I The present invention relates to the design and
production of a receptacle for packaging and for controlled delivery
of aliquid. In the context notably of a destination for drop-by-drop
delivery, its main novel features relatd to the top for delivering
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deformabl e wall that can be reversed returning to its initia
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application published under No.FR 2 872 137, such a membrane is
placed between the reservoir for liquid inside the bottle and the delivery
25 end-piece, at the base of the channel for expeliling drops, across a duct for
the flow of liquid, and it is this same duct which also serves as the
entrance for the outside air coming to reinflate the bottle replacing the
previously expelled liquid, after each delivery operation.

This operation is made possible by using as an antibacterial

30 filtering membrane a bifunctional membrane, partially hydrophilic and
partially hydrophobic, like those that can be produced for example in
polyethersulphone-based polymer. The distinctive feature of these
membranes is that they allow themselves to be traversed alternately either
preferably by the aqueous liquid of the bottle, or preferably by the air from

35 the outside, depending on a pressure differential between the pressure
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Advantageously it is made of a material with hydrophobic properties.

The use of such bottles, although it is satisfactory in many
cases, nevertheless poses specific problems of drop-by-drop operation
when it involves packaging solutions having surface-active properties. This

25 is so to such a point that, in this case, in order to avoid recourse to
preservative agents, single-dose packaging ampoules are preferred to
them, despite their drawbacks in terms of consumption of product (excess
content remaining wasted with each use). The problem of the bad quality
of formation of the drops is encountered notably for ophthalmic

30 formulations containing either active principles that per se have surface-
active properties, or surface-active additives used as emulsifying agents
(for example polysorbate, glycerol, polyethylene glycol ricinoleate), or else
other excipients, like certain viscosing or lubricating agents of the family of
the polyvinylic derivatives or that of the polyethylene glycols.

35 At the origin of the invention, it appeared that the drop-by-drop
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25 advantageous that, in addition, the same base of the insert forms, beyond
these radial passageways, a central pellet forming an obstacle to a blast
of air directly to the surface of the liquid in the general axis of revolution of

the bottle.

in addition to the foregoing, the invention advantageously

30 provides that, in the main body of the insert, the porous pad is at a
distance from the bifunctional membrane by an axial height allowing any

air bubble leaving the pad complete latitude to burst before reaching the
membrane, even in the case of a formulation with surface-active
properties. This prevents any risk of formation of foam in the expelled

35 drop. It ensures that at the time of extraction of a drop, the membrane is
covered with a film of liquid containing no air. It will be noted that the
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elastically deformable wall that can be reversed by letting air into the said

reservoir through a delivery head through which the liquid is delivered

under the effect of a pressure exerted against the said wall, the said

30 delivery head comprising an insert with recessed body, by which it is
mounted in a sealed manner in the neck of the bottle, in communication

with the said reservoir. This delivery head comprises an end-piece

extending it to the outside of the bottle that is pierced with a central

channel leading to an orifice for the expulsion of the liquid. It also

35 comprises an anti-bacterial filtering membrane, made partially hydrophilic

and partially hydrophobic, which is mounted on the base of the said end-
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The arches of the base of the insert advantageously take the

shape of longitudinal lugs which fold radially at their bottom end to support

the central pellet and to connect it to the external ring of the body. Such a

30 shape gives the insert good strength against the compression at its base.
It provides a good mechanical strength to the insert in the longitudinal
direction preventing buckling. It makes it possible to guide this assembly,
while giving mechanical strength, when it is put in place by insertion into

the neck of the bottle by longitudinal pressure along the axis of the neck.

35 It also makes it possible to retain the porous pad which might slide
towards the reservoir of the bottle during handling. Also, it helps to provide
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as to open wd passageway secti on the air entering
t he boit | eaDMW@t@rdjﬂaﬂCh?g n@cgéﬁaryf for éaqrétlnﬁeofbﬁs% abt btheleasyeyreh

bgggsure _may be @gséhg\#gﬁ? |Iﬁ’f§rpﬁteﬁg$fth€r@é{?ﬂ*dnﬁ‘9hérb’ad gferPthe flow of
Brbod: rent W s AVGNth oh It reman st ebsariia SHIb s aakbrtyeen
and 5 Mm two paplilsioh ayperatioaen|tZisapolsdibledtorgonsider that this chamber has,
for the exiting liquid flow, a role as a flow-rate-regulating pad
25 complementing that of the material pad, and a distributing role in the
transverse direction before passing through the membrane if the latter has
an even distribution of the hydrophilic zones and hydrophobic zones.
Moreover, since the said chamber forms an air cushion, it also plays a
cross-sectional distribution role when operating on the entry of air between
30 the end-piece which lets the air in and the external face of the material
pad, which promotes good conditions of air entry. It promotes the delivery
of even doses of liquid. This chamber also, as is already known, keeps the
membrane dry between two delivery operations, when the receptacle rests
in its normal position, that is to say resting on its base, receiving inside it

35 the unexpelled residual liquid.

According to embodiments preferred in industrial praclice, the



ThesAxdr ophobi ¢ m croporous pad situated in the body, the whole
section of which it occupies, and through which a |oss of pressure is
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tio
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created, regulates the liquid flows. In this way it promotes the controlled

delivery of the doses of liquid. It also prevents the liquid contained in the

15 reservoir from flowing when no pressure is applied to the wall of the latter.

According to one advantageous feature of the invention, the pad
is designed to trap the minimum of air in its pores.

The porosity of this pad is suitable for the entering flow (air) and

exiting flow (liquid) so as not to cause too great a pressure loss and must

20 also ensure an adequate size for the air bubbles so that they can burst
easily before reaching the surface of the membrane.

Therefore, in preferred embodiments of the invention, the
hydrophobic microporous pad has an equivalent porosity of between 20
and 120 ym.

25 The pad is preferably made of low-density polyethylene which
gives it a hydrophobic property so that it is not absorbent. Its microporous
property nevertheless allows the liquid to pass through it, under the effect
of a sufficient pressure differential, induced between the reservoir and the
outside by the pressure applied by the user to its deformable wall. Its

30 nature is such that it does not interact with the formulation of the liquid,
more particularly with the active principle.

In order to obtain the chamber height (distance between the top
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when it is put in place in the recessed body and its thickness can be

reduced by 50%. It is placed in the insert so that the chamber that

surmounts it downstream (in the direction of flow of the liquid) is high

enough, as defined above, to allow the air bubbles that may form in the
25 liquid leaving the pad to burst before reaching the membrane.

The bifunctional membrane is conventional perse. It is for
example made of polyamide-resin-based or polyethersulphone-resin-
based polymers. It is given a basic hydrophilic property, so as to
selectively allow the liquid to pass through it during the delivery operation.

30 It is made partially hydrophobic on a portion of its surface, which then
selectively allows air to pass from the outside to the reservoir after each
delivery operation, by modification of its structure, notably by grafting in
the presence of a radical reaction initiator. This treatment is notably
carried out on a middle band occupying 20 to 50% of its surface placed

35 across the path of the liquid. The membrane also preferably has an
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i nvention ‘al so provides advanta ey nmay Have been described in

the patentRerRNeyeidhs iNegrtPAAY not ably of the patent published

under No. FR 2 872 137, associated with the presence of a reservoir
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20 “receptacle, so as to ensure a good positioning of the insert in the neck.

During assembly, this ring advantageously also serves as a bearing

surface for pushing the insert into the neck.

The insert is preferably fitted on its outer surface with at least

one o-ring, preferably with a plurality of o-rings axially distributed ensuring

25 that the contact between the insert and the neck of the receptacle is

sealed. These o-rings, called flutes, notably form a one-piece assembly
with the insert.

The insert, like the other elements forming the receptacle
according to the invention, are preferably advantageously manufactured
30 by moulding, and then assembled together.

The receptacle according to the present invention also provides
advantages as they may have been described in the patenis of the
Applicant and notably of the patent published under No. FR 2 872 137,
associated with the presence of a reservoir with a reversibly deformable
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the invention also has the advantages of a simple structure, a production
cost that is limited and totally appropriate to the field of application of the
products that can be consumed, to be thrown away after use, and a great
ease of use for the consumer.

20 As indicated, the invention applies more particularly to a bottle
used for the packaging and delivery of a liquid containing compounds
having surface-active properties, in particular a collyrium.

The invention may find application in all fields in which drop-

counter bottles are used, more particularly in any situation in which the

25 product to be delivered is a foaming product containing a compound
having surface-active properties promoting the formation of air bubbles.

The invention also relates to the dispensing head as described
above designed to be fitted to elastic-walled reservoirs of drop-counter

bottles.

30 The invention will now be more fully described in the context of
preferred features and their advantages, by making reference to Figures 1
to 3 in which:

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



Fivgduser 1; Figure 2 illustrates the recessed-bodied insert

of the dispensing head of the bottle of Figure 1, in a perspective
VITEW" 5and Figure 3 shows the insert of Figure 2 in a top view

A receptacle for packaging a liquid to bk delivered drop-by-drop is
illustrated in Figures 1 and 1A in the formof a bottle designed nore
particularly for the packaging of a collyrium Its elenents generally
consi st of a pl asthilguipateBresants nin RXPAPREH caxisbnse¢fian dbe mwttle of
conserve &glee aphthal mi ¢ solution. They are notably each nmade of a
polynmer of the famly of polyethyl enes. The bottle
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air injwhen this @hebFEssechshewsdhgxiagertiofel ianre Zhiteadopaliewi n
conpensation for each drop of expelled liquid takes place on a
reverse path of thy | $. h _the. di. ' . |
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dr op- by- drgshteamid %@ﬁjt&bﬁ.ecrﬁ%?edr@%t@dg) ERM adé a6ed hosjreer tdfethe
neck 10 of thg/ 155 [bogﬁlle a delivery end-piece (or nozzle) 5, and
optional | J,a"};{ fepaiye Y&RESabl e cap 6 for closing off the end-piece,
which is conventionally strewn around the neck of the bottle. It also
conpri ses a ni cropdrboti@dcdnprisesdetquid-storagaswserdoiaril tha cylindrical

anti - bact er/ e a .has . - ni
30The ant LI aR ol 2l Pl JFhREF NS TetoiSitd? slff‘%ﬁ'i‘:%l‘?yﬁﬁﬁoﬁ%%ﬂ?r o liow
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end- pi ece,,in order to prot?ct hﬁ I |%?q[| d1 b¥ filtration of. thfqg
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support ed drepopéredpediedbyiquil? takes place on a reverse path of this expulsion
through the dispensing head occupying the neck of the boitle. No other
entry of air is possible; in particular, there is no pressure-balancing hole
20 through the wall of the bottle and the base of the neck. The cylindrical
peripheral wall has, at its free end, a narrowing portion 20 which is
extended by a neck 10.

The dispensing head for delivering the liquid drop-by-drop
comprises a recessed-bodied insert 4 placed inside the neck 10 of the
25 Dbottle, a delivery end-piece (or nozzle) 5, and optionally, as here, a
removable cap 6 for closing off the end-piece, which is conventionally
strewn around the neck of the bottle. It also comprises a microporous
pad 8 included in the insert 4 and an anti-bacterial membrane 7 placed at

the base of the end-piece 5.

30 The anti-bacterial filtering membrane 7, partially hydrophilic and
partially hydrophobic, is placed upstream of the end-piece 5, in the
direction of flow of the liquid from the reservoir to the delivery end-piece,
in order to protect the liquid 1 by filiration of the external contaminations,
notably bacteria. This membrane 7 is freely supported in operation by



bej g spressed against the seat of the end-piece 5. It is attached on
its periphery by heat-sealing between a peripheral ring of this seat
(AMKHFEH here has a swelling which reduces during the sealing operation
between the two parts) and an interactitid bearing surface on the
termnal face of 5 the insert 4. It is made for exanple of
polyethersulphone made partially hydrophobic on a portion of its
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t he effect of regulted iingett e Hdsow générallyi dyliied divalr eidapedirotthis instance
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hei ght, i rnoft theswialiséfatheer@deptacle, and in order to regulate the flow of delivered
liquid. This pad 8 is placed upstream of and at a distance from the
25 membrane 7, in the direction of flow of the liquid from the reservoir to the
delivery end-piece, so as to arrange between it and the latter an
intervening chamber 9. The chamber 9 notably aliows the air bubbles of
the delivered liquid to burst before reaching the membrane 7. It also

makes it possible to collect the residual liquid that has not been expelled.

30 The pad 8 has an equivaient porosity of approximately 100 pm.
It also has a height, in this instance of approximately 0.5 cm in the
compressed state when it is in place in the insert 4, namely equal to
approximately 33% of the height of the insert body. Before being inserted
therein, the pad has a height of approximately 1 cm. It is placed in the

35 bottom portion of the insert body so that the chamber 9@ arranged between
it and the membrane 7 has a considerable height, in this instance of



HH1H26 BF ATUCC/ rf 13 approximately 6 mm The air bubbles that may
be trapped in the pad after aspiration of air follow ng an operation
t’d“eXpel a drop of liquid, have a size such that, when they are

ej ected fromthe pad during a subsequeﬁﬂ3operat|on of delivering
liquid, at the same tine as the liquid, they burst in 5 the

i ntervening chanber 9 before reaching the bifunctional nenbrane.
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one hand tne I| from?25 the reservoir t si de
the pad sd PH%E' th"e1 Bﬁﬁgego@%tméta)ﬂﬁﬂper the delivery of liquid, and
that these passageways on the other hand nake it possible to orient

the returning ai r Tthm@rdlﬁeé He wed Ikﬂgbfericktﬁgh eslecf;\rahge B’étwﬁroltlﬁ&emth/&ie
returnin ont e wa not_ di rect

ont o ¢ he i ftin PasteoBIRR For e HaRrof ihehalt el OR R traReryft of the
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originatin om t er@fo e air enterin
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in the neg of . the bottle nt aced at 35t he

| evel of tHe AL SRS perinoin 5g¢ R i Al St e Sr of he
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I's di Ve”%rﬁ’n%%i BHVVeen the arches allow on the one hand the liquid to flow from

25 the reservoir to the outside via the pad so that the base does not hamper

the delivery of liquid, and that these passageways on the other hand make

it possible to orient the returning air towards the walis of the reservoir.

Therefore, the returning air is oriented radially onto the walls and not

directly onto the liquid that is still present in the reservoir. For this purpose

30 the central pellet has the shape of a disc, the diameter of which is

sufficiently large to block the axial passage of air originating from the pad

and thus direct the air entering the reservoir towards the walls of the latter.

As can be seen in Figure 1, it is particularly advantageous that, when the

insert is mounted in the neck of the bottle, the central pellet is placed at

35 the level of the narrowing portion 20 of the bottle in which the peripheral

wall is not essentially vertical. The entering air which is diverted radially



TH&s26 BF ATUCC/ rf 14 after the obstruction of the pellet reaches
this inclined portion of the peripheral wall of the bottle, so that
tHECERt ering air does not inpact the wall head on but is guided in a
laminar flow along this wall towards tHe4liquid that is still present
in the reservoir. 5As can be seen in Figure 3, the arches 13 are
three in nunber and placed equidistantly fromone another so as to
ensur e t hedfteh figsgbsiruetips pbitheonelet raachaseihis instingdypprtiarerafsthe

of resist Hiéraf GPET @FSheNbbitlel R tINYiHU @inkdinglidif elble@Nnod tmw’ab{)the
be under st 00

that th unber. of .arches .and _their arrangenent nay be
it forent WAL paBRE S GUBeH Hopdatufaudis mipha B MRl tawhidsufoe
for its exmuidithat anstilt preddret inetherresklreyirof air. The
central pellet 11 nmakes it easier to force the insert into the neck

10 of the Dottle. AL GATRETSRS B dibiieSIEE aBell Qb SHABTE nipper

spot 17 resul ti ng fromt poi nt of *Injection o
t he assent?d piacerhequigisteditlypepmeonacanother so apdo mnsuratbes fimeness of

insert is iftigat; e ' i j ; :
possi bl e th{bﬁ%?@ rogaj%; llhgégﬁg]‘gtfg@gt @x?égﬁ{%hfagﬁgteé@éﬁlcs%%él'tseesrs{cm "

It prevent'§edRREHURd adireelinn Hgvilihke Joidrrstonrd thiat they numebeyupk arches
transfer afnd lhm@lirsafﬂmlﬁigwn@madmafurtjﬁqé Shﬁd?mrﬁhv&m Lttﬁé}d-zairrf%ge ldSen
presence is. al.so use S Rpart ﬁ:t e. preferred. nmet ho or

Pt oducing TGt f, M Bl o Dlionidlidhl iy SpERdRAE 1 the fotuppdiow
trace of tdfeaipoi nt of injection of the polynmer into the nould. This
prevents an injection point that m ght be on an external side of the

i nsert from bei ng r hepderd I | el Mdi.ci
to the necessary sea %géﬁﬁgﬁ%ﬁgii nsert gn t'ﬁ%télggLCéofn%)ﬁ@é%gtlﬁog.khe
25For ned dieahE0tdghedidtier It srmprseptat4ts eentrpepnpirepaienfasg. asmsusit 12

larger di ageluing Fidvrh Rthe point ATGA]&ticAPBF a%bE B8 19MErZoCTBrm thé dd<@nbly.
i L R R T AL AR A
i nsert 4 iredssérthkedotile, behitg makirey iti poesibie with the arches to ease the
axial guidance of this insert. It prevents damaging and removing the
porous pad during the bulk transfer of the dispensing heads furnished with
their end-piece. Its presence is also useful as part of the preferred method
20  for producing the insert, by injection moulding. It comprises at 12 the trace
of the point of injection of the polymer into the mould. This prevents an
injection point that might be on an external side of the insert from being
able to create a leakage point that is prejudicial to the necessary seal
between the insert and the neck of the bottle.

25 Formed on the top edge of the insert 4 is a peripheral ring 14 of
larger diameter, in this instance of approximately 2 cm. This ring acts as
an abutment allowing an appropriate positioning of the insert 4 in the
neck 10 of the bottle during assembly.

During assembly, the insert 4 is assembied by being force-fitted

30 into the neck 10 of the bottle. This is made possible by the light elastic
deformation capacity of the material forming the insert. This fitting is
achieved by means of circular o-rings 15, called flutes, arranged on the
periphery of the insert. These seals are preferably made in one piece with

the insert in the same production step by moulding. They ensure the

35 contact seal with the inner wall of the neck 10. They also provide guidance



3fiisntze the neck 10 of the bottle. This is made possible by the |ight
elastlc deformati on capacity of the material formng the insert. This
F?ﬁg is achieved by nmeans of circular_o-rings 15, called flutes,
arranged on the periphery of the i nsert19These seals are preferably
made in one piece with the insert in the same production step by
nmoul di ng. They ensure the 35 contact seal with the inner wall of the
neck 10. THelfieainserpabihadinaifapzeembly By 3t prassureapotd® te igrnesally

assenbly Inesaxiiala ByAssuheactsitiiag with genaskldfsideedl posiflodird. ght
contact-fitting with no risk of slanted positioning.
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del i ver i ng'@i9ht @i Qimrﬁ@ttamﬁszem%@m BMERi Rettequvih afvarigéionypk legs khan
air intakes@gnd with bifunctional filtering nenbrane, which ensures
good evenness of delivery while notably 20 preventing the presence

o Bl 0,1, 0! HUEE SREOARR S LAY SRR bk on
calibrati crnahéstlhpodsrbne docdhieve tpeabgactivdsythet it bet deélfvm edriiadar, it
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'text endsp te?/entl%g t%rel Srnése%%@g air in t%ougeilveq' Idvgro%nst e\vgn |fsthe liquid has
surface-active properties. The invention makes it possible to control the

correct calibration of the drop and the repeatability of the delivered dose

in order to ensure the correct efficacity of the medicine and the absence of

side effects which might be caused by an inappropriate dose. But naturally

25 the invention is not limited to the embodiments that have been specifically
described and on the contrary it extends to any variant achieved through

equivalent means.



TH1Gx26 BF ATUCC/ rf 16 CLAI M5 1. Drop dispensing head conprising
an insert with a hollow body, a delivery end-piece as an extension of
SHHEBody that is pierced with a central channel | eading to an

expul sion orifice, and an anti-bacteri a6 filtering nenbrane
partially hydrophilic and partially hydrophobic that is nounted
across said insert at the base of said end-piece in order to allow
the passage of a liquid in the direction of delivery and, in the
reverse direction, the passage of ai CLAMMBred to enter in
conpensation after a delivery of liquid, said insert containing a
porous pad regulating the flow of to Iliquid passing through it in
the direction of said nenbrane, characterized in that the insert (4)
ends beyond sal.d JA@P dispensing heagpprsprising anHaseael witera hellawpheds, a

with a basgfveri @@d@?@@é%@'dﬁ'exﬁéﬁﬂ@ﬁ 6?@336%@@@&"’[%9 i8 6[%?&é@|wﬁh a
pel | et (1(151)19 whi ch nmake between themp ass? at are open_ t

r adi al era'a.Chaoa@I JL2LEHNY s FdhRyIHl %@adorﬁof DRBR ahsaéwsb%tenal
hﬁad aocorfdtr%gwg an€htiremé, pahmmycmﬂrd;ﬁﬂncrarﬁ@?jamhﬁyah@d\@%hbb@ ttaée is
ree I n nu e ace ul ar 1S nces from one I
bhout 1 ho THaRGteq BeRESS sBRP I e The Y of s3I GRER LR TG s A
head accorthiengassa@aoﬁnalI;qtudz ic hlveadirectivadof malivary ssidl tenhe aleverse
pel let (11 ;één n Héag)dééa eo?xéﬁ r%fq Er@% k&S&iter SR éémg)%fr%%tlloﬁa\éﬁe?n

open space tor t ar ou n alr arriv
di spensi ngdeiwymlwwiosmdn@sgﬁt @%@ttaar@mo a ox0ds Pach reulaling ébe flow of

| ?a\c/:: ng thﬂqdiﬂs;%ésmg through si4m Qﬁ@@n@o‘ﬁlﬁﬁnéf lehdm?éiﬂﬁi?é?rﬁé dtlﬁ‘@réﬁ?eﬁﬁé’d

o] ai ms . char i zed e arches ave a.hej

of betweerNUGNSE MBati (T etk BBYGN UG GRONE e OPPORG. fsa he

BE ATUCC rdelivery end-piece, with a base forming longitudinal arches {13) supporting
a central peliet (11) which make between them passageways that are
open to a radial flow of air out of the dispensing head.

15 2. Drop dispensing head according to Claim 1, characterized in that
the arches (13) are three in number, placed angularly at equal distances
from one another about the axis of the neck of the bottle.

3. Drop dispensing head according to Claim 1 or 2,characterized in

that said central pellet (11) is centred in the axis of the insert so as to

20 leave an open space for the passage around it of the air arriving from the

dispensing head while forming an obstacle to a direct axial jet leaving the
insert.

4. Drop dispensing head according to any of Claims 1 to 3,
characterized in that the arches (13) have a height of between 1 and
25 5 mm, preferably between 2 and 4 mm.

5. Drop dispensing head according to any of Claims 1 to 4,
characterized in that the porous pad is a microporous pad made of



hyed.RRrbobi ¢ material in the formof a felt having an equi val ent pore
di aneter of between 20 and 120 !'Jim 6. Drop dispensing head
a6 ding to any of aims 1 to 5, characterized in that the distance
bet ween the top face of the porous pad B7(8) and the menbrane (7) is
hi gher than 2 mm and preferably higher than or equal to

et pr ecdtdigPeP Rl malesial rinzo ot Shaf e Naviirite Gtialsi pere

top face diatrietepor betwpad ZBpndmla Ipm.rrenbrane (7) is between 4 and
10 mm preferably between 5 mand 9 mm. 8. Drop dispensing head
according to any of Claims 1 to 7, characterized in that the por ous
pad (8) is nmade of_|owdensity poI yet hyl ene. op

di spensi ng hedd ad¥®ndidigpedsingy hsfad necenrdingli tey amamts Clalms 1 to 3,

15char act %Ha?r%@téﬁké&ﬁt tﬁé‘tetiﬂé‘ti%rtaﬁéé ftﬁﬁﬁfe%fn Fﬁbetdﬂ‘%é oﬁ“t%e'p?or{)h%t;%’d

with a pluralit axi 0-r]

G spend ndBaciis Vimpie BPFES (F LiSs PSS WP BAe pask PEPTP N BPRG By
wal | that gaaqbsl toexyepedmayelyel img air into said reservoir through
a di spensi ng head according to one of the preceding clains, 20

t hrough which the liquid is delivered under the effect of a pressure
applied against said wall, in which said dispensing head is nounted
in a seal ed mahnerDiop diepensivgt headt aecording db thee sttt preceiding Claim,

comuni Catdl‘?d}a\ﬁ’tér'i‘ze?ﬁrqtﬁﬁﬁsﬁ{e"eie{;anéﬁﬁét%e‘gﬂ' He et othﬁét fodls pad

filtering nmenbrane, parti Ic and partlia obi c,

i s nount ed%@r&gh%éﬂ%m ﬁ@@et(ms tbl‘?éwﬁgnb‘hs?é‘do Ogamy @mﬁetﬂtéwetwen 5
order (o adh®@O e passage of the liquid in the direction of delivery
and, in the reverse direction, the passage of air required to enter
the bottle in conpensation after a delivery of liquid, characterized
in that the base of the insert (4) ends inside said reservoir with
arches provi ditg @mgﬁmgssm faeadad:iaad:ordiimg:uioatarun efov@liadest He to19,
periphery r y¥oi or;th [ [ the | e .aft.er ;
Dassi ng th%aurlgﬁ?esrrfeg)e P fheft thENSFduseB&S | () te Akl &AT LG -density

polyethylene.

9. Drop dispensing head according to any of the preceding Claims,
15 characterized in that the outer surface of the insert (4) is fitted with a
plurality of axially distributed o-rings.

10. Drop dispensing head comprising a reservoir with an elastically
deformable wall that can be reversed by letting air into said reservoir
through a dispensing head according to one of the preceding claims,

20 through which the liquid is delivered under the effect of a pressure applied
against said wall, in which said dispensing head is mounted in a sealed
manner by the insert in the neck of the bottle, in communication with said
reservoir, and in which the anti-bacterial filtering membrane, partially
hydrophilic and partially hydrophobic, is mounted across said insert at the

25 base of said end-piece, in order to allow the passage of the liquid in the
direction of delivery and, in the reverse direction, the passage of air
required to enter the bottle in compensation after a delivery of liquid,
characterized in that the base of the insert (4) ends inside said reservoir
with arches providing passageways for a radial circulation towards the



1Bt | € according to the next preceding claim characterized in
that the insert (4) is nounted in the neck (10) of the bottle wth
i $%°Fse 5 which extends to a narrowi ng portion (20) of the
perlpheral wal | of the bottle so that t entering air, which is
directed radially to the peripheral wal | of the bottle due to

obstructio entr | I. et guided,in a lamnar flow al on
sai d peri p@%ﬁ%hé&aloﬁ @]fe ﬁﬁgﬁ’&"{ fgr 'thedlr gateryg 1 ihe 5’6’2}5 Tﬂ@r tRPSS %Ing
Cl ai m 10 othroagh sleéd pederi zed in that the io insert (4) is assenbled
in the bottle by force-fitting inside the neck (10) of the bottle and
inthat it conprises on its top edge a ring (14) of | arger dianeter
resting againsj, the top edge of the neck (10) of the bottle so as to
ensure a good {)%Sl&q’t(t)lﬁl ﬁ@c‘éﬁ‘d’@&@ ithe e ext( ayeqercll@@ elafecichareyterized in
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liquid codﬁmﬁﬁﬁhﬂol@bﬁ*@@@n&@dwim@er@Wa&ib@f- E‘Gabt)tﬂm properties, in

particular a collyrium

12. Bottle according to Claim 10 or 11, characterized in that the
10 insert (4) is assembled in the bottle by force-fitting inside the neck (10) of
the bottle and in that it comprises on its top edge a ring (14) of larger
diameter resting against the top edge of the neck (10) of the bottle so as

to ensure a good positioning of said insert (4) in said neck (10).

13. Bottle according to any of Claims 10 to 12, characterized in that

15 the central pellet (11) is centred in the axis of the bottle so as to leave an

open space for the air to pass radially to the peripheral wall of the bottle
while forming an obstacle to a direct axial jet out of the insert.

14. Bottle according to any of the preceding claims, characterized in that
it is used for conditioning a liquid containing compounds having surface-
20 active properties, in particular a collyrium.



