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(57) ABSTRACT

Multi-dose dispenser comprising: a product reservoir (14),
on the X-axis, opening at a distal end through an outlet
orifice and comprising a barrel (24); a piston (20) compris-
ing a piston rod (38) having a rack and, at a distal end of the
piston rod, a piston head (34) slidably mounted in the barrel
(24) along the X-axis; a pawl mounted so as to be movable
along the X-axis relative to the reservoir and configured to
cooperate with the rack so as to drive the piston along the
X-axis only in a forward direction of the piston in the barrel;
a spring arranged to push the pawl back along the X-axis in
a reverse direction; a case containing the pawl and at least
a part of the piston; and a check valve arranged to seal the
outlet orifice and allow only an outlet of product from the
reservoir.
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MULTI-DOSE DISPENSER

TECHNICAL FIELD

[0001] The invention concerns a multi-dose dispenser for
the application of a liquid product, in particular a veterinary
product, to the surface of an animal’s skin.

PRIOR ART

[0002] To apply a liquid product on the skin of an animal,
it is known to use single-dose pipettes, called “spot-ons”. A
pipette cannula is placed on the animal’s skin and the
product reservoir is compressed to eject the product from the
pipette.
[0003] A single-dose pipette has the advantage of perfect
hygiene, since it is only used once. However, it does produce
significant quantities of packaging.
[0004] Moreover, when a treatment requires several suc-
cessive applications, the use of single-dose pipettes does not
make it easy to determine the number of applications already
administered. Finally, a single-dose pipette only allows the
administration of a same volume of product. It is in effect not
possible to split the administration of the product contained
in the reservoir.
[0005] U.S. Pat. No. 8,540,124 discloses an example of a
multi-dose dispenser that partially addresses the drawbacks
of single-dose pipettes.
[0006] However, there is still an ongoing need for a
multi-dose dispenser that is:

[0007] ergonomic, in particular for the application of

compounds to potentially nervous animals:

[0008] compact, to facilitate storage and packaging;

[0009] of limited manufacturing cost;

[0010] guaranteeing perfect conditions of hygiene;

[0011] limiting the risk of improper handling, especially

to protect children;

[0012] easy to recycle;

[0013] clean, reliable and easy to use.
[0014] One object of the present invention is to satisfy, at
least partially, this need.

SUMMARY OF THE INVENTION

[0015] The invention proposes a multi-dose dispenser
comprising:

[0016] a product reservoir, on the X-axis, opening at a
distal end through an outlet orifice and comprising a
barrel;

[0017] a piston comprising
[0018] a piston rod having a rack and,

[0019] at a distal end of the piston rod, a piston head
slidably mounted in the barrel along the X-axis;

[0020] a pawl mounted so as to be movable along the
X-axis relative to the reservoir and configured to coop-
erate with said rack so as to drive the piston along the
X-axis only in a forward direction of the piston in the
barrel;

[0021] preferably, a case preferably containing the pawl
and preferably at least part of the piston, and preferably
at least part of the reservoir, and in particular the barrel
of the reservoir;

[0022] preferably a cap adapted to selectively seal, in a
closed position, an orifice for ejecting the product from
the dispenser.
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[0023] According to a first main aspect of the invention,
the dispenser has a spring arranged to push the pawl back
along the X-axis in a direction opposite to the forward
direction, the spring forming a one-piece part with the pawl,
preferably being made in one piece with the pawl.

[0024] This reduces the number of parts in the dispenser,
making assembly easier and reducing manufacturing costs.
[0025] In particular, for the first main aspect of the inven-
tion, a dispenser according to the invention may further
comprise one or more of the following optional and pre-
ferred features:

[0026] the spring is a leaf spring;

[0027] the spring has at least one spring arm diverging
from the X-axis, following the forward direction, i.e.
moving increasingly away from the X-axis as one
follows the X-axis;

[0028] said spring arm extends in a plane including the
X-axis;

[0029] the spring arm tapers away from the X-axis,
following the forward direction, preferably maintaining
a constant width, the width being measured perpen-
dicular to the plane in which said spring arm extends;

[0030] the spring arm, preferably each spring arm, is
arranged between two guide ribs, preferably substan-
tially parallel, preferably parallel to the X-axis, config-
ured to guide the deformation of the spring arm in a
plane parallel to the X-axis, preferably in a plane
passing through the X-axis;

[0031] the guide ribs are made in one piece with the
case;

[0032] the spring arm has an abutment end immobilized
in relation to the barrel, preferably by abutting against
a shoulder of the case;

[0033] the spring comprises said first and second spring
arms, preferably coplanar, preferably identical, each
spring arm diverging preferably from the X-axis, fol-
lowing the forward direction, from a common base and
extending, preferably, in the same plane including the
X-axis;

[0034] the base is made in one piece with said first and
said second spring arms, the assembly being preferably
made of a polymeric material, preferably plastic;

[0035] the first and second spring arms are substantially
identical and extend symmetrically relative to the
X-axis. Advantageously, the action of the spring arms
does not destabilize the piston movement.

[0036] According to a second main aspect of the inven-
tion, the rack has first and second rows of teeth, said rows
of teeth extending parallel to the X-axis, and the pawl has
first and second clamp portions arranged to elastically clamp
said rack by pressing on said first and second rows of teeth,
respectively.

[0037] Such a configuration allows for quick assembly. In
addition, the forces exerted by the clamp portions on the
rows of teeth may be balanced, which stabilizes the piston
during its displacement along the X-axis.
[0038] Notably, for the second main aspect of the inven-
tion, a dispenser according to the invention may further have
one or more of the following optional and preferred features:
[0039] the first and second rows of teeth extend in
straight lines, preferably substantially parallel, prefer-
ably in a plane including the X-axis;
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[0040] the first and second rows of teeth are arranged on
opposite sides of said piston rod, and preferably made
in one piece with said piston rod;

[0041] the first and second rows of teeth are the same
length;

[0042] the first and second rows of teeth extend over
more than 60%, more than 80%, more than 90%,
preferably substantially 100% of the length of the
piston rod;

[0043] the pawl has first and second pawl arms, pref-
erably extending parallel to the X-axis, ending with
said first and second clamp portions, respectively, the
piston rod extending, for more than 60%, more than
80%, more than 90%, more than 95%, preferably
substantially 100% of its length, between said first and
second pawl arms, preferably at least in the initial
configuration of the dispenser;

[0044] the length of the first and second pawl arms is
substantially equal to the length of the piston rod;

[0045] the pawl comprises at least one, preferably first
and second stop arms, preferably each extending in a
plane perpendicular to the X-axis, preferably coplanar,
each stop arm being preferably attached on a respective
pawl arm, and preferably made in one piece with said
respective pawl arm, each stop arm being configured to
limit the displacement of the pawl, along the X-axis, in
the forward direction;

[0046] the pawl, the spring and the stop arms form a
one-piece part, preferably made of a polymeric mate-
rial, preferably plastic;

[0047] the pawl arm, preferably each pawl arm, is
arranged between two guide ribs, preferably substan-
tially parallel, preferably parallel to the X-axis, config-
ured to guide the displacement of said pawl arm in a
plane parallel to the X-axis, preferably in a plane
passing through the X-axis;

[0048] said guide ribs are configured to guide the dis-
placement of one or more stop arms in a plane passing
through the X-axis;

[0049] the guide ribs are made in one piece with the
case;

[0050] According to a third main aspect of the invention,
the dispenser comprises at least one, preferably two, pref-
erably three, preferably four piston displacement guide ribs,
each guide rib comprising two large sides, preferably sub-
stantially parallel to each other, connected to each other by
an edge, each guide rib being configured to provide a sliding
contact for said edge and/or one of said large sides on the
piston, preferably on the piston rod.

[0051] As will appear in greater detail later in the descrip-
tion, such guide ribs provide a high degree of compactness
and limit the material consumption and the weight of the
dispenser. Moreover, they facilitate the positioning of the
various parts, and in particular the piston, when assembling
the dispenser.
[0052] In particular for the third main aspect of the inven-
tion, a dispenser according to the invention may further
comprise one or more of the following optional and pre-
ferred features:
[0053] said at least one guide rib is shaped to provide a
sliding contact both by its edge and by one of its large
sides;
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[0054] the dispenser has two pairs of so-called guide
ribs, the guide ribs being preferably substantially flat,
more preferably parallel to each other;

[0055] each guide rib of one said pair of guide ribs is
coplanar to a guide rib of the other pair of guide ribs;

[0056] the two guide ribs of a pair of guide ribs,
preferably each pair of guide ribs, are parallel to the
X-axis;

[0057] the two guide ribs of a pair of guide ribs,
preferably each pair of guide ribs, have substantially
the same height;

[0058] the height of a guide rib, preferably of each
guide rib, is greater than 5 mm, preferably greater than
10 mm and/or less than 30 mm;

[0059] the edge of a guide rib, preferably of each guide
rib, extends straight, parallel to the X-axis;

[0060] each guide rib is flat and extends parallel to a
second guide rib and in the plane of a third guide rib;

[0061] the spacing of two guide ribs of a pair of guide
ribs is substantially equal to the width of one, prefer-
ably of each pawl arm, and/or of one, preferably of each
spring arm, and/or of one, preferably of each stop arm,
the width being measured perpendicular to a plane
wherein said pawl arm(s) and/or said spring arm(s)
and/or said stop arm(s) extend;

[0062] the spacing of the two guide ribs of at least one
pair of guide ribs, preferably each pair of guide ribs, is
substantially equal to the width of a respective pawl
arm and/or of a spring arm and/or of a stop arm, so as
to guide the deformation and/or displacement, in a
plane parallel to the X-axis, of said pawl arm and/or
said spring arm and/or said stop arm, respectively;

[0063] preferably each pawl arm, and preferably each
spring arm, and preferably each stop arm is guided
between the guide ribs of one of said pairs of guide ribs;

[0064] at least one, preferably each, guide rib is con-
figured to guide the sliding, along the X-axis, of a
corresponding corner located on the piston rod;

[0065] the side of one said corner, preferably any cor-
ner, in sliding contact with a large side of the respective
guide rib, is delimited by a straight edge, preferably
parallel to the X-axis, the length of which along the
X-axis is preferably greater than 20%, 30%, 50%, 60%,
80%, 90%, preferably substantially 100% of the length
of the piston rod;

[0066] at least one, preferably at least two, preferably at
least three, preferably four said corners extend along a
row of teeth of the rack;

[0067] atleast one, preferably each, guide rib is made in
one piece with the case.

[0068] According to a fourth main aspect of the invention,
the dispenser has a deactivatable, preferably irreversibly,
preferably breakable, locking device, configured to prevent
the administration of a product contained in the reservoir,
and arranged inside the case.

[0069] The arrangement of the locking device inside the
case advantageously limits the risk of injury during its
deactivation, particularly when it is deactivated as a result of
a sudden break. It also limits the risk of unintentional
damage to the locking device.

[0070] In particular for the fourth main aspect of the
invention, a dispenser according to the invention may fur-
ther have one or more of the following optional and pre-
ferred features:
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[0071] the locking device is arranged in such a way that
before its deactivation, it immobilizes the piston (lock-
ing it in position);

[0072] before deactivation, the locking device is
attached on the piston, preferably on the piston rod, and
after deactivation, it is free relative to the piston,
preferably the piston rod, respectively;

[0073] the locking device is connected to the piston,
preferably to the piston rod, by a weakened zone,
preferably in the form of a weakened line, preferably
extending perpendicular to the X-axis, the weakened
zone resulting preferably from a local reduction of at
least one dimension of the cross-section of the locking
device in a plane parallel to the X-axis, preferably from
a reduction of the thickness or from the arrangement of
holes through the locking device;

[0074] the locking device is connected to the distal end
of the piston rod, i.e. the end of the piston rod on the
side of the outlet orifice;

[0075] before deactivating the locking device, the pis-
ton rod and the locking device constitute a one-piece
part;

[0076] the locking device is made in one piece with the

piston rod, and is preferably manufactured by injecting
a polymeric material, preferably plastic, into a mold;

[0077] the locking device is deactivatable by pressing
on a deactivation device, arranged, at least in part,
outside the case, preferably by simply pressing it with
one’s thumb;

[0078] the locking device is deactivatable by an action
suitable to administer a dose of product, preferably by
pressing a push-button along the X-axis;

[0079] the push-button is mechanically coupled to said
pawl, i.e. the displacement of the push-button, in par-
ticular to administer a dose, causes the displacement of
the pawl;

[0080] the locking device may be deactivated by a
force, preferably exerted on the pawl, preferably by
means of a push-button, of less than 10 N, SN, 3 N, 1
N. In one embodiment, the deactivation of the locking
device may thus be hardly perceptible by the operator;

[0081] alternatively, the force may be greater than 3 N,
greater than 5 N or even greater than 10 N, which is
particularly useful when the locking device is used to
confirm to the operator that the dispenser has never
been used;

[0082] the deactivation device is a push-button, prefer-
ably mechanically coupled to the pawl, preferably
movable along the X-axis, the locking device obstruct-
ing said movability before the deactivation thereof;

[0083] the locking device is in the shape of a tab,
preferably in the shape of two tabs;

[0084] the locking device extends substantially in a
plane perpendicular to the X-axis;

[0085] the locking device has two tabs, preferably only
two tabs, preferably substantially aligned, more pref-
erably aligned along an axis intersecting the X-axis;

[0086] the locking device is attached, preferably by
clipping, to the case;

[0087] the locking device extends at least partially
between two guide ribs of the piston, preferably of the
piston rod, preferably in contact with said guide ribs,
which thus contribute to keeping the locking device in
position;
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[0088] the locking device has a stop pin configured to
limit the displacement of the pawl along the X-axis, in
the forward direction, preferably in such a way that the
stroke of said pawl is equal to the length of one or more
teeth of the rack, preferably equal to the length of one
tooth.

[0089] According to a fifth main aspect of the invention,
a dispenser according to the invention has a check valve,
arranged to seal the outlet port and allow only an outlet of
product from the reservoir.

[0090] The check valve may thus open when the piston
advances in the barrel and close as soon as this advancement
stops. Advantageously, the check valve isolates the product
contained in the barrel from the outside, which stabilizes the
physical-chemical conditions inside the barrel, and limits in
particular the oxidation of the product. The check valve also
limits any evaporation of the product.

[0091] The check valve hinders, preferably prevents, an
inlet of air, and thus advantageously prevents any reverse
movement of the piston.

[0092] Finally, the check valve limits the free flow out of
the applicator tip, allowing the doses administered to be
controlled with precision.

[0093] Notably, for the fifth main aspect of the invention,
a dispenser according to the invention may further comprise
one or more of the following optional and preferred features:

[0094] the check valve has a flange, preferably annular,
sandwiched between the reservoir, preferably a distal
end of the reservoir, preferably a distal end of a cannula
of the reservoir opening into the barrel, and an appli-
cator tip rigidly integral with the reservoir, preferably
so that the flange establishes a seal between said distal
end and the applicator tip; the check valve may thus be
used to prevent any passage of product between the
applicator tip and the reservoir, and in particular
between the applicator tip and the cannula of the
reservoir on which the applicator tip is mounted;

[0095] a duct, preferably defined by the applicator tip,
extends from said check valve to the ejection orifice
through which product initially contained in the reser-
voir may be ejected from the dispenser;

[0096] the check valve is a drop recovery valve, i.e. the
closure of which creates a suction that returns the
product contained in said duct, i.e. downstream of the
check valve, to the side of the check valve opposite said
duct, i.e. upstream of the check valve;

[0097] the cap has a stud arranged to penetrate into said
duct in the closed position of the cap, preferably to
close, preferably in a sealed manner, said duct;

[0098] the stud is configured to abut against the check
valve, preferably in a sealed manner, in the closed
position of the cap.

[0099] According to a sixth main aspect of the invention,
a dispenser according to the invention has an indicator label
attached, by a proximal end, on the piston and has a free
distal end arranged against the outer surface of the barrel.
[0100] Advantageously, the displacement of the piston,
along the X-axis, in the forward direction, drives that of said
distal end of the indicator label along the X-axis in the
reverse direction opposite to the forward direction. The
displacement of the indicator label is in proportion to the
piston’s advancement, and thus to the number of doses
administered. The indicator label thus constitutes a simple
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and reliable means of indicating, for example, the number of
doses already administered or still to be administered.
[0101] Notably, for the sixth main aspect of the invention,
a dispenser according to the invention may further have one
or more of the following optional features:

[0102] the dispenser comprises a case wherein is housed
the barrel of the reservoir and wherein the distal end of
the indicator label is arranged between the barrel and
the case;

[0103] the case, preferably opaque, provides a window
through which a portion of the indicator label is visible
from the outside of the case;

[0104] the indicator label has indicators, the pitch
between two successive indicators along the X-axis
being constant and preferably equal to the dosing
stroke, i.e. the maximum distance that the pawl may
travel along the X-axis in the forward direction;

[0105] the window is sized in such a way that one or
two indicators, preferably only one indicator, is visible;

[0106] the indicators are numbers that increase or
decrease along the X-axis, the progression between two
adjacent numbers being one unit;

[0107] the indicators are arranged so that the number
appearing in the window is equal to the number of
doses already administered or to the number of doses
remaining to be administered;

[0108] the distal end of the indicator label is attached to
a distal end of the piston rod;

[0109] the indicator label rests on a straight portion of
a flange of a proximal opening of the barrel, an opening
through which the piston head is introduced into the
barrel;

[0110] the straight portion extends in a plane perpen-
dicular to the X-axis;

[0111] the indicator label rests on the edge of at least
one, preferably several, support ribs projecting from the
outer surface of the barrel and extending preferably in
a plane parallel to the X-axis;

[0112] the edge of said preferably substantially straight
support rib extends from said straight portion of the
flange of the barrel and preferably to the outer surface
of the barrel;

[0113] the length of the support ribs is preferably
greater than 0.3 times, preferably greater than 0.4 times
the length of the part of the indicator label which, in the
initial configuration of the dispenser, i.e. before the
administration of the first dose, extends along the
barrel, on the outside of the barrel.

[0114] In general, the invention may comprise one or more
of the following optional features:

[0115] the barrel contains a liquid or paste product,
preferably a veterinary product, more preferably a pest
control product;

[0116] the dispenser comprises an applicator tip with an
atraumatic distal end, preferably substantially ovoid, or
even spherical, or with beveled edges, intended to come
into contact with the skin of an animal to be treated;

[0117] the dispenser comprises a removable applicator
tip;
[0118] the cap is designed in such a way that the

dispenser is stable, i.e. it does not tip when resting
“head down”, i.e. exclusively resting on the cap in the
closed position, on a flat surface inclined by 10°,

Sep. 16, 2021

preferably 15°, preferably 20° with a horizontal plane,
regardless of the piston position;

[0119] the cap has a front surface dimensioned so that
the vertical axis passes through the barycenter of the
dispenser through said front surface when the dispenser
is placed upside down on an inclined plane of 5°,
preferably 10°, preferably 15°, preferably 20°, relative
to a horizontal plane;

[0120] the pawl is housed in the case and the dispenser
comprises a push-button projecting out of the case and
muffled so as to be movable along the X-axis relative
to the case, the push-button being mechanically
coupled with the pawl so that pressing said push-button
in the forward direction advances the pawl in the
forward direction;

[0121] the dispenser comprises only:
[0122] the case,
[0123] the reservoir,
[0124] the piston,
[0125] preferably an indicator label,
[0126] a slider, preferably in one piece, consisting of

the pawl and the spring, and preferably the stop
arms,
[0127] preferably an applicator tip and
[0128] preferably a push-button.
[0129] Obviously, the features described above, and in
particular the features of a dispenser according to any of the
main aspects of the invention, may be combined.
[0130] The invention further concerns a method for the
manufacture of a dispenser according to the fourth main
aspect of the invention, this method comprising the follow-
ing successive steps:

[0131] a) assembly of the various components of said
dispenser and filling of the barrel with a liquid product,
preferably a veterinary product;

[0132] D) deactivation of the locking device;

[0133] c¢) packaging of said dispenser in a package,
preferably a hermetic package.

[0134] Advantageously, a manufacturing method accord-
ing to the invention makes it possible to obtain a ready-to-
use packaged dispenser, without the need to deactivate the
locking device.

[0135] Preferably, in step b), the piston is advanced into
the barrel so as to fill, at least partially, preferably com-
pletely, the applicator tip with said liquid product. The
dispenser is thus “primed”, so that once the buyer has
removed the dispenser from its packaging, he may imme-
diately use it to administer a precise dose.

[0136] Preferably, the priming and deactivation of the
locking device is achieved by pressing the same push-button
mechanically coupled to the pawl of the dispenser.

[0137] Finally, the invention concerns a dispenser manu-
factured following a method according to the invention. In
particular, the invention concerns a dispenser according to
the invention packaged in a package, preferably hermetic,
and preferably comprising a locking device that has been
deactivated.

Definitions

[0138] “Liquid” means a product that is not solid or
gaseous. This term thus includes paste products.

[0139] A “longitudinal” plane is a plane parallel to the
X-axis.
[0140] A “radial” plane is a plane that includes the X-axis.
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[0141] A “transverse” plane is a plane perpendicular to the
X-axis.
[0142] To describe in detail, for the sake of clarity, a plane

parallel to the plane wherein the slider extends is called the
“horizontal plane”. The “median” horizontal plane is the
horizontal plane containing the X-axis.

[0143] A “vertical plane” is a plane perpendicular to a
horizontal plane. A vertical “longitudinal” plane is a vertical
plane parallel to the X-axis. The “median” vertical longitu-
dinal plane is the vertical longitudinal plane which includes
the X-axis.

[0144] “Distal” and “proximal” are used to describe rela-
tive positions of parts or portions of parts along the X-axis,
a “distal” part or portion of a part being closer to the end of
the dispenser on the side of the product applicator tip than
a “proximal” part or portion of a part.

[0145] As the product flows to the distal end of the
dispenser, “distal” and “proximal” positions may also be
qualified as “downstream” and “upstream”, respectively.
[0146] A “rib” is a thin, blade-shaped projection, prefer-
ably 2, 3, 5 or 10 times less than the length. Preferably, the
height of a rib is greater than its thickness, or even greater
than 2, 3, 5, even 10 times its thickness.

[0147] Unless otherwise specified, the verbs “include”,
“comprise” or “have” should be interpreted broadly, i.e. in
a non-exclusive manner.

BRIEF DESCRIPTIONS OF THE FIGURES

[0148] Other features and advantages of the invention will
further appear when reading the detailed description that
follows, and when examining the accompanying drawing
wherein:

[0149] FIG. 1 shows, in exploded view, a dispenser
according to a preferred embodiment of the invention;

[0150] FIG. 2 (FIGS. 2a-2k) shows the dispenser of FIG.
1 after assembly, FIGS. 2a, 24 and 2/ showing the dispenser
according to the median vertical sections E-E, median
horizontal sections B-B and cross sections F-F, respectively;

[0151] FIG. 3 shows, in perspective, different parts of the
dispenser of FIGS. 1 and 2,

[0152] FIGS. 3a and 35 showing the half-cases, FIG. 3¢
showing the slider, FIGS. 34 and 3e showing the one-piece
assembly comprising the piston rod and the tabs, FIGS. 3/
and 3g showing the applicator tip, FIG. 3% showing the
reservoir and FIGS. 3i and 3/ showing the two components
of the cap, before assembly;

[0153] FIG. 4 is a cross-sectional view of details of the
dispenser in FIGS. 1 and 2, with FIGS. 4q, 4b and 4c
illustrating the guidance of the piston rod, the check valve
and the teeth, respectively.

[0154] Identical references are used to designate similar or
identical devices. An index makes it possible to distinguish
these devices. However, the reference without an index is
used to designate, in a generic way, a set of similar or
identical devices.

[0155] The median vertical longitudinal plane separates
the space into two half-spaces. References may be marked
with a sign “a” or “b” depending on whether they refer to
parts or portions of parts that extend into the first or second

half-space, respectively.
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DETAILED DESCRIPTION

General Structure

[0156] The figures represent a preferred embodiment of a
dispenser 10 according to the invention. This dispenser
comprises a case 12, a reservoir 14, an applicator tip 16, a
removable cap 18, a piston 20 having a rack, and a button 22
comprising a pawl cooperating with the rack to advance,
irreversibly and by the action of an operator, the piston 20
in the reservoir 14, so as to push the product contained in the
reservoir towards the applicator tip 16.

[0157] The case 12 has two half-cases 12a and 124
attached to each other, for example by clipping, gluing or
welding. These two half-cases define a substantially tubular
inner volume, on the X-axis, wherein the reservoir 14 and
the piston 20 are housed.

[0158] The case 12 has lugs 13a and 135, preferably
arranged near the proximal end of the case 12, and prefer-
ably made in one piece with the half cases 124 and 125,
respectively. The lugs 13a and 135 are shaped to serve as an
abutment surface for the index and middle fingers of the
operator’s hand, respectively, to hold the case 12 when the
operator presses the button 22 with his thumb.

[0159] The reservoir 14 has a barrel 24 and a cannula 26.
The barrel 24, on the X-axis, has a constant cross-section,
preferably circular. The lumen 28 of the cannula 26 opens
into the bottom of the barrel 24 and, at the opposite distal
end 29, through an outlet orifice 32 (FIG. 34).

[0160] The piston 20 comprises a piston head 34 config-
ured to slide in the barrel 24, along the X-axis, maintaining
a sealed contact between the inner surface 36 of the barrel
and the piston head 34 (FIG. 24d).

[0161] The piston 20 further comprises a piston rod 38, a
distal end 40 of which is attached to the piston head 34, and
a proximal end 42 of which, opposite the distal end 40, is
free.

[0162] The button 22 comprises a slider 44 movable in
translation along the X-axis and cooperating with a rack, in
this case a set of teeth 46 arranged on the piston rod 38, so
that the piston rod 38 only follows the movement of the
slider 44 when the latter displaces towards the cannula 26
(forward direction A). The button also comprises a push-
button 48 coupled with the slider 44 and operable, from the
outside of the case 12, by an operator.

Slider

[0163] The slider 44 (FIG. 3¢) extends in the horizontal
median plane. It comprises, at the distal end thereof, a
substantially transverse base 50, i.e. extending in a plane
perpendicular to the X-axis.

[0164] The slider comprises a spring 51, in the form of two
spring arms 52a¢ and 526 which, acting as leaf springs,
extend from the base 50 towards the distal end of the
dispenser in the median horizontal plane. Each spring arm
52a and 525 diverges progressively away from the X-axis to
an abutment end 544 and 545, respectively abutting against
the shoulders 56a and 565 defined by the case 12 (FIG. 24d).
The abutment of the abutment ends S4a and 545 on the
shoulders 56a and 565 advantageously prevents the rotation
of the slider 44 about a vertical axis perpendicular to the
horizontal median plane.
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[0165] The spring arms taper progressively as one
approaches the abutment ends, at least over part of the length
thereof.

[0166] The shape of the spring arms is adapted to allow
their deformation, in the horizontal median plane, when a
force is exerted by means of the push-button 48 on the base
50, along the X-axis and towards the distal end of the
dispenser. As a result of this deformation, the curvature of
the spring arms increases. When this force disappears, the
elasticity of the spring arms allows them to return to their
original shape.

[0167] The slider 44 further comprises two pawl arms 58a
and 585 extending, substantially along the X-axis, between
the spring arms 52a and 526b.

[0168] The spring arms and pawl arms extend in substan-
tially the same plane. The pawl arms are spaced apart from
each other so that the piston rod 38 may be accommodated
between said pawl arms.

[0169] More precisely, each pawl arm 58a-585 (FIG. 3¢)
comprises:

[0170] a longitudinal portion 60a-605 which, from the
base 50, extends along the X-axis towards the distal end
of the dispenser, beyond the abutment ends of the
spring arms, and

[0171] a clamp portion 62a-62h, which extends the
longitudinal portion 60a-605 and comes into contact
with the piston rod.

[0172] The two pawl arms and the base 50 thus have the
general shape of a clamp, similar to a tweezer, that elasti-
cally clamps the piston rod 38. The clamping action results
in the application, by the clamp portions, of two opposite
forces, oriented towards the horizontal median plane.
[0173] In the clamping region, the piston rod 38 has a rack
formed on two opposite sides of the piston rod by rows of
teeth 64a and 645 (FIG. 3d). The rows of teeth 64a and 645
cooperate with the clamp portions 62a and 625, respectively,
to ensure an irreversible advancement of the piston. For this
purpose, each tooth 46 comprises a substantially transverse
and substantially rectangular locking side 66, an inclined
side 68 which, from the locking side, approaches the X-axis
as one approaches the distal end of the dispenser, and two
lateral vertical sides 69 (FIG. 4¢). The locking side 66 of a
tooth in a row of teeth 64a or 645 is shaped so as to block
the advancement of the clamp portion 62a or 625, respec-
tively, in the forward direction A. Conversely, the inclined
side 68 of any tooth in a row of teeth 64a or 645 is shaped
to allow sliding contact by the clamp portion 62a or 625,
respectively, towards the proximal end of the dispenser.
[0174] Preferably, all the teeth 46 of a row of teeth are
identical, preferably, all the teeth of both rows of teeth are
identical. Preferably, the height h,¢ of a tooth 46 is greater
than 0.1 mm, preferably greater than 0.2 mm, preferably
greater than 0.5 mm, even greater than 1 mm, and/or less
than 5 mm, preferably less than 3 mm. Preferably, the length
L, of a tooth 46 is greater than 1 mm, preferably greater
than 2 mmn and/or less than 6 mm, preferably less than 5
mm, respectively.

[0175] More preferably, the width 1,4 of a tooth 46 is
greater than 1 mm and/or less than 8 mm. Preferably, it is
substantially identical to the width 1, of the clamp portion
with which the tooth 46 cooperates.

[0176] The number of teeth is not limited. Preferably, the
number of teeth in a row of teeth is greater than 10, greater
than 15 and/or less than 30, less than 25, or less than 20.
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[0177] The slider 44 further comprises stop arms 70a and
705 to limit the forward stroke of the slider along the X-axis.
Preferably, the stop arms 70a and 705 are attached to pawl
arms 58a and 585, respectively. More preferably, they
extend substantially transversely. In one embodiment, the
two ends of each stop arm are connected to a same pawl arm,
one of said ends being connected by means of a stiffening
arm 72a-72b.

[0178] Preferably, the stop arms and stiffening arms
extend in the same plane as the pawl arms and, more
preferably, in the same plane as the spring arms. More
preferably, the widths, measured perpendicular to the gen-
eral plane of the slider 44, of the base 50 and/or the spring
arms 52a-52b and/or the pawl arms 58a-585 and/or the stop
arms 70a-705 and/or the stiffening arms 72a-72b are iden-
tical.

[0179] The dispenser comprises means to guide the for-
ward movements, i.e. in the forward direction A, and reverse
movements, in the opposite direction, i.e. the “reverse
direction” R, of the slider 44. Preferably, these guidance
means are shaped in such a way that only one translation
along the X-axis is allowed.

[0180] For this purpose, the dispenser has two pairs 74a
and 74b of guide ribs 76a, and 76a,, and 765, and 76b,,
respectively. Preferably, the pairs of guide ribs 74a and 745
are made in one piece with the case 12 and, preferably with
the half-cases 12a and 125, respectively. The distance d-,,
or d.,, between the guide ribs 76a, and 76a, or 765, and
76b,, respectively, corresponds substantially to the width of
the stop arms and/or the stiffening arms and/or the pawl arms
and/or the spring arms, being slightly greater than this width
so as to allow a guided sliding of the slider between said
guide ribs. Preferably, the thickness of the different parts of
the slider 44 that may penetrate between the guide ribs of a
pair of guide ribs during the back and forth movement of the
slider 44 is constant, thus improving the quality of the
guidance.

[0181] Preferably, the base 50 abuts against the bottom of
the push-button 48. More preferably, the slider 44 is attached
on the bottom of the push-button 48, for example by
inserting a tenon 78 of the push-button into a corresponding
seat on the base 50 of the slider 44.

[0182] In a preferred embodiment, the push-button 48 is
made of a rigid material. It preferably has a peripheral flange
80 which, in cooperation with an annular flange 82 of the
case 12, limits the reverse movement of the push-button 48.
[0183] More preferably, the push-button 48 is hollow,
which advantageously limits the axial footprint of the dis-
penser, the pawl arms 58a and 5856 and the spring arms 52a
and 5254 being able to extend substantially to the bottom of
the push-button 48.

[0184] As described above, the slider 44 allows a forward
movement to be transmitted to the piston rod 38 by the
cooperation of the clamp portions 62a and 626 with the teeth
of the rows of teeth 64a and 645 respectively.

[0185] The maximum reverse position of the piston 20
preferably corresponds to the initial configuration of the
dispenser before its first use (FIG. 2). In the initial configu-
ration, the rows of teeth 64a and 645 face the pawl arms 58a
and 585, respectively, and preferably the piston head 34
seals the proximal opening 86 of the barrel 24.

[0186] More preferably, the length L5, of the pawl arms is
substantially equal to the length of the piston rod L. In the
maximum reverse position of the piston 20, as shown in FI1G.
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2d, the piston rod 38 may be advantageously accommodated
between the two pawl arms 58a and 585, the proximal end
42 of the piston rod 38 being in the immediate vicinity of the
base 50. This improves the compactness of the dispenser.
[0187] In a preferred embodiment, the rows of teeth 64a
and 645 extend over the entire length of the piston rod. The
forward stroke of the piston 20 may thus be advantageously
maximized, since it may reach the full length I;; of the
piston rod.

[0188] The forward movement of the piston rod is guided
by the guide ribs 764, 76a,, 765, and 765, so that the piston
rod may only move along the X-axis, excluding any rotation.
For this purpose, as shown in FIG. 4a, first and second pairs
90a and 904 of corners 92a, and 92a,, and 925, and 92b,,
respectively, are provided along the piston rod 38. The
corners of the first and second pairs 90a and 905 extend
along and on each side of the first and second rows of teeth,
respectively.

[0189] Each corner 92 defines a vertical side 94 and a
horizontal side 96 which are in sliding contact with a large
side, in this case an inner side 98, and an edge 100,
respectively, of a corresponding guide rib 76, as shown in
FIG. 4a.

[0190] More precisely, the edges of the guide ribs 764, and
76a,, respectively, are coplanar and abut against the copla-
nar horizontal sides of the corners 92a, and 92a,, respec-
tively.

[0191] Similarly, the edges of the guide ribs 765, and
76b,, respectively, are coplanar and abut against the copla-
nar horizontal sides of the corners 925, and 9254, respec-
tively.

[0192] The inner sides of the guide ribs 76a, and 76a,,
respectively, abut against the vertical sides of the corners
925, and 92b,, respectively. The inner sides of the guide ribs
76b, and 76b,, respectively, abut against the vertical sides of
the corners 925, and 92b,, respectively.

[0193] The vertical sides of the corners 90a, and 9054, are
coplanar, as are the vertical sides of the corners 90a, and
905,.

[0194] To improve the quality of the guidance, each guide
rib 76 preferably has an edge 100 that extends parallel to the
X-axis. The length of the edge 100 is preferably more than
5 mm, preferably more than 10 mm.

[0195] The height h,, of a guide rib, measured from the
case to the edge 100, is preferably the same, whichever the
guide rib considered.

[0196] This arrangement effectively limits any rotation of
the piston od around the X-axis.

[0197] This reduces manufacturing costs. This also
improves the compactness of the dispenser.

[0198] The presence of the four guide ribs, cooperating
with four respective corners of the piston rod 38, ensures
precise and reliable guidance of the piston rod 38.

[0199] Preferably, the thickness e, of a guide rib is greater
than 0.3 mm and/or less than 2 mm. Preferably, the thickness
e, 1s substantially equal to the width 1, of the horizontal
side 96 of the corner 94 with which the guide rib 76
cooperates. In a preferred embodiment, the width 154 of a
horizontal side 96 is greater than 0.3 mm and/or less than 2
mm.

[0200] In a preferred embodiment, the width 1, of the
vertical side 94 of a corner is less than 2 mm, preferably less
than 1 mm. Preferably, the width 1,, of the vertical side of
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a corner 92 is less than the height h, 4 of the teeth of the row
of teeth along which said corner extends.

[0201] More preferably, the four corners are substantially
identical and/or the four guide ribs are substantially identi-
cal.

[0202] Preferably, in any cross section, as shown in FIG.
4a, the cross-section of the piston rod has two axes of
symmetry Y and Z. Preferably, it has the general shape of a
cross when it intersects a tooth.

[0203] Preferably, the vertical side 94 of a corner does not
extend in the plane of a lateral side 69 of a tooth. In a
preferred embodiment, a flange 102, preferably substantially
horizontal, connects the vertical side 94 of a corner to the
lateral side 69 of the teeth of the row of teeth that extends
along said corner. The edge 99 delimiting the vertical side
94, on the side opposite the junction line between the
vertical side 94 and the horizontal side 96 of a corner, is
preferably straight and extends preferably parallel to the
X-axis. The reliability of the guidance is thus improved.
[0204] The distal end 40 of the piston rod 38 defines a
transverse plate 104, which abuts against the piston head 34.
Advantageously, this abutment prevents any rotation of the
piston head around an axis different from the X-axis. Pref-
erably, the plate 104 is extended by one or more fins 105
which penetrate into the piston head, thus avoiding any
rotation of the piston head around the X-axis. The fins 105
preferably extend in longitudinal, preferably radial, planes.
[0205] Reciprocally, the plate 104 allows the piston rod 38
to benefit from the guidance of the piston head 34 provided
by the barrel 24.

Locking Device

[0206] The dispenser comprises a locking device, in the
form of two tabs 1064 and 1065 (FIG. 3e). The tabs extend
in a transverse plane.

[0207] Preferably, the tabs are inside the case, and are not
accessible by the operator. The safety is thus improved.
[0208] The tabs are aligned along a transverse tab axis
A, o6, Which intersects the X-axis.

[0209] The tabs 106a and 1065 are attached to the plate
104 by radially inner ends 112a and 1125, respectively. The
junction zone between an inner end 112 and the plate 104 is
a weakened zone, which is breakable when the piston rod 38
is pressed in the forward direction, in particular, when the
operator presses the push-button, for example with his
thumb.

[0210] The weakened zone is in the form of a weakened
line, preferably perpendicular to the X-axis, for example
extending substantially vertically. The weakened line may
result from a local reduction of thickness or the presence of
through holes.

[0211] Each tab 106a and 1065 comprises a radially outer
end 108a and 1085, respectively, attached to the case 12,
preferably to the half-cases 12¢ and 124, respectively.
Preferably, each radially outer end 1084 and 1085 is attached
by insertion into a corresponding seat arranged on the case,
in particular between the rib pairs 76a,-76a, and 765,-76b,,
respectively. Preferably, the attachment is obtained by snap-
fitting.

[0212] Inapreferred embodiment, the tabs 1064 and 1065
extend at least partially between the guide ribs of the pairs
74a and 74b, respectively. Preferably, the width 1,4 of the
tabs 1064 and 1065 (outside their end parts; see FIG. 3e), is
substantially equal to the distance between the two guide
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ribs between which they extend. Advantageously, the guide
ribs thus contribute to keeping the tabs in position, which is
particularly useful after breaking the junction zone.

[0213] Preferably, the tabs 106a and 1065 are used as
stops for the stop arms 70a and 705, respectively, to limit the
advancement of the slider 44.

[0214] For this purpose, preferably the tabs 1064 and 1065
each have, preferably near the radially outer ends thereof, a
stop pin 110a and 1105, respectively.

[0215] Each time the push-button is pressed to administer
a dose, the slider 44 advances from its rest position wherein
the peripheral edge 80 of the push-button abuts against the
case to the maximum advanced position wherein the stop
arms 70 abut against the stop pins. The slider drives the
piston. The height h,, of the stop pins thus determines the
dosing stroke, i.e. the advancement of the piston 20 each
time the push-button is pressed.

[0216] Preferably, the heighth,,, is determined so that the
dosing stroke is equal to the length [, of a tooth. Each time
the push-button is pressed, the piston advances thus along
the X-axis by a distance L.

[0217] Preferably, the piston rod 38 (which comprises the
plate 104) and the tabs 106 constitute a one-piece part, for
example, manufactured by injecting plastic into a mold.
[0218] Advantageously, the height of the stop pins 110
may then determine a dosing stroke necessarily equal to the
length of one or several teeth L,,, which optimizes the
dosing precision.

[0219] This feature is particularly advantageous for
changing the volume of each dose administered by the
dispenser. It is enough to change the one-piece part by
replacing it with another similar part, to have, for example,
a longer tooth length and lower stop pins for an increased
dosing stroke.

[0220] Since the stop pins are initially attached to the
piston having the rack, the operator is not likely to use a rack
and stop pins that do not match. The assembly of the
dispenser is thus easier and more certain.

Piston

[0221] The distal end 40 of the piston rod 34 has an
attaching tenon 113 with an X-axis inserted and attached in
a corresponding seat of the piston head 34, substantially in
the center of the piston head.

[0222] The piston head 34, on the X-axis, has a seal holder
114 generally disc-shaped, and a seal 116 preferably housed
in a circumferential groove of the seal holder 114 so as to
ensure a seal between the inner surface 36 of the barrel and
the piston head 34 (FIG. 2d).

[0223] In a preferred embodiment, the seal holder 114
comprises stiffening ribs 118, preferably substantially radial,
which advantageously limits the weight of the seal holder
and the amount of material used to make it.

[0224] The front side 120 of the seal holder 114 is pref-
erably of a shape complementary to the bottom 122 of the
barrel 24 wherein the cannula lumen 28 opens. Preferably,
the length of the piston rod 38 is enough for the front side
of the seal holder 114 to reach the bottom 122 of the barrel
24. The length of the forward stroke of the piston head in the
barrel 24 is preferably substantially identical to the length of
the piston rod 38. Advantageously, the barrel 24 may thus be
completely emptied, which limits product losses.

[0225] Preferably, the length of the piston rod is deter-
mined so that, in this extreme position of the piston 20,
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corresponding to a “final configuration”, the clamp portions
62 of the slider 44 are upstream of the locking sides 66 of
the “last” teeth 46, i.e. those located at the proximal end 42
of the piston rod 38. The compactness of the dispenser is
thus optimal.

Barrel

[0226] The barrel 24, on the X-axis, has a constant cross-
section along the X-axis, preferably circular. Its proximal
opening 86 is bordered by a flange 123, which extends in a
substantially transverse plane and is generally annular in
shape. The flange 123, however, has a straight portion, in the
form of a flat spot 124, which is substantially horizontal.
Three longitudinal support ribs 134 are made in one piece
with the barrel. Their straight edge 135 extends from the
outer surface 132 of the barrel to the flat spot 124.

Indicator Label

[0227] An indicator label 126 is attached by a proximal
end 128 on the piston 20. For example, in the embodiment
shown, the proximal end 128 comprises an orifice through
which the attaching tenon 113 passes, so that said proximal
end 128 is sandwiched between the plate 104 and the seal
holder 114. The distal end 130 of the indicator label is free.
The indicator label 126 extends, substantially along the
X-axis, preferably substantially flat, between the case 12 and
the outer surface 132 of the barrel 24, resting on the flat spot
124 and on the support ribs 134.

[0228] On its outer side, the indicator label has indicators
137, for example numbers and/or colors, preferably an
ordered sequence of numbers that increase or decrease as
one approaches the distal end 130 of the indicator label 126.
A window 138, located in the case 12, is configured so that
the operator may see at least one indicator 137, preferably
only one indicator 137 through the window 138.

[0229] The pitch, i.e. the distance along the X-axis
between two successive indicators 137, is substantially
equal to the dosing stroke. Advantageously, the indicator
137 visible through the window 138 thus changes each time
a dose is administered. Looking through the window 138
thus makes it possible, for example, to read a number
corresponding to the number of doses already administered
or the number of doses that may still be administered.
[0230] Attaching the proximal end 128 of the indicator
label to the piston allows this end to be pulled toward the
inside of the barrel as the piston advances in said barrel. The
indicator label is flexible enough to bend 180° to bypass the
flange 123 of the barrel in a reversible way. It may notably
be made of paper and/or plastic.

[0231] The support ribs 134 facilitate the displacement of
the indicator label 126 and its rotation around the flat spot
124. The flat spot 124 also allows, advantageously, to give
a flat shape to the indicator label in the area of the window
138.

Applicator Tip

[0232] The applicator tip 16 is intended to facilitate the
application of the product on the skin of an animal.

[0233] Preferably, the applicator tip (FIGS. 3f'and 3g) is
thus atraumatic, and in particular does not have a pointed
shape. Preferably, the distal end of the applicator tip has a
width 1, , measured in a transverse plane, greater than 1 mm,
greater than 2 mm, or greater than 3 mm. The distal end 146
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of the applicator tip preferably has a protuberance 160 with
no sharp angles, preferably substantially spherical, which
limits the risk of injury while administering the product. The
curvature radius of the protuberance is preferably greater
than 1 mm, 2 mm or 3 mm.

[0234] The applicator tip 16 shown has an annular base
140 extended axially, on the proximal side, by a nipple 142.
[0235] The applicator tip may be attached to the case 12 by
any means, for example by clipping the annular base 140
onto the case. In one embodiment, the applicator tip 16 is
detachably mounted on the case. Advantageously, it may
thus be replaced by a tip which is better adapted to the
product to be applied or to the animal to which the product
is to be applied.

[0236] A tip lumen 144 passes, along the X-axis, through
the length of the annular base and the nipple 142 and opens
axially outwards through an ejection orifice 145 at the distal
end 146 of the nipple 142. The cannula 26 is housed in the
tip lumen 144 until it reaches substantially the distal end 146
of the nipple.

[0237] A check valve 148 (FIG. 4b) is however sand-
wiched between the distal end 29 of the cannula 26 and the
distal end 146 of the nipple (FIG. 45). The outlet orifice 32
of the cannula is thus axially slightly displaced upstream
relative to the ejection orifice 145. The duct 147 extending
between the outlet orifice 32 and the ejection orifice 145 is
preferably less than 1 mm long.

[0238] The check valve seals the outlet orifice 32 of the
cannula. It is configured to open under the effect of an
overpressure in the barrel (arrows in FIG. 456), which allows
the product initially contained in the barrel to be ejected, and
to remain closed in the absence of such an overpressure,
which guarantees optimal conditions of hygiene.

[0239] The check valve, for example made of a polymeric
material, for example rubber, may in particular be a flexible
slit membrane, with a dome shape. As shown in FIG. 45, the
check valve has a flange 149 sandwiched and compressed
between the nipple 142 and the cannula 26. Advantageously,
the edge 149, preferably annular, ensures a seal between the
nipple and the cannula, preventing any leakage of product
between the cannula and the nipple.

[0240] To ensure a predetermined angular positioning,
around the X-axis, the applicator tip 16 and the barrel on the
case 12, the inner surface of the nipple, defining the lumen
144, comprises one or more longitudinal grooves 169 (FIG.
3/) wherein are housed one or more error-proofing ribs 170,
arranged on the outer surface of the cannula of the barrel.
[0241] The same error-proofing ribs 170 are also housed in
notches 172 having a corresponding shape in the case.

Cap

[0242] The cap 18 (FIGS. 3i and 3j) preferably has an
inner skirt 150, internally threaded so as to be screwed onto
a nipple thread 152, and an outer skirt 154, the inner and
outer skirts being connected to each other by a transverse
camber 156, in the form of a disc.

[0243] Preferably, the cap 18 consists of two parts attached
to each other, namely the outer skirt 154 on one side and a
part consisting of the inner skirt 150 and of the transverse
camber 156, these parts being preferably welded to each
other at the periphery of the camber 156.

[0244] The length of the inner skirt 150 is determined so
that, in the closed position of the cap, corresponding to a
maximum screwing of the cap onto the nipple thread 152,
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the transverse camber 156 seals the ejection orifice 145 of
the nipple. Preferably, the transverse camber comprises a
stud 158 configured to seal the check valve 48 in the closed
position of the cap. Preferably, the stud 158 penetrates into
the duct 147 (FIG. 4b), preferably so as to close in a sealed
manner the ejection opening 145, more preferably by abut-
ting against the check valve to prevent it from opening. This
improves conditions of hygiene, as no drops of the product
may escape from the dispenser with the cap 18 in the closed
position.

[0245] The sealed closure of the ejection orifice 145 by the
cap in the closed position also advantageously prevents the
piston 20 from moving in the reverse direction R.

[0246] The front surface of the cap 159 is preferably flat.
It preferably has a surface area greater than 3 cm?, 5 cm?, 8
cm?, allowing the dispenser to be stood upside down.
Preferably, the dimensions of the front surface 159 are
adapted so that the vertical axis passes through the bary-
center of the dispenser through said front surface when the
dispenser is stood upside down on a plane inclined by 5°,
preferably 10°, preferably 15°, preferably 20°, with respect
to a horizontal plane. Stood upside down, i.e. with said front
surface 159 in contact with said inclined plane, the valve is
thus stable. It is thus advantageously easy to store.

[0247] The outer skirt 154 preferably has locking means to
lock the cap 18 onto the case 12 or onto the applicator tip 16.
Preferably, these locking means are activated by simply
screwing the cap onto the nipple thread 152. Preferably,
these locking means may not be unlocked solely by
unscrewing the cap. Preferably, they require deformation of
the outer skirt 154, preferably by pressing on the unlocking
regions 162, preferably arranged in relief on the outer skirt
154. The locking means may, for example, consist of well-
known clipping means.

[0248] Screwing the cap onto the nipple thread 152 brings
the outer skirt 154 into an angular position around the
predefined X-axis, arranged so that the locking means may
be activated at the end of screwing and deactivated by
pressing on the unlocking regions 162 in the screwed-on
position.

[0249] To ensure an adequate angular positioning of the
unlocking regions 162 in the screwed-on position of the cap,
the transverse camber 156 preferably has an error-proofing
device 164, in particular in the form of a flat surface that is
precisely positioned along a corresponding straight edge 166
of the distal flange 168 of the outer skirt 154.

[0250] The unlocking means are an advantageous way of
limiting the use of the dispenser by children.

Assembly

[0251] The assembly of a dispenser according to the
invention is particularly simple.

[0252] The operator mounts the piston head on the piston
rod, sandwiching the proximal end 128 of the indicator label
126. The tabs 106 are still attached to the piston rod.
[0253] He inserts the tenon of the push-button 78 into the
corresponding slot of the slider 44.

[0254] The operator then moves the clamp portions 62a
and 625 apart, then inserts the proximal end of the piston rod
38 between these clamp portions, until the clamp portions
may elastically abut against the first teeth of the two rows of
teeth and the plate 104. He then releases the clamp portions
for this purpose.
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[0255] After inserting the piston head into the opening of
the barrel 24, he inserts the assembly formed of the push-
button, the slider, the piston and the barrel between the two
half-cases 12a and 125.

[0256] The radially outer ends 1084 and 1085 of the tabs
106a and 1065, respectively, are inserted, preferably snap-
fitted, into the corresponding seats arranged in the half-cases
12a and 125, respectively.

[0257] The presence of the tamper-proof tabs 106a and
1065 speeds up assembly considerably, facilitating and
guaranteeing the correct positioning of the stop pins, but also
of the piston rod between the ribs.

[0258] The operator then attaches the half-cases 12a and
125 to each other.

[0259] He then attaches the applicator tip 16 to the case 12
by inserting the cannula into the tip lumen 144 and sand-
wiching the check valve 148 between the distal end 150 of
the cannula and the distal end 146 of the nipple 142.

[0260] The error-proofing ribs 170 on the outer surface of
the cannula of the barrel, the longitudinal grooves 169 inside
the nipple and the notches 172 on the case ensure the correct
angular positioning of the applicator tip 16 and the barrel in
relation to the case 12.

[0261] In addition, to manufacture the cap, the outer skirt
154 is welded to the transverse camber 156, the angular
position around the X-axis being predetermined by the
cooperation of the error-proofing device 164 of the trans-
verse camber 156 and the straight edge 166 of the distal
flange 168 of the outer skirt 154. It is sufficient to screw on
the cap to close the ejection orifice and activate the safety
lock.

[0262] The barrel may be filled with the product to be
dosed using any known means, for example before intro-
ducing the piston head into the barrel.

[0263] In a preferred embodiment, the tabs 1064 and 1065
are only used to facilitate assembly, as described above.
They are thus preferably deactivated before the dispenser is
sold.

[0264] Preferably, the dispenser is manufactured accord-
ing to steps a) to c¢) described above.

[0265] Instep a), the different components of the dispenser
are assembled, preferably as described above. The barrel is
filled, at least partially, with a liquid product, preferably a
veterinary product. The techniques for this purpose are
known. In particular, the barrel may be filled through the
proximal opening 86 thereof, before the piston is inserted, or
through the cannula 26, before or after the piston is inserted.
[0266] In step b), the push-button 48 is pressed along the
X axis, preferably once. This pressure causes the breakage
of'the junction areas of the tabs 1064 and 1065 with the plate
104, and then the displacement of the button 22 and the
piston 20 in the forward direction. The advancement of the
piston 20 pushes product into the cannula 26.

[0267] Preferably, the cannula lumen 28 is not completely
filled with product in step a), and the filling of the barrel in
step a) is performed in such a way that the advancement of
the piston in step b) fills, at least partially, preferably
completely, the empty volume of this lumen.

[0268] The complete filling of the cannula lumen 28
allows the dispenser to be operational, i.e. to administer a
dose of product, as soon as the push-button is pressed again.
Priming also ensures that the first dose administered will
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have the same volume as the following ones, which is
particularly beneficial for products with a therapeutic or
prophylactic effect.

[0269] More preferably, the remaining empty volume in
the cannula lumen 28 at the end of step a) is equal to the
volume of product pushed into said cannula in step b).
Advantageously, no product is thus wasted in step b).
[0270] In step c), the dispenser is packaged in packaging
suitable for its sale. It may be placed in individual packag-
ing, for example a box, preferably covered with a packaging
film, or a blister pack. It may be placed in a collective
packaging, for example placed in a box with other dispens-
ers.

[0271] The packaging is preferably hermetic so that the
user may be sure that the dispenser purchased is new.

Use

[0272] The use of the dispenser is directly deduced from
the preceding description. The valve is initially in the
position shown in FIG. 2.

[0273] The operator presses on the locking regions 162 in
order to compress the outer skirt 154 and unlock the locking
means. He may then unscrew the cap. Unscrewing the cap
releases the stud 158 from the ejection orifice.

[0274] The operator then applies the protuberance 160 of
the nipple 142 onto the animal’s skin. The rounded shape of
this protuberance limits the risk of injury. In the same way
as in operating a syringe, he then presses the push-button 48,
holding the dispenser with his index and middle finger
arranged behind the lugs 13a¢ and 135 on the distal side, in
the manner of a syringe.

[0275] The displacement of the push-button 48 along the
X-axis is convenient because it allows the product to be
administered with only one hand. This feature is particularly
advantageous when the product is to be applied on the skin
of a nervous animal.

[0276] If the deactivation has not already been carried out
at the factory, the tabs 106 are still attached to the plate 104
when the dispenser is first used. The advancement of the
push-button is thus hindered by the junction zones between
the plate 104 and the tabs 106. The operator must thus press
the push-button 48 relatively forcefully in order to break
these junction zones. The push-button thus constitutes a
device for deactivating the tabs.

[0277] After the first press of the push-button 48, the tabs
are thus broken from the plate 104 and irreversibly deacti-
vated. They no longer hinder the displacement of the piston
head in the barrel as a result of successive presses of the
push-button 48.

[0278] The breakage of the junction zones of the tabs may
advantageously be carried out in the same movement as the
first administration of a dose. The use of the dispenser is thus
more efficient and more convenient.

[0279] After deactivating the tabs, the push-button 48 may
advance in the forward direction A, driving with it the base
50 of the slider 44. The abutment of the spring arms 52 on
the shoulders 56 opposes this advancement. However, the
spring arms 52 have a flexibility that allows them to bend
elastically towards the X-axis, thus allowing the base 50 to
advance.

[0280] The clamp portions are also in contact with the
plate 104. The advancement of the base 50 therefore leads to
the advancement of the piston head into the barrel. The
overpressure resulting from this advancement leads to the
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opening of the check valve 148. The product may therefore
be ejected from the dispenser through the ejection orifice.
[0281] The piston head continues to advance until the stop
arms 70a and 705 come into contact with the stop pins 110a
and 11054, respectively.

[0282] The operator then releases the pressure on the
push-button 48. Due to the elasticity of the spring arms 52a
and 525, the slider 44, and thus the push-button 48, move
back in the reverse direction R to their initial position, i.e.
until the peripheral edge 80 of the push-button 48 comes into
contact with the annular edge 82 of the case.

[0283] During this reverse movement, the clamp portions
624 and 625 slide on the inclined sides 68a and 686 of the
most distal teeth of the two rows of teeth, said “first teeth”.
The elasticity of the pawl arms 58a and 584 allows the
clamp portions 62a and 625 to spread apart from the X-axis,
sliding on the inclined sides 68a and 685 of the first teeth.
This sliding does not allow the recoil action produced by the
spring arms 52a and 525 to be opposed. This sliding also
does not allow the piston to move backwards, which is held
in position by the friction of the seal 116 on the inner surface
of the barrel, but also, advantageously, by the closing of the
check valve 148, which prevents the entry of air into the
barrel, and thus the retreat of the piston, the product inside
the barrel being substantially incompressible.

[0284] Substantially at the moment when the peripheral
flange 80 of the push-button abuts against the annular flange
82 of the case 12, or slightly before, the clamp portions 62a
and 6256 exceed the proximal limit of the inclined sides 68a
and 686 of the first teeth on which they slide, and, under the
effect of the elasticity of the pawl arms, return towards the
X-axis, positioning themselves in front of the locking sides
664 and 665 of the first teeth.

[0285] As the push-button moves back and forth, the guide
ribs 76 advantageously ensure efficient guidance of the
slider 44, but also of the piston rod 38.

[0286] The dispenser is thus in a suitable position for
administering a second dose.

[0287] Ifthe operator does not need to administer a second
dose immediately, he screws the cap 18 back onto the nipple
thread. At the end of screwing, the locking means are
automatically activated, which prevents children from open-
ing it.

[0288] In addition, the stud 158 located at the bottom of
the cap penetrates into the nozzle lumen 144, compressing,
in a sealed manner, the check valve and/or closing, in a
sealed manner, the ejection orifice. This means that no
product may escape into the cap, for example due to
agitation of the dispenser, thus ensuring cleanliness.
[0289] Moreover, the penetration of the stud prevents the
product from emerging from the ejection orifice during the
next use, thus preventing any unintentional contact of the
product with the operator’s skin.

[0290] The second dose is administered in the same way
as the administration of the first dose. However, the
advancement occurs by pressure on the pawl arms on the
locking side of the first teeth, and no longer on the plate 104.
[0291] Each time a dose is administered, the piston
advances a distance equal to the length of a tooth, in the
example shown.

[0292] The following doses are administered as in the
administration of the second dose, by pushing the pawl arms
on the locking sides of the successive teeth.
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[0293] The back-and-forth movements of the push-button
along the X-axis thus allow the administration of a plurality
of doses, all identical, in a simple and fast way.

[0294] During the last dosing stroke, the piston head is
positioned against the bottom of the barrel 122, thus ensur-
ing a complete emptying of the barrel. The clamp portions
62 are then in contact with the locking sides of the most
proximal , or “last teeth” of the two rows of teeth.

[0295]

[0296] Initially, the operator may see a number, for
example “18”, through the window 138, indicating the
number of doses remaining to be administered. Advancing
the piston head into the barrel drives the indicator label 126
towards the inside of the barrel and changes the region of the
indicator label visible through the window 138. The visible
number preferably decreases by one unit with each admin-
istration of a dose. This allows the operator to easily evaluate
the barrel filling level, but also to snake sure that the
treatment is correctly followed.

[0297] In one embodiment, at the first dosing stroke,
during which the tabs are separated from the plate 104, the
liquid expelled from the barrel fills the cannula lumen 28,
initially at least partially empty. No product is thus ejected
from the dispenser.

[0298] Advantageously, the operator may thus dissociate
the operation by which he detaches the tabs and the follow-
ing operations by which he administers the product.

[0299] In this embodiment, the first two indicators 137 on
the indicator label may be identical, for example equal to
“18”. Preferably, the first indicator 137 is however used to
indicate that the tabs have not yet been deactivated. For
example, a letter “A” may appear in the window before they
are deactivated.

[0300] As is now clearly apparent, the invention provides
a compact, easy-to-use dispenser, consisting of a very small
number of parts, easy to assemble, ergonomic and practical
to use, allowing the number of doses already administered,
or remaining to be administered, to be assessed, reliable,
ensuring optimal health and safety conditions and at a
reduced cost.

[0301] Naturally, the invention is not limited to the
embodiments described and represented, which are provided
for illustrative purposes only.

[0302] In particular, the tabs could be attached on another
part of the piston than the plate 104, for example on the seal
holder 114.

[0303] The reverse movement of the slider may lead to a
sliding of the abutment parts successively over several
successive teeth. Preferably, however, the dosing stroke
corresponds to a sliding on a single tooth.

[0304] The teeth could be replaced by holes, whether
through or not, provided that the shape of the abutment parts
is adapted accordingly, for example to take the form of
hooks or claws hooking the edge of said holes in the forward
direction and leaving said holes in the reverse direction.

[0305]

[0306] The case is optional in that it could, for example, be
replaced by a barrel with a suitable shape.

[0307] The spring could take another form, and in par-
ticular be helical, compressed air, with contiguous turns,
accordion, elastic, etc.

The device may then be discarded.

The barrel could be removable.
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1. Multi-dose dispenser comprising:

a product reservoir, on a longitudinal axis, opening at a
distal end through an outlet orifice and comprising a
barrel;

a piston comprising
a piston rod having a rack, and
at a distal end of the piston rod, a piston head slidably

mounted in the barrel along the longitudinal axis;

a pawl mounted so as to be movable along the longitu-
dinal axis relative to the reservoir and configured to
cooperate with the rack so as to drive the piston, along
the longitudinal axis, only in a forward direction of the
piston in the barrel;

a spring arranged to push the pawl back along the longi-
tudinal axis in a direction opposite to the forward
direction, the spring and the pawl forming a one-piece
assembly,

a case containing the pawl and at least a part of the piston;

a push-button projecting out of the case and mounted so
as to be movable along the longitudinal axis relative to
the case, the push-button being mechanically coupled
with the pawl so that pressing the push-button in the
forward direction advances the pawl in the forward
direction.

2. Dispenser according to claim 1, comprising a check
valve arranged to seal the outlet orifice and to allow only an
outlet of product from the reservoir.

3. Dispenser according to claim 2, wherein the check
valve has a flange sandwiched between the reservoir and an
applicator tip rigidly integral with the reservoir, so that the
flange establishes a seal between the reservoir and the
applicator tip.

4. Dispenser according to claim 2, having a duct extend-
ing from the check valve to an ejection orifice through which
product initially contained in the reservoir may be ejected
from the dispenser, the dispenser comprising a cap adapted
to selectively seal, in a closed position, a product ejection
orifice from the dispenser, the cap comprising a stud
arranged to penetrate the duct in the closed position of the
cap, so as to close the duct in a sealed manner.

5. Dispenser according to claim 3, wherein the applicator
tip is atraumatic, and wherein the distal end of the applicator
tip has a substantially spherical protuberance, the curvature
radius of the protuberance being greater than 1 mm.

6. Dispenser according to claim 1, wherein the spring
extends in a plane including the longitudinal axis and
comprises at least one spring arm diverging from the lon-
gitudinal axis, following on the forward direction.

7. Dispenser according to claim 6, wherein the spring arm
is arranged between two guide ribs configured to guide the
deformation of the spring arm in a plane passing through the
longitudinal axis.

8. Dispenser according to claim 1, wherein the rack
comprises first and second rows of teeth, the rows of teeth
extending along the longitudinal axis, and the pawl com-
prising first and second pawl arms ending in first and second
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clamp portions, respectively, arranged to elastically clamp
the rack by pressing on the first and second rows of teeth,
respectively.

9. Dispenser according to claim 8, wherein each pawl arm
is arranged between two guide ribs configured to guide the
displacement of the pawl arm in a plane passing through the
longitudinal axis, the spacing of the two guide ribs of each
pair of guide ribs being substantially equal to the width of a
respective pawl arm, so as to guide the deformation and/or
displacement of the pawl arm.

10. Dispenser according to claim 1, comprising a deacti-
vatable locking device, configured to prevent the adminis-
tration of a product contained in the reservoir, and arranged
inside the case.

11. Dispenser according to claim 10, wherein the locking
device is irreversibly deactivatable, preferably breakable.

12. Dispenser according to claim 10, wherein the piston
rod and the locking device constitute a one-piece part.

13. Dispenser according to claim 10, wherein the locking
device has a stop pin configured to limit the displacement of
the pawl along the longitudinal axis, in the forward direc-
tion, after deactivation.

14. Dispenser according to claim 1, comprising an indi-
cator label attached, by a proximal end, on the piston and
having a free distal end arranged against the outer surface of
the barrel.

15. Dispenser according to claim 14, wherein the case
provides a window through which a portion of the indicator
label is visible from the outside of the case.

16. Dispenser according to claim 1, wherein the indicator
label has indicators, the pitch between two successive indi-
cators along the longitudinal axis being constant and equal
to the maximum distance that the pawl may travel along the
longitudinal axis in the forward direction.

17. Dispenser according to claim 1, wherein the barrel
contains a veterinary product, liquid or paste.

18. Method for manufacturing a dispenser packaged in a
package, the method comprising the following successive
steps:

a) assembling the different components of a dispenser
according to claim 10, and filling the barrel with a
liquid product;

b) deactivating the locking device;

¢) packaging the dispenser in a package.

19. Dispenser manufactured by a method according to
claim 18, the barrel containing a veterinary product.

20. Dispenser according to claim 3, having a duct extend-
ing from the check valve to an ejection orifice through which
product initially contained in the reservoir may be ejected
from the dispenser, the dispenser comprising a cap adapted
to selectively seal, in a closed position, a product ejection
orifice from the dispenser, the cap comprising a stud
arranged to penetrate the duct in the closed position of the
cap, so as to close the duct in a sealed manner.
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