neither air nor liquid can flow here
between 30 the central channel and the core. The central core is
however pierced at its centre in order to formthe expul sion channel
32 foftle&raTi quid to be delivered drop by drop. The axial dinension
of the core is less than the axial dinmension of the central channel
so that the upper end surface of N16-028-POT Janvier 2013 9 the core
extends at a distance fromthe top end wall of the end-piece when the
core is in place in the end-piece. A spherical cavity 33 is
t hen forned, | M ' I I t I Lk
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st opper ofipt heompérvstidne to its sealed contact with an annul ar zone
around t he channel nouth. In the enbodi nent of the invention
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movable stopper of the valve due to its sealed contact with an annular

zone around the channel mouth.

In the embodiment of the inveniion illustrated in Figures 1 and
2, the stopper of the ball valve takes the shape of an actual ball of
20 spherical shape that is entirely contained within the cavity. This ball can
move in the cavity beiween two exireme positions that are axially
opposed 1o each cther, namely a first closing position in which the ball
rests on the valve seat formed by the end surface of the core and a
second delivery position in which the ball is pressed against the top end

25 wall of the end-piece.

The valve stopper is made of a 'porous material with
hydrophobous properties. The diameter of the pores is in the present
instance less than 0.2 um, which allows for anti-bacterial filtration of the
air flowing through the valve. Accordingly, provision may also be made,

30 as a variant, to confer to the valve stopper an anti-bacterial treatment by
using a polymer material with intrinsic bactericidal effect, such as may be
notably polymer materials incorporating silver ions.

The ball is adapted to rest on the valve seat 36 formed at the
bottom of the cavity (the bottle being considered as resting vertically)




25 wal | of the end- piece. The val ve stopper is nade of a
porous material w th hydrophobous properties. The dianeter of the
pores is In the present instance |less than 0.2 pm which allows for
anti - Bd #ﬁ¢h] filtration of the air flow ng through the val ve.
ACCOF&I provi sion may al so be nade, 30 as a variant, to confer
to the valve stopper an anti-bacterial ttQeatnment by using a pol yner
material with intrinsic bactericidal effect, such as may be notably
pol ymer materials incorporating silver ions. TI16-028-POT Janvier
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i s drawn t hr ahglilomhegsdaiimggracof the cl osed valve. It is clearly
observed that the volune of excess liquid to be returned into the

bottle is infinitesiamér ththemlivery bhﬁhqhid]uﬂhd basspas saditie nieddimale
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filtered air thasbidnme obakdessriquid to be returned info the bottle is infinitesimal.
When all the liquid has passed beneath the ball, the seal is then
25 completely ensured since the ball can rest fully against the seat. The
porous character of the valve, for its part, lets air pass through the valve
in all circumstances, and notably when the valve is in the closing-
position, that is to say when there is no longer any residual liquid
between the seat and the ball of the valve.

30 This therefore gives, In the closed-off position, when the
delivery of liquid is finished, a passage of filtered air past the ball in
order to allow the reservoir to fill with air in compensation for the
expelled liquid, after the excess liquid has passed to the reservoir. It is
important on the one hand to allow the passage of air to the inside after

35 delivery so that the botile resumes its original shape and allows the




order to allow the reservoir to fill with air in conpensation for the
expelled liquid, after the excess liquid has passed to the reservoir.
It is inportant on the one hand to all ow the passage of air to the

i nsi dE'SIPEEST 35 delivery so that the bottle resunes its origina

shape and allows the TH16-028-PCT Janvier 2013 11 correct subsequent
delivery of liquid, and, on the other hddd, to preserve the sterility

of the product still present inside the receptacle. Due to
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to performothen.val ve function, in an advantageous conprom se with the
need for a rapid return of the ball to its seat in order to close the
way to the outside apg ha8 HekhRisatibeb pihech Al i8&uitblef for padsiag from

grooves cut out idg?gzo @sen gﬁla “%“'i@geﬁihﬁf Fh%‘”%l%e " % &fer; BBﬁtlon of

end- pi ece. Thae
to say the hatth ditch s axgelling teg Hguish lﬁriN'h'GFé e 8al byﬁgyag ’t‘%t‘?Fh@”

expul si on holgall Eh@ﬁé(%nti(plééiﬁlaroﬂnalthe%«puisbmn ik, tthecdiménsiory of the

effects these chgn t AL b} oR radier Bl 64naP the

prematture?je %‘9 ﬁ%yéﬁhd%&c d[ﬁgh%l}spl o ﬁ)é llﬁ gw del? QP 7 li_l?t 8
movement of the ball from one posmon to the other is slig just
sufficient to perform the valve function, in an advantageous compromise
with the need for a rapid return of the ball fo its seat in order to close the

way to the outside air.

20 Centripetal channels 38 are formed as grooves cut out in the
wall delimiting the cavity, inside the end-piece. They are present in the
top half of this cavity, that is'to say the half close to the expulsion hole,
and they lead to the expulsion hole. Thanks to their small section and to
capillary effects these channels practically do not let air be admitted

25 prematurely when they have been filled with liquid. As illustrated in
Figure 3, these channels are angularly distributed all around the cavity.

The elements forming the delivery head generally consist of a
polymer material compatible with the application for contact with an
ophthalmic sclution. They are notably each made of a polymer from the

30 polyethylene family.

Advantageously, the end-piece incorporates in a solid block a
polymer carrying ions with a bactericidal effect. The latter is chosen to be
compatible with the conventional plastic material of the end-piece. Even
if only for this reason, it is preferably made of a polyethylene material. It




Figure 3, these channels are angul arly distributed all around the
cavity. The el enments formng the delivery head generally
consist of a polyner material conpatible with the application for
cont agf> H an ophthalmic solution. They are notably each made of a
pol ymer fom t he 30 pol yethyl ene famly. Advant ageously, the
end- pi ece incorporates in a solid block12 polyner carrying ions with
a bactericidal effect. The latter is chosen to be conpatible with the
conventi onal plastic material of the end-piece. Even if only for this
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to the body oferth chadrgli ece that surrounds it. Since the valve
pl aced downstream of the core blocks the return of liquid 15 and
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different from that contained in the body and has effect on the ouier
20 surface of the end-piece. This bactericidal agent is iriclosan, as an
example in this instance, since that chemical compound has a broad
anti-bacterial spectrum.

The mounting of the delivery head according to the invention
will now be described.

25 The ball is mounted inside the end-piece by inserting it through
the base and making it raise through the axial central duct. The ball is
brought in abutment against the inner face of the top end wall of the end-
piece. The core is then inseried into the central duct and forced in
engagement therein. An annular groove (not shown) is formed at the

30 base of the core is placed to come up against a boss (also not shown)
the shape of which matches the shape of the groove. The iwo elements
interact by an elastic snap-fitting effect in order to ensure a firm hold of
ihe core inside the channel.




t he .base and making it raise through the axial central duct. The ball
I's brought in abutnent against the inner face of the top end wall of
the end-piece. The core is then inserted into the central duct and
forceﬂzﬁ-??z% 3Wgagemant t herein. An annul ar groove (not shown) is forned
at the™$0®base of the core is pl aced to cone up against a boss (al so
not shown) the shape of which matches tH& shape of the groove. The
two el enents interact by an elastic snap-fitting effect in order to

ensure a firmhold of the core inside the channel. TH16-028-POT
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difiers. In this variant, the ball of the valve is replaced by a pin 40 with a
20 head 42 suitable for being housed in the cavity and a frustoconical

portion 44 that inieracts with the outer face of the expulsion hole.

It will be understood that, in this variant embodiment, the
expulsion hole has a cross section that is different from the cross section
of the hole of the embodiment described above, with the walls delimiting

25 this hole that are bevelled and that are therefore adapted to interact with
the frustoconical portion of the valve.

The valve 128 (more precisely its movable stopper) is mounted
by force fitting through the expulsion hole until the head is in the cavity.
Accordingly, advantageously, no core is provided in the end-piece, as

30 was shown in Figure 4, the expulsion channel being formed directly by a
piercing in the centre of the end-piece. The cavity 33 is therefore formed
only by inner walls of the end-piece, without the presence of a core. For
reasons of ease of production, it is possible to provide an end-piece cut
into two portions, each portion comprising a holiow forming the cavity




by force fitting through the expulsion hole until the head is in the
cavity. Accordingly, advantageously, no core is provided in the
end-plece as 30 was shown in Figure 4, the expul sion channel being
for med! g% ﬁﬁ&ly by a piercing in the centre of the end-piece. The
cav |ty I's therefore formed only by inner walls of the end-piece,

wi t hout the presence of a core. For readdhs of ease of production, it
IS possible to provide an end-piece cut into two portions, each
portion conprising a hollom/forning the cavity TI-115-028-POT
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shown in Fi guf’lt
hol e, the di anmaderonl:tesery issifibitbe eavity.o f orm an abut nent agai nst the
wall when the head is in the cavity and the head being flattened to
reduce the weight ofsilae the only role of the head in this instance is as an

15 abutment, its shape and its dimension are of less importance than in the
embodiment previously described. The ovoid shape of the head shown in
Figure 4 makes it easier to force fit into the expulsion hole, the diameter
being sufficient to form an abutment against the wall when the head is in
the cavity and the head being flattened to reduce the weight of the

20 assembly. It is to be noted here that the valve stopper is guided linearly
during its displacements, namely when moving through the end-piece
wall at the level of the expulsion hole.

As above, the valve stopper moves under just under pressure

effects. A higher pressure upstream fo eject some liquid tends to push it

25 out of its seats, and on the reverse a lower pressure drawing outside air

in tends to set it close to its seat, in sealed contact with it, so that the air

drawn from outside has to pass through the stopper. In this variant, the

closed-off position is obtained by contact of the frustoconical portion 44

of the movable stopper on the bevelled walls 126 delimiting the hole

30 while the delivery position is obtained by contact of the head against the

inner face of the head end wall of the end-piece, which forms a means of
abutment to the movement of the stopper of the valve.

Here, the valve is also made of a hydrophobous porous
material. As above, the fineness of porosity is chosen to ensure the




20 assenbly. It is to be noted here that the val ve stopper is guided
linearly during its displacenents, nanely when noving through the
end-pi ece wall at the level of the expul sion hole. As above,
the val'g&e&fiopper noves under just under pressure effects. A higher
pressure upstreamto eject sone liquid tends to push it 25 out of its
seats, and on the reverse a |ower pressdfe drawing outside air in
tends to set it close to its seat, in sealed contact with it, so that
the air drawn from outside has to pass through the stopper. In this
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function as tRfatechens Gendve has effect by itself at the lével of the end-piece, but
it also contributes thereby to the same function as that performed
25 downstream by the filtering membrane. It will be noted that, in the
preferred embodiment of the complete delivery head, the flow-regulating
pad also has an effect in the function. of alternating liquid flow and air

flow.

The drop delivery head according to the invention distinguishes

30 from those known already by the presence of the ball valve or similar
valve in the end dropper piece, on the liquid expelling duct (or channel}.
The valve stopper is movable between an open position letting the liquid
pushed out of the flask pass and a closed position where it is applied
against its fixed seat and closes the duct, thereby prohibiting air from




25 downstream by the filtering nenbrane. It will be noted that, in
the preferred enbodi nent of the conplete delivery head, the
flowregulating pad also has an effect in the function of alternating
liqui ¢ ﬁﬁﬁ%ﬁ%nd air flow. The drop delivery head according to the

i nventl on i stinguishes 30 fromthose known already by the presence
of the bail valve or simlar valve in tH& end dropper piece, on the

| iquid expelling duct (or channel). The val ve stopper is novable

bet ween an open position letting the liquid pushed out of the flask
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Of course, the embodiments that have been described ub

20 details above are not limitating for the invention. In any case, the

invention cannot be resiricied to the embodiments that have been

specifically described and it exténds in particular o any equivaient
means and any technically operative combination of these means.




specifically described and it extends in particular to any equival ent
means and any technically operative combination of these neans.
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del i vEEEARTE i quid drop by drop conprising an end-piece (14; 114)
pierced wth a channel for the expulsion of the liquid (32) through
which air also enters back in the reverdd direction, 5 characterized
inthat it conprises at the |evel of the end-piece a val ve operating
as a non-return valve with respect to the flow of the, the said valve
conprising a stopper (34; 40) that is retained in a receiving cavity
(33) managed on said channel path and which is novable relative to a
seat (36; 126) onto which it appliesCilnAd MBosed position of the

val ve io under the only effect of pressure differences acting on it,
the said val ve stopper being so nade as to let selectively air flow

through it V\,henl A

delivery head acc rd%gglfvgr%%giaﬁ?f %%har ag’t %ﬁﬁ%gjddfoﬁ F% @Qﬁom\Prﬁsmeg
stopper (34; a0)endspigaddéf 144} piasoed h’ﬁi%ﬁl‘é’!ar@ﬁ'%ﬁ%éx%?'@@l Qlythes
is to consti tH&@da@@ﬂhﬂw@ﬁcﬁvﬁrchaélrfaléd ehters back3in thededversey Wditeetidn,

according to rga%’ag}ejﬂzgﬁ ﬁthﬁﬂ [ AGhBHLELd: Wb 1ORN dfifie aHLBieBbORRANe

(34; 40) i g bous
according to @ﬁ@%ﬂgt%aMc@wrﬁgV%Y%W respafhita ta dey efriheniie Al

end of the endalpe%@mpmm amp;aerf‘(sktﬁ40)2#)atfmrreméd tjua deesipingscavity

d by d t A
d:alolpve?/y Lce)gd CO%E %égﬁéﬂngn% 'mmlicl-plél %vﬁg%) relative tosa

p(!f!){rece Ir}:? e&@ afr cterb/
in that the vﬁﬁfe 38 o\se ronts awhigp) it jaPPHRS I ) ¥ PBS’HQFa‘P 9 1a%%
cavity (33p. ufderlih6-&dpeRE: dhpessur@difErences acting on it, the said valve

stopper being so made as 1o let selectively air flow through it when it is
applied against said seat.

2. A delivery head according to Claim 1, characterized in that the
valve stopper (34; 40} is made of a porous material of so fine porosity as
15 to constitute an anti-bacterial filter.

3. A delivery head according to Claim 1 or 2, characterized in that
the valve stopper (34; 40) is made of a hydrophobous material.

4, A delivery head according to one of the preceding claims,

characterized in that the end of the end-piece comprises a hole (24) for

20 liquid expulsion drop by drop that is surrounded by a peripheral bulge
(29).

5. A delivery head according to one of the preceding claims,
characterized in that the valve stopper (34; 40) is adapted o move

axially in said cavity (33).

25 6. A delivery head according to any preceding claim,
characterized in that the valve stopper has the shape of a ball (34)




18 entirely housed in said cavity (33) and is freely novable therein
in all directions. 7. A delivery head according to any preceding
¢claim_characterized in that the val ve stopper shows the shape of a
pin (APEERT th a head (42) suitable for being housed in the cavity
(33) and a frustoconical portion (44) which extends out of the cavity
and which interacts with the end of the Hh&d-piece. 8. A delivery
head according to any preceding claim characterized in that

centripetal grooves (38) are managed in the walls of 10 the cavity

(33) and formghiganelcusktint 84dt ity @d) hld RMrEBRONSVabREmtAR in a¥
st opper abuts cﬁl%agnst the wall of the cavity in the open position o
the val ve. ITSCYONRK del i very head according to one of the preceding
clainms, characterized in that a bifunctional nenbrane (18), which is
partly 15 hydrophilic and partly hydrophobous, is nounted at the base

of _thg end- pi Fce_ {14;A 1lblivesai tel®mbacipediaowiong apy ef preabliviganciaim,

anti-bacteria - T VIR Y e I

delivery head c&ét&g&%ﬁiﬁgg&noﬁ%dﬁeth%fv iﬁée Sgﬁcegg%h?&%gf% r?%?p%hoe{r%goﬁ)ner(iﬁg)ed

in that the hddd aohprd {ds) suitRbiR- fgbeiagi heussdl in 18§ cayitioldR et 2

the body of affrustteentcal Tdyti@r gdeyliwitdch hextends puead (b4 avity tane paidh

of expul sion gfioidas %itﬁ"l‘ﬁ@enﬁ@ﬁ@hﬂd%‘?&?ceadvam ageously bei ng nmade of
: . e

a hydrophobous materi a Ivery head according to one
of the preceding clainms, characterized in that the retaining cavity
for the valve stopper is provided 25 between the free end of the

end- pi ece pi erced.wi #h delivay ekead siasaoring dad anterree¢dingr eclaim,
occupyi ng t hechdvakeigizel i fieateisiid 26Egoedys (38)e madi g hheelvilie
expul sion ghagpel, i @3%) 8hd Yo FRORIG s 1dlhing 104 R T ol YL G a%sH the

stopper abuts against the wall of the cavity in the open position of the
valve.

9. A delivery head according to one of the preceding claims,

characterized in that a bifunctional membrane (18), which is partly

15 hydrophilic and partly hydrophobous, is mounted at the base of the end-

piece (14; 114), said membrane showing preferably an anti-bacterial
filtering activity for the outside air.

10. A delivery head according to one of the preceding claims,
characterized in that the head comprises a flow-regulating pad (16)
20 housed in the body of an insert (12) preceding the end-piece {14) on the
path of expulsion of the liquid, the said pad advantageously being made

of a hydrophobous material.

11. A delivery head according to one of the preceding claims,

characterized in that the retaining cavity for the valve stopper is provided

25 between the free end of the end-piece pierced with a drop expulsion hole

and a central core occupying the inside of the end-piece body through
which the liquid expulsion channel is axially managed.




19 . 12. A bottle for packaging a liquid to be delivered drop by
drop, characterized in that it conprises a delivery head according to
Claim10 and a reservoir (2) for storing the liquid the peripheral

wal | s JWe0fisich deformel astically and reversibly in order to pronote
t he expuelr3| on of 5 1liquid fromthe reservoir and allow air to return
into this reservoir in replacenent of tH® expelled |iquid, the pad
(16) regulating the flowrate of liquid expelled fromthe reservoir
when the deformable walls are pressed and creating a pressure drop on
the entry of air : h&rdnNBi nd
the entry of air g5 & BBURNS SloddifdPBORAU 95 (RO UERGSotNArIpNBY o)

characterized in that it comprises a delivery head according to Claim 10
and a reservoir (2) for storing the liquid the peripheral walls. of which
deform elastically and reversibly in order to promote the expulsion of
5 liquid from the reservoir and aflow air to return into this reservoir in
replacement of the expelled liquid, the pad (16) regulating the fiow rate
of liquid expelled from the reservoir when the deformable walls are
pressed and creating a pressure drop on the entry of air as a balance of

the pressures between the inside and the outside of the bottle.




