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EXACT DOSE DISPENSER DEVICE ASSEMBLY

FIELD OF THE INVENTION
This application claims the benefit of U.S. Provisional Application No. 60/102,436
filed September 30, 1998.

5 ‘While this variable dosage cap has been satisfactory for its intended purpose, it has
been characterized by certain disadvantages, particularly in the cost to manufacture the multi-
component system, and the necessity of controlling the vacuum created in the bulb for
drawings desired dosage into the pipette connected to the bulb.

After considerable research and experimentation, the exact dose dispenser of the
10 present invention has been devised, which is relatively inexpensive to manufacture, is easily

adjustable for dispensing an exact desired dosage and includes a child resistant closurc.
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EXACT DOSE DI SPENSER DEVI CE ASSEMBLY

FI ELD OF THE | NVENTI ON This application clains the benefit
of U S. Provisional Application No. 60/102, 436 filed Septenber 30,
1998. 5 Wi le this variable dosage cap has %qﬂ,sgghl,@f actory
for its mtengecf‘pur pose, it has been characterized by certain

di sadvant ages, parti cul arI y in the cost to manufacture the nulti-

conponent system and the neceSS| ty of cont roI ling the vacuum created in
the bul b for CKARS B & IONe pipette connected to
t he bul b. After: con5| der abl e research and experinmentation,

t he exact dose dAspraidedosege dapraoufted droppepisaiseivsed in\Fepil IJdh Pmast Hisd yozlevi sed .
which is relatively inexpensive to nmanufacture, is easily

adj ust abl e fadwereth apevesiapoasingxaedinsdepluniged fatasapessing aicosvendan! alosie- d

resi stant cl osure. WO 00/ 18453

PCT/ US99/ 224fhtnted bulb a predetermined distance corresponding to various dosages.

5 In Gargione U.S. Patent 5,316,161, the child resistant closure is commected to the

proximate end of the barrel.
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BACKGROUND OF THE | NVENTI ON A variabl e dosage cap-nmounted dropper
Is disclosed in Foyil U S Patent 5,154,702, wherein an overcap housing
contains a plunger for conpressing a conventional closure- nounted bulb a

predet erm | nce corresponding to various dosages. perasesmzadd
Gar gi one U.n\ggoggat%}éﬁt 5,316,161, the child resistant closure 1s connected to

the proximate end of the barrel.

SUMMARY OF THE INVENTION
The exact dose dispenser of the present invention comprises, essentially, a syringe
barrel having a plurality of axially extending, circumferentially spaced bosses of different
lengths integral with the inner surface of the syringe barrel side wall. A plunger is rotatably
5 and slidably mounted in the barrel and is provide d with an outwardly extending lug adapted
to selectively engage the end of a respective boss when drawing a desired dosage into the
syringe barrel. The syringe barrel is provided with a child resistant closure having an inner
cap and an outer cap.
The proximate end of the barrel is integral with the inner cap which has dosage indicia
10 carried on the top wall thereof viewable through an aperture in the proximate-end portion of
the plunger. The dosage indicia on the top wall of the inner cap is aligned with a respective
boss on the inner surface of the syringe barrel, whereby when drawing an exact dose into the
syringe batrel, the plunger is pushed inwardly to the retracted position within the syringe
barrel. The plunger is then rotated to a selected dosage as indicated by the indicia on the top
15 wall of the inmer cap and viewable through the aperture in the proximate-end portion of the
plunger. The plunger is then pulled outwardly of the syringe barrel, thereby drawiﬁg avolume
of medicament into the syringe barrel until the lug on the plunger abuts the end of the
respective boss on the inner surface of the syringe barrel. An exact desired dosage is now
containedin the syringe barrel which is dispensed therein by pushing the syringe plunger

20 inwardly of the syringe barrel.
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a first embodiment of exact dose dispenser assembly in
accordance with the present invention;
Fig. 2 is a exploded view of a syringe barrel and plunger forming part of the assembly
shown in Fig. I;
Fig. 3 is a top plan view of the exact dose dispenser assembly of Fig. 1;

Fig. 4is an enlarged transverse sectional view showing the parts in position to dispense

a first predetermined dosage;

Fig. 5 is a top plan view of the barrel cap portion and an associated inner cap;

Fig. 6 is a transverse sectional view taken on lines 6,6 of Fig. 5;

Figs. 7 and 8 are elongated transverse sectional views through the plunger and barrel
showing the position of the parts to dispense second and third predetermined dosages;

Fig. 9 is an enlarged schematic plan view showing the barrel in plan view in broken
line and the plunger section and associated lug in full line having been rotated to an
intermediate groove position between the lands of the barrel section showing the width (L) of
the lug to be greater than the distance (S) of the land plan preventing withdrawal of 'the plunger
from the syringe barrel after assembly;

. Fig. 10 is an enlarged fragmentary side elevational view of the plunger including the
stop Ing; - |

Figure 11 is an enlarger isometric view showing another embodiment of the metered

syringe assembly of this invention;

SUBSTITUTE SHEET (RULE 26)



WD 00/ 18453

PCT/ US99/ 22497 ~ SUMMARY OF THE

| NVENTI ON The exact dose di spenser of the present

i nvention k8¢S, essentially, a syringe bapeplisdnyiend a
plurality o axrar | y extending, circunferentially spaced bosses of ’

di fferent | engths integral wth the inner surface of the syringe
barrel side wall. A plunger is rotatably 5 and slidably nmounted in

the barrel and is provide d with an outwardly extendi ng |ug adapted
to selectively engage the end of a respective boss when drawing a desired

dosage into the ringe barrel. The sa¥r| nge barrel is pI’OVI ded
with a child redigtaig 15@%@%@“1%@9‘? sgtions! plpyagienal view taken onghedingdd. 1awf out er
cap. The proximate end ofthe barrel is integral with the
i nner cap wigdh shm’gna@smj@vpmt@naof ali he compengptpREHOIShe mdired YPngRRhPWR her eof
viewabl e through an aperture in the proxi mate-end portion of t he
pl unger. ThsFipdhgaoitaaksia on the top wall of the inner cap is aligned
with a respective boss on the inner surface of the syringe

barrel, wher eby Figvweel3ds awveningged sectimzat planiviswe takert an théléne 13,13 of Fig. 12 showing
5 a detail of the interference fit of the stop lug on the dial plunger and the encompassing barrel;
Figure 14 is a greatly enlarged plan view of the dial plunger assembly;
Figure 15 is a sectional elevational view taken on the line 15,15 of Fig. 14;
Figure 16 is an enlarged sectional plan view taken on the line 16,16 of Fig. 15 showing
details of the stop lug on the plunger body;
10 Figure 17 is an enlarged fragmentary isometric view of a portion of the plunger body
including the stop lug;
Figure 18 is an enlarged plan view of the stop sleeve;
Figure 19 is a sectional elevational view taken on the line 19,19 of Fig. 18;
Figure 20 is a right-hand side elevational view of Figure 19;
15 Figure 21 is a development view of a portion of the stop sleeve barrel;
Figure 22 is an enlarged plan view of the inner cap and barrel assembly; |
Figure 23 is a sectional elevational view taken on the line 23, 23 of Fig, 22;
- Figure 24 is a right hand side elevational view of the inner cap and barrel assembly
shown in Fig. 23;
20 Figure 25 is an enlarged plan view of the outer shell cap;
Figure 26 is a sectional elevational view taken on the line 26,26 of Fig. 25;

5
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syringe barrel, the plunger is pushed inwardly to the retracted position

wi thin the syringe
sel ect ed dosage as.-

inner cap apggiHseMdea

barrel. The plunger is then rotated to a
indi cated by the indicia on the top 15 wal | of the
bl e through the aperture in the proxi m@s@mgportlon of

t he plunger The plunger is then pulled outwardly of the syringe
barrel, thereby drawing a vol une of nedi canent into the syringe
barrel until the lug on the plunger abuts the end of the

respective boss on

the inner surface of the syringe barrel. An exact

desired dosage is now contained in the syri nge barrel which is
di spensed t her e'.ﬁg\?% z%%@%ﬁ?mg side Xlevat:gnalg |c‘%9§w outershell cap sx\avgnQL}éxg? 6;t he 3

syringe barrel.
WD 00/ 18453

PCT/ US99/ 22497, Figure 28 is a bottom plan view of Fig. 26;

Figure 29A is a side elevational view similar to Fig. 12 but showing the metered

syringe assembly removed from the medicament container having been actuated to entrain 0.4

(9.3

mL of medicament; and

Figure 29B is a side elevational view similar to Fig. 29A but showing the assembly

having been actuated to entrain 0.8 ml of medicament.

Figure 30 is perspective view of anothcr embodiment of exact dose dispensing

assembly in accordance with the present invention;

10 Figure 31 is a perspective view of dial plunger and barrel of the assembly shown in

Fig. 30.

Figure 32 is a transverse cross-sectional view of the dial and barrel assembly in the

nested position;

Figure 33 is an enlarged view of the tunnel end of the barrel and plunger shown in

15 broken lines in Fig. 32;

Figure 34 is a fragmentary perspective view showing the configuration of the cam

follower and the plunger;

Figure 35 is a perspective view of still another embodiment of exact dose dispenser

assembly in accordance with the present invention;

20 Figure 36 is an exploded perspective view showing the components of the assembly

including the dial plunger, closure, barrel and container;

6
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BRI EF DESCRI PTI ON OF THE DRAW NGS _ Fig. 1 is a perspective
view ofa first enbodi mnent of exact dose di spenser assenbly in

accor.dance with the present invention; Fig. 2is a

expl oded viweywomkssa syringe barrel and plunger forn ng parcTekssrherassenbly
5 shown in Fig. 1; Fig. 3is atop plan view of the
exact dose di spenser assenbly of Fig. 1; Fig. 4 is an

enl arged transverse sectional view showing the parts in position to

di spense a first predeterm ned dosage; Fig. 5is

a top plan view of the barrel cap portion and an associ ated inner cap; 10

Fig. 6is a't rarﬁglg.% §€ issfg!gjs?&&l seddoRdY Vidls B 1R LofrpBfeinsth é)issg#lﬁ{/ I%I?lh

Figs. 7 and 8 aré”el onga ransverse sectional "views throu e Blunger
and barr el Wi ng the position of the parts to di spense second
and third pars%cé%til%drprﬁs?\ilég’ dosages; Fig. 9 is an enl arged

schematic plan i aw, SN B9i1ed%ieRPi R or'he RLBhiy rWn a9k en

Figure 38 is a transverse sectional view of the outer cap cam follower element;

5 Figure 39 is a transverse sectional view of the cap cam follower in a 180° position from
that shown in Figure 38;

Figures 40, 40a, 40b and 40c are transverse sectional views taken on lines 40a-40a,
40b-40b and 40¢-40c of Fig. 37 respectively showing the cap or outer shell in a locked
position in Fig. 40a and a release position in Fig. 40b and a ratcheting position in Fig. 40c¢.;

10 Figure 404 is a developed view of the closure or cap and the stop sleeve keyways;

Figures 41 is a perspective view of still another embodiment of exact dose dispenser
assembly in accordance with the present invention;

Figure 42 is a perspective exploded view of the plunger element;

Figure 43 is a transverse sectional view through the plunger assembly;

15 Figure 44 is an enlarged view of the tip end of the plunger portion shown in broken
lines in Fig. 43;

Figure 45 is an exploded view of still another embodiment of exact dose dispenser
assembly in accordance with the present invention;

Figure 46 is a transverse sectional view through the assembly;

20 Figure 47 is a fransverse view taken generally on lines 47-47 of Fig. 46;
Figure 48 is a transverse section view taken generally on lines 48-48 of Fig. 46;

7
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i ne and the plunger section and associated lug in full |ine having been

rotated to an 15 i ntermedi ate groove positionbetween the [ ands of the
barrel section showing the width (L) of the lug to be greaterthan
t he di stanceo(opnssast he | and plan preventing w thdrawal ofpdyagsophisgoer
fromthe syringe barrel after assenbly; Fig. 10 is an

enl arged fragnentary side el evational view of the plunger including the
stop lug; 20 Figure 11 is an enlarger isonetric view show ng
anot her enbodi ment of the netered syringe assenbly of this

i nvention; 4

WO 00/ 18453

PCT/ US99/ 22497, Figure 49 is a perspective view of a modified embodiment of exact dose dispenser
assembly in accordance with the present invention;
Figure 50 is a perspective view of the dial plunger; and

Figure 51 is a transverse sectional view of the dial plunger.
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Figure 12 is a greatly enlarged sectional elevational view taken on the

line 12,12 of Fig. 11 showng the relative positions of all the
conmponent parts of the netered syringe shown in Fig. 11 prior-to
use; o/ Figure 13 is an enlarged sectional RhaRoysR taken on
the Iine 13, ') ?ﬁg. 12 show ng 5 a detail of the interference fit

of the stop lug on the dial plunger and the enconpassi ng barrel;
Fi.gure 14 is a greatly enlarged plan view of the dial plunger assenbly;
Figure 15 is a sectional elevational view taken on the |ine 15,15 of Fig.
14; Figure 16 is an enlarged sectional plan view taken
onthe 1ine 16, 16_of Fi 15 shovm ng ] the stop lug on the
pl unger body 1ETAIL DDESC _‘ 0 B LF S SRS L B 1) Ao -‘,_..' ry
I sometric view of portion ofthe pl unger bod i ncludi ng the stop
| ug; Refen'mgmogup herdgavyingsprd mreanaggﬂlw Eigsvi & oherpafethe exnst
sl eeve; Figure 19 is a sectional elevational view taken on
the |ine 19 dog dfpemiegof th@present invention comprises a syringerbarrel((1} havingen gitlet 3t si de
el evational view of Figure 19;

thedistal end there of and aplurality of axially extending, circumferentially-spaced bosses (2),

(3) and (4) of different lengths integral with the inner surface of thé syringe barrel (1) sidewall.
A plunger (5) having a cruciform configuration is rotatably and slidably mounted in the barrel
(1) and is provided with an outwardly extending lug (6). The distal end of the plunger (5) is
provided with a piston (7) adapted to be in sealing engagement with the inner surface of the
syringe barrel (1) sidewall, as shown in Fig. 4. The side wall of the plunger (5) is spaced
radially inwardly from the inner surface of the side wall of the barrel and the lug (6) is
positioned in this space.

The dispenser of the present invention is provided with a child resistant closure (8) for
securing the dispenser to a container (9). The child resistant closure (8) is connected to the
proximate end of the barrel (1) and is of the type disclosed in U.S. Patent 5,316,161, owned
by the assignee of the instant application, the disclosure of which being incorporated herein
by reference. The child resistant closure (8) includes an inner cap (89 integx;al with the
proximate end of the syringe barrel (1), and having threads (8% for securing the closure (8) to
the neck of the container (9). An outer cap (8°) is rotatably mounted on the inner cap (8*) and
is provided with rigid fin gers engageable with cooperating rigid teeth (8°) provided on the top
surface of the top wall of the inner cap (8%), and additional rigid teeth (8') cooperating with

flexible fingers (8%) on the inner cap.

\0
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15 Figure 21 is a devel opnent view of a portion of the stop

sl eeve barrel; Figure 22 is an enlarged plan view of the

i nner cap and barrel assenbly; Figure 23 is a sectional

el evat i onal wyigyssaken on the line 23, 23 of Fig. 22 PCT/US99/22497.
Figure 24 is a right hand side elevational view of the inner cap and barrel
assenbl y showmn in Fig. 23; 20 Figure 25 is an enl arged
pl an view of the outer shell cap; Figure 26 is a sectional -
el evational view taken on the |line 26,26 of Fig. 25;

5 WO 00/ 18453 ‘

PCT/ US99/ 22497. The inner cap (8°) is normally biased into engagement with the outer cap (8°) for

screwing the closure (8) onto the container 9, but the outer cap (8°%) and inner cap (8*) become
disengaged when the outer cap (8°) is turned in a direction to remove the closure (8) from the
container resulting in the outer cap {8°) being freely rotatable on the inner cap (8%). The
cooperating teeth (8%), (8°) and (8) and fingers (8%), provided on the inner and outer caps (8%)
and (8°), become engaged when the outer cap (8°) is pushed downwardly to interconnect the
inner and outer caps (8 and (8°) so that the closure (8) and associated dispenser can be
removed from the container 9.

As will be seen in Figs. 1 and 5, the top wall of the inner cap (8%) is provided with
dosage indicia (10), (11) and (12), such as “1,” %" and “1/4" , aligned with a respective boss
(2), (3) and (4) on the inner surface of the syringe barrel (1). As will be seen in Figs, 2 and
3, the indicia (10), (11) and (12) are viewable through an aperture (13) provided in the
proximate-end portion (14) of the plunger (5).

| In the operation of the exact dose dispenser of the present invention, with the dispenser
secured to the container (9), as shown in Figure 1, and with the plunger (5) pushed inwardly
to the fully retracted position within the barrel (1), to dispense a desired dosage, fhe plunger
(5) is rotated relative to the syringe barrel (1) until the desired dosage indicia (10), (11) or (12)
appears in the aperture or window (13). The plunger (5) is then pulled outwardly of the barrel
(1) to the extended position thereby drawing fluid, such as a medicament, from the container
(9) into the barrel (1). The extent to which the plunger (5) can be pulled outwardly, and thus
the volume of fluid drawn into the barrel (1) will be limited by the lug (6) abutting the end (2°,

10

SUBSTITUTE SHEET (RULE 26)



Figure 27 is a right-hand side elevational view of the outer shell cap

shown in Fig. 26; Figure 28 is a bottom plan view of Fig.
26; - Figure 29A is a side elevational viewsimlar to Fig.
12 but showioWnide netered syringe assenbly renpypdsskhapnytihe -
medi canment contai ner having been actuated to entrain 0.4 5 mL of

nmedi canent; and Figure 29B is a side elevational view
simlar to Fig. 29A but showi ng the assenbly havi ng been actuat ed
to entrain 0.8 m of nedi canent. Figure 30 is perspective
vi ew of anot her enbodi nent of exact*®dose di spensing assenbly in

d ] h - i on: .. . , _
et e e
The dial adaegaiseamainelia s GHIPLE fig obcercap (B SR EbRE I GRE Brimnereonmect

Figure 33 i,s .an en] arged vj.ew t he tunnel nd of the barrel and pl unger
shgvvn in jbeinner B‘i“{) cmslg%gnql ﬁ% g?tgz}t tlgezc?osure (g) and (t)he associated dispenser can bpc d

removed from the container (9) and the exact dosage dispensed from the syringe barrel (1) by
pushing the plunger (5) inwardly to the retracted position within the barrel (1),

From the above description, it will be readily apparent to those skilled in the art that
the exact dose dispenser of the present invention is relatively inexpensive to manufacture and
is easily adjustable for dispensing exact dosages.

As shownin Figs. 9 and 10, the Iug (6) is triangularly shaped, the long side (S) having
a transverse dimension (L) greater than the width of trackways (T) formed in the barrel (1) so
that the plunger is easy to assembly and may not be withdrawn completely from the barrel by
reason of the (L) and (S) dimensional relationships. This provides a degree of child resistance

or child tamper-proofing for the assembly. Note in Figs. 9 and 10 that the lug (6) has a gently
curved periphery as at (6%) and tapers inwardly slightly as at (6°) for ease of assembly when
initially assembling the plunger in ihe barrel of the syringe assembly.

There is shown in Figs. 11-29B, inclusive another embodiment of exact dosé dispenser
assembly in accordance with the present invention generally designated by the numeral 100.
The exact dose dispenser assembly includes an elongated hollow plastic container (102) for
a product such as a medicament and a syringe sub-assembly (104) mounted in the container

(102) via a retainer cap assembly (106).

11
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Figure 34 is a fragnmentary perspective view show ng the configuration of
the cam foll ower and the plunger; Figure 35 is a
perspective view of still another enbodi nent of exact dose dispenser
assenbly i npwac@agfsance with the present invention;, 20  PCT/US99/22497 Fi gure
36 is an expl oded perspective view show ng the conponents of the assenbly
i ncl udi ng the dial plunger, closure, barrel and contai ner;

6 WO 00/ 18453

PCT/ US99/ 22497. Figure 37 is a transverse sectional
view of the conmponents of the assenbly in the

Considering now, more specifically, the components of the dispenser assembly,
consider first the syringe assembly (104). As best illustrated in Figs. 22-24, the syringe
assembly (104) comprises an elongated generally cylindrical hollow barrel (110) terminating
at its outer end in 2 boss or hub (112) having a discharge opening (114)' for supporting a
syringe needle at the discharge end. A cap portion (115) is integrally formed with the syringe
barrel (110) and serves to detachably mount the barrel of the syringe assembly on the container
(102). Thus, the cap portion (115) comprises a generally cylindrical circumferentially
extending skirt (120) having internal spiral threads (122) which mate with external threads
(123) formed on the neck (102N) of the container (102). The skirt (120) is connected via a
circumferential radially extending connecting wall (124) to the barrel (110). An inwardly
converging frusto-conical sealing lip (130) depends from the interior of the radial wall (124).
The lip (130) seals against the axial end face (102") of the container (102) when the syringe
assembly (104) is fully seated on the container (102).

A circumferentially raised rim (131) projects upwardly from the outer periphery ofthe
radial top wall (124). A radially inwardly directed circumferentially extending rib (133)
projects inwardly from the inner surface of the rib (131) as best illustrated in Figs.‘ 22 and 24,
The upper face (131*) of the rim has a series of scalloped recesses (132) each having a biased
cam surface (135) for a purpose to be described hereafter. The lower edge of the skirt portion
(120) has 4 series of circumferentially spaced, radially outwardly directed fingers (134) which
likewise have slanted upwardly directed faces (136) which are slanted in a direction opposite
the slant of the cam surfaces (132). The fingers (134) are conmected in spaced relation to the

12
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assenbl ed position; Figure 37a is a detailed view of the

of the assenbly shownlnflg 37; Figure 38 is a
transverse sectional view of the outer cap cam fol | over el enent ; 5
Figure 39 |\soao,{§4@13ver se sectional view ofthe cap caquid-mmzm.a
180[err] position from that shown in Figure 38;smmwuu & v vrry cuut
Fi gures 40, 40a, 40b and 40c are transverse sectional views taken on |ines
40a- 40a, 40b- 40b and 40c-40c of Fig. 37 respectively show ng the
cap or outer shell in a | ocked position in Fig. 40a and a rel ease

position in Fig. 40b and a ratcheting position in Fig. 40c.

Fi gure 40d I I t eeve
keyways; gﬁh &ﬂs&fﬁza)o&ﬂco e%%%l%kg?ﬁiéooak{eﬁes%{ 8’%?535 \li}igveevz\}rl g?l eédt [ @Lanot her
enbodi ment of enxa 1 dos% enser assenbly in accordance with the
present i nVERLT UM T a0 axl redfiot. Figure 42 is a perspective expl oded
view of the plu erse

sectional view [ﬁﬁ’?’&ﬁ%ﬂ%ﬁrﬁﬁt%lbﬁﬁ&&mﬂ%i@rﬁﬁﬁn a{‘isﬂj{s(%f”t d%"# ansVn44 i s

an enlarged, vi ew of * the ti nd. of the pl unger rtion shovvnln br oken
lines i ngF| B anuppersecnorP(ll 0%) and a lower séction (110%) ? smaller diameter comnected by

a frusto-conical section (110°). A stop sleeve (140) nests in the enlarged upper pdrtion (1109
of the barrel. The stop sleeve (140), as best illustrated in Figs. 18-21, inclusive, comprises an
elongated sleeve portion (144) having a series of generally rectangular cut-outs (146) open at
the lower texminal end of the sleeve (144) and defining in the present instance, two stops (148)
and (150) of different a);ial heights (H' and H?), respectively. The side walls of the each cut-
out {146) are flared outwardly as at (152 and 154), respectively to serve as pilot or guide
portions when the plunger Iug (6) is in general registry with a selected cutout. The upper end
of the sleeve (140) has an upwardly converging frusto-conical wall (160) terminating in a
downwardly depending skirt (162) defining a circumferentially depending channel (164) of
U-shaped cross-section. The skirt (162) has a radially outwardly directed bead (166) which
snap fits past the bead (137) of the barrel cap portion (110) to detachably mount the top sleeve
(140) interiorly of the plunger barrel in the manner shown in Fig. 12. When so assémblcd, the
stop sleeve (144) is held in place by the inter-engagement of the beads (166 and 137). The
top (I40‘} of the stop sleeve (140) as best illustrated in Figs. 18 and 19 has in the present
instance two diametrically opposed raised arcuate segments (170 and 172), having an arc a
generally equal to the arc (B) of the cutouts (186) and (188) to provide visual indicia for the
user and aid in the positioning of the plunger lug (6) in registry with a selected cutout (146)

i3
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Figure 45 is an exploded view of still another enbodi nent of exact dose
di spenser assenbly in accordance with the present invention;
Figure 46 is a transverse sectional view through the assenbly; 20
Figure 47 i syfgohk@gsverse view taken generally on-lines 4fcdusoobzabi g. 46;
Figure 48 is a transverse section view taken generally on |ines 48-48 of

Fig. 46; 7 WO
00/ 18453
PCT/ US99/ 22497 + Figure 49 is a perspective view of a nodified

enbodi ment of exact dose dispenser assenbly in accordance with the present
I nventi on, or (148) and in tum providing the means fgr selectively varying the dosage of product drawn

into the syringe in a manner to be described in more detail hereafter. |

The exact dose dispen_ser assembly (100) further includes a syringe plunger (180)
having a piston (182) at its onter distal end and an imrerted cap (184) at its outer end. The
outer periphery of the rim (183) of the cap is serrated to aid the user in rotating the same. The
top of the cap (184) has arcuate slots (186) and (188) which are diametrically opposed and of
a size and shape to generally conforming to the size and shape of the indicia pads (170) and
(172) on the stop sleeve (140). The plunger (180) has a radially projecting lug (190) located
between its outer terminal ends and disposed a distance (D) from the top so that it lies below
the lower terminal edge of the stop sleeve (140) when the plunger (180) is in a fully seated
position as shown in Fig. 12.

The exact dose dispenser assembly further includes an outer-shell cap (200) which as
best shown in Figs. 25-28, inclusively, is generally of cup-like form having an upper skirt
portion (202) and a lower skirt portion (204) which is stepped outwardly to define a
circumferentially extending, downwardly depending face (206) which has a series of
circumferentially spaced inclined cams (208) which as best illustrated in Fig. 12 and 29A
overlie and are aligned with rim of the top portion of the barrel. Note that cams (208) are
inclined relative to the cam faces (135) so that rotation of the cap (200) in one direction, a
counterclockwise direction, simply produces an override, whereas when the cap is rotated in
the opposite direction, the axial locking surfaces (210% and (135%) inter-engage so that the
barrel (110) will rotate with the cap (200) in a direction to tighten it on the container. The

14
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Figure 50 is a perspective view of the dial plunger; and | Figure 51
Is a transverse sectional view of the dial plunger.

WO 00/18453 ) PCT/US99/22497

underside of the top of the outershell cap (200) also has a circumferentially extending equi-
spaced series of inclined cams (210) inclined in a direction opposite inclined cams (206), so
that when the outershell cap (200) is depressed, the inclined cams (210) can interengage with
the scalloped recesses (135) when the outershell cap (200) is rotated in the counterclockwise
direction to remove the entire syringe subassembly (104) from the container ( 102). In
addition, the lower terminal edge (212) of the skirt (204) engages the upper face of the
container flange (214°) to limit downward movement of the outer shell cap (200) when
depressed.

Consider now assembly and use of a exact dose dispenser assembly in accordance with
the present invention. The container (102) is first filled with a predetermined quantity of 2
liquid product. The syringe barrel (110) is then inserted through the open end of the container
(102). The barrel (110) is then rotated in a clockwise direction so that the interengaging
threads (122 and 123) mesh until the barrel cap portion (116) is fully seated as shown in Fig.
12. Thereafter, the stop sleeve (140) is inserted into the open end of the barrel (110) until it
bottoms out and the interengaging rims (137 and 166) are in the position shown in Fig. 12.
In this position, the stop sleeve (140) is seated in the barrel (110). The outer sheil cap (200)
is then positioned over the cap portion (120) of the barrel (110). Note that the spring fingers
(134) maintain the actuating cams (208 and 210) on the cap out of engagement with the
scalloped $lots (132) in the cap portion of the barrel (110). Lastly, the plunger (180) is

inserted so that the top (104) overlies the remaining parts in the manner shown in Fig.12.
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Now when it is desired 1o withdraw a predetermined quantity of product from the
container (102), the top (184) of the plunger rod (180) is rotated until the arcuate opening is
aligned with the desired quantity to be dispensed, for example, 0.4 ml. The plunger (180) is
then actuated axially upwardly. In this position, the ug (6) is aligned with the cutout and the
plunger (180} can be displaced upwardly until the lug (190) bottoms on the stop (148). This
is the position shown in Fig. 29A. The user then presses the outer cap (200) downwardly
against the bias of the spring fingers ( 1.34) so that the interior cams of the outer cap (200)
engage the cam surfaces (132) on the cap portion of the barrel (110). Rotation of the inner cap
now in a counter-clockwise direction turns the barrel cap portion in a direction to remove it
from the container so that the syringe contents can be withdrawn from the container and cams
(208) of the outer cap (200) engage cams (134) of the barrel assembly (110).

Note that the container finish includes a circumferentially extending flange (214%)
spaced downwardly from the lower terminal edge of the outer cover at a predetermined
distance approximately equal to the displacement distance of the outer cap (200) relative to
the internally ihreaded mounting head of the barrel.

In accordance with the present invention, the desired quantities can be éelccﬁvcly
varied from those indicated in the drawings by simply replacing the stop sleeve (140) with a
stop sleeve (140) having a different step configuration.

Referring now to Figs. 30-34, inciusively, there is shown another embodiment of exact
dose dispenser assembly in accordance with the present invention. This embodiment of the
invention has components generally similar to the components of the assembly shown in Figs.
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Referring now to the drawi ngs and nore particularly Figs.

1 and 2 thereof,

the exact dose dispenser of the present invention conprises a syringe
barrel (1) having an outlet (1l[err])at the distal end there of and a

plurality oév?a?(d,ﬁusy extending, circunferentially-spaced BRSRR 9,%25),, (3)
[ t

and (4) of

erent lengths integral with the inner surface ofthe syringe

barrel (1) sidewall. A plunger (5) having a cruciformconfiguration is
rotatably and slidably nmounted in the barrel (1) and is provided with an
outwardly extending lug (6). The distal end of the plunger (5) is provided
with a piston (7) adapted to be in sealing engagenent with the inner

surface of the yringe_ barrel (1) sjdewal S shown i
3 LCTF%

wal | of the }b14h

4. The side

B Fig.
&F °a€%?f‘}“§°r§'ﬁ%fjé%ﬂf e F&?mFﬁ% 1 ?SW@W}{C’%B R FgeB0sur f ace

of the side wall of the barrel and the lug (6) is positioned in this
space. 34, mciyieq ppBR¥ided Sfithh tepjamscreferanhy aHmPBh Wit pt 00T qelscuitt h a
child resistant closure (8) for securing the dispenser to a container (9).
The child r &sradiagly. disowmhodinegy of he inypriion incdpdene dinkrhmgenisAtian oatedcapt t he
barrel (1) and is of the type disclosed in U S. Patent 5,316,161, owned by

t he assi gne&2G8D, a step slepye G0

degysied 04 p ihe cantaingr isdkesignated hyftherirekal bed*ng

I ncorporated herein

In accordance with this embodiment of the invention, the dial plunger (180%) is an elongated
hollow tubular element (300) having a closed arcuate tip portion (302) which conforms
generally to the internal configuration of the lower end of the barrel surrounding the discharge
opening (306) and designated by the numeral 308. Inthe present instance, the barrel has a pair
of circumferentially extending axially spaced radially outwardly directed sealing ribs (310)
spaced upwardly from the lower terminal end of the plunger dimensioned 1o provide a sealing
engagement with the interior wall of the barrel (104") upon activation of the plunger (180%)
axially in the barrel in the manner described previously. The stop lug (190a) has a gently
curved outer peripheral surface (312) to conform generally to the offset in the barrel as shown
in Fig. 32.

There is shown in Figs. 35-40b, inclusive, another embodiment of exact dispenser
assembly in accordance with the present invention. As in the prcviou51§ described
embodiment, some of the elements of this embodiment are generally similar to those
prcviousl_y described and therefore are given the same reference numeral with, in the present
instance, the subscript “b”. The assembly which is generally designated by the numeral 100°
includes a plunger (180°), a barrel (104%), and container (102%). In the present instance, the
outer cap (200%) and the stop sleeve (140*) have been integrated and generally designated by
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by reference. The child resistant closure (8) includes an inner cap
(8[err]) integral with the proximate end ofthe syringe barrel (1), and
having threads (8[err]) for securing the closure (8) to the neck of the
contai ner (@b puter cap (8lerr]) is rotatably nountedcghisbdpadrnNer cap
(8[err]) an I'S provided with rigid fingers engageal;lﬁwg‘coap.er‘am\ng
rigid teeth (8[err]) provided on the top surface of thetop wall of the
inner cap (8[err]), and additional rigid teeth (8[err]) cooperating with
flexible fingers (8[err]) on the inner cap.

9 WO 00/ 18453

PCT/ US99/ 224

engagenent * gguﬁnefqlnélqputléﬁn @&E@%ﬁ%ﬁr‘mer Caosg“ %%ﬁéi/\%%@er?thv@ Yzﬁgﬁaﬂ?lgj segn![ (r;t %
t he cont ai necrmgdml?stft the outer cap (8[err]) and inner cap (8[err ] ) becorre
As described in more detail hereafier, the various components of this embodiment of
the invention are configured in such a way to provide a squeeze and turn operation which,
generally speaking, is easier to manipulate.
Considering first the construction of the integrated outer cap-stop sleeve assembly
(400), the cap portion (200) is of generally cup-like form having an outer circumferentially
extending skirt portion (402), an inner sleeve member (404) which has internal threads (406)
to mate with threads (408) on the neck of the container (102%) to facilitate applying and
removing the integrated cap-stop sleeve assembly in the manner described below. The outer
cap (200°) has an upstanding central hub portion (410) which is internally ribbed with a series
of circumferentially extending ribs (411) to mount the barrel (104°) in the manner shown in
Fig. 37. As best illustrated in Figs. 37 and 37a, the upper end of the barrel (104°) has a
radially outwardly projecting collar (412) spaced downwardly from its upper terminal end
which has 2 depending circumferentially extending flexible sealing flange (414) which seats
on the axial end of the container adjacent the discharge opening when the parts Qre in the
assembled relationship shown in Fig. 37. The upper wall of the barrel (104%) above the collar
412 has external ribs (416) which engage with the internally ribbed hub (410) of the cap to

support the barrel (104°) inside the cap portion (200°) in the manner shown in Fig, 37. The

rib arrangement facilitates a press fit and creates a seal between the barrel and outer cap.
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di sengaged when the outer cap (8[err]) is turned in a direction to renove
the closure (8) fromthe container resulting in the outer cap (8[err])
being freely rotatable on the inner.cap (8[err]). The cooperating teeth

(8[err]), (%{.@56( s:2nd (8[err]) and fingers (8{err]), proyggiosdd,ne inner
[

and outer caps err]) and (8[err]), become engaged when the outer cap
(8[err]) is pushed downwardly to interconnect the inner and outer caps
(8[err]) and (8[err]) so that the closure (8) and associ ated di spenser can
be renoved fromthe container 9. As will be seen in Figs. 1 and
5, the top wall of the inner cap (8[err]) is provided wi'th dosage indicia
(10), (11) and ( "1/4", aligned with a

12), such as "1," rr]" and "

respective boss In%}%n,resgg}nsgﬂc&, %‘ﬂim%ﬁc‘i‘ﬁés fg‘ﬁ‘?@ﬁlﬁ%ﬁlb’%@ cap pertiey (209 e
barrel (1). As will be seen in Figs. 2 and 3, the indicia (10), (11) and
(12) are vi BB LOVRMEEH 3 70d 38r daretbe $9p slspvn/l ks formeddnte Prfbise- end
portion (14) of the plunger &?). In the operation ofthe exact dose
di spenser of “ORREHdSS St infepginihregaed shgev e memberd#eq) e by short radisliccatedtiog tali
cont ai ner (9%, as shown in Figgre 1, and with the plunger (5) pushed
i nwardly t@0heAs enplajned delowcthe glape BiRt thomehithelvientert didherdiametticlly)apposed
di spense a desired dosageﬁ t he pl unger

keyways (148° and 150°) which define cam surfaces passes through the dose selector portions

(438) on the outer periphery of the skirt so that when the user aligns the plunger on either of

the dose selectors (438), the cam follower (190°) is aligned with the keyway cam surfaces

(148° and 150°) and can be activated by in an axial direction (407). When the cam follower

isin intermediate positions, it is aligned with and abuts the lower edge of the stop sleeve (407)

to prevent axially upward displacement thereof (see Fig. 29).

The skirt portion (402) of the cap (200°) has a pair of diametrically opposed axially
extending lugs (418) which are of a configuration to define a cam surface (420) and a stop
surface (422). The disc portion on the container has diametrically opposed complementary
lugs or teeth (424) ~which have a tapered cam surface (426) and a stop surface (428).
Accordingly, when the cap (200°) is turned in a clockwise direction to assemble it to the
container (102°), the teeth (424) ratchet over the lugs (418) on the container (102°) to permit
assembly and when rotated in a reverse direction lock to prevent removal of the cap (200%).
Whenit is desired to remove the cap (2 00%), the skirt portion (402) is pressed radially inwardly
by the user at diametrically opposed points, as at 432, approximately 90° to the lugs (418)to
permit rotation of the cap (200%) in a counter-clockwise direction to remove it from the

container (102%). The serrations (430) on the exterior surface of the skirt portion of the cap is
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(5) is rotated relative to the syringe barrel (1) until the desired dosage

indicia (10), (11) or (12) appears in the aperture or w ndow (13). The
pl unger (5) is then pulled outwardly of the barrel (1) to the extended
position theraRysgdsawi ng fluid, such as a nmedi canent, fropafigseRp ai ner

(9) into the barrel (1). The extent to which the plunger (5) can be pulled

outwardly, and thus the volune of fluid drawn into the barrel (1) wll
limted by the lug (6) abutting the end (2',

10 WO 00/ 18453

PCT/ US99/ 22497 3[err] or 4[err]) of a selected boss (2), (3) or (4)
dependi ng

be

in the bar lr@?’%ip%] aty "leqrﬂlggzg ‘9%‘2%‘%'((@%&? }rnjogq g‘%ﬁéﬁé gia (58\/?“%38%[ 'ﬁ,{egﬁﬁt ai ned

i nterconnect . the ippner and outer_caps (8[err] .and 8l err so that the
L oetr o 5 oot D oS bips i o ASBIn Her A 5 tse of squebzdng d removal

of the cap.

The disc-like top (434) of the plunger, has in the present instance, a single indicia in
the form of arrow (436) aligned with an arcuate window (438), which in turn is aligned with
a channel. The serrations (430) on the skirt portion of the cap is also interrupted at two
diametrically opposed locations (438) to provide two dose selectors. Accordingly, when the
arrow (436) on the disc-like top of the plunger is aligned with one of the dose selectors (438),
the user can now withdraw the plunger. When the user withdraws the plunger, the cam
follower (190b) is aligned with either the short cam surface (148") in Fig. 38 or the extended
cam surface (150% in Fig. 39. The dose selector sections (438) on the outer periphery of the
skirt portion 432 are aligned with the cam surfaces (148°, 150°) in the stop sleeve (140).

There is shown in Figs. 41-44 inclusive another embodiment of exact dose dispenser
assembly in accordance with the present invention, generally similar configuration and
operation to the previously described embodiment of Figs. 35-40b. Accordingly, similar part
numbers have been given the same reference numeral with the subscript “c”. '

In this instance, the plunger barrel (180% ) is an clongated hollow tubular member open
at its lower end to receive a plunger piston (502) made of a suitable rubber or plastic material,
As illustrated, the piston (502) is of a stepped configuration, having 2 smaller intemnal piston
portion (504) which engages and seals in the open end of the plunger barrel (104*) and has a
pair of circumferentially extending ribs (506) providing an interference fit with the internal
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renoved fromthe container (9) and the exact dosage di spensed fromthe
syringe barrel (1) by pushing the plunger (5) inwardly to the retracted

position within the barrel (1). _ From the above description, it
will be readll Eparent_to those skilled in the art that..tb&gxact QOse
dlspenser esent invention is relatively inexpensive T0 nmanufacture
and is eaS|Iy adjustable for dispensing exact dosages. As shown

in Figs. 9 and 10, the lug (6) is triangularly shaped, the long side (S)
having a transverse dinension (L) greater than the width of trackways (T)
formed in the barrel (1) so that the pl unger Is easy to assenbly and may
not be vmthdrawn conpletely fromthe barrel reason ofthe (L) and (S)

di mensi onafurfeesof thephimgeriharre(hds). p%\ﬁﬂéé@d H‘STGE Q?Ié'én 6108 BkquiserhasTadigly) c e
child tanper-proofing for the assenbly. Note in Figs. 9 and 10 that the I ug
(6) has a aquéwardly projesting cirquaniérprtiaily exiending ribs(549)tp Fngageithe iserios wialh wkthel| y
slightly as at (6[err]) for ease of assenbly when initially assenbling the
pl unger i rbatrbl(104).r el of the syringe assenbly. There is shown in
Figs. 11 -29B, inclusive another enbodi nent of exact dose dispenser
assenbly in acGhedasshewnii Figs fo4Pinelasin anotherambodimepe nfematt doscliigiegent ed by
the numeral 100. )
assembly in accordance with the present invention. As in the previously described
embodiments like elements such as the barrel (104%) container (102%) and plunger (180°%) are
given the same reference numeral with the subscript “d”. This embodiment is generally
similar to the embodiment shown and described in Figs. 41-43, inclusive, which features the
integrated cap and stop sleeve arrangement.
In accordance with this embodiment, generally designated by the numeral (602) a valve
(602) which seats in the open end of the container (102°) in the manner shown in Fig. 46. The
valve (602) is made of a flexible material, such as a polymeric material, and has a flange
portion (604) at its upper end and a frusto-conical tip portion (606). The frusto-conical tip
portion {(606) has a series of slits (608) extending from the pointed tip (610) to allow assembly
and removal of the plunger barrel and other components in the manner shown in Fig. 46. The
valve (602) functions as a wiper when the barrel and associated elements are withdrawn for
a use application to wipe any liquid product on the exterior surface of the barrel.
“There is shown in Fig. 49 another embodiment of exact dose dispenser assembly in

accordance with the present invention. This assembly is generally similar to the previously

described assembly in terms of components, function and operation. However, in this
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The exact dose di spenser assenbly includes an el ongated hol |l ow plastic
container (102) for a product such as a nedi canent and a syringe
sub-assenbly (104) nounted in the container (102) via a retainer cap
assenbly ( 10&)o0/18453 WD 00/ 18453 PCT/US99/22497.

PCT/ US99/ 22497 Consi dering now, nore specifically, the
conponents of the dispenser assenbly, consider first the syringe assenbly
(104). As best illustrated in Figs. 22-24, the syringe assenbly (104)
conprises an elongated generally cylindrical hollow barrel (110)
termnating at its outer end in a boss or hub (112) having a discharge

por ti on ( 11y=y e SHEBRbE By dban B0 IR B ool Bp TP B o~
serves to ggﬁoggmglr%mr_munt the barrel of the syringe assenbly on the
cont ai ner

Figs. 50 and 51 show a modified dial plunger configuration wherein the disc portion
has an opening (804} in its upper end aligned to accommodate a plug (802) for an company
identification logo or the like.

Eventhough particular embodiments of the present invention have been illustrated and
described herein, it is not intended to limit the invention and changes and modifications may
be made therein within the scope of the following claims.

In summary, the secure dose dispenser assembly of the present invention has many

features which may be summarized as follows. Secure dose assembly comes as an interval

i

unit, and as part of the package and not as a separate dispenser, that can get disassociated from
or lost. The syringe style of the present invention allows complete evacuation of all product
in the barrel, regardless of product viscosity, ensuring that the product is dispensed in the
proper dosage. The assembly can be easily and economically manufactured, for example, by
standard injection molding of plastic materials such as Polyolefin resins. These materials do
not present contact or stability issues which rubber or thermoplastic elastomers may present.
Other advantages include little or no chance of mis-dosing to a wiper inserted in the container

finish to clean the outside of the barrel upon removal as explained in more detail.

-
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(102). Thus, the cap portion (115) conprises a generally cylindrical
circunferentially extending skirt (120) having internal spiral threads
(122) which mate with external threads (123) forned on the neck (102N) of
the contai n@ip doAfd)- The skirt (120) is connected via a peivessshepenti al
radi al |y extendi ng connecting wall (124) to the barrel (110). An inwardly
converging frusto-conical sealing lip (130) depends from the inter+or—of

the radial wall (124). The lip (130) seal s agai nst tgm i ;
(102[err]) of the container (102) when the syringe a m'mmﬂmmm ully
seated on the container (102). A circunferenti®al Iy tai®sed I ix

(131) projects upwardly fromthe oum# phery of the radial top wall
(124). Aradially inwardly directed=¢ti erentially extending rib (133)
projects i ﬁdl{.fromthe i nner surface of the rib (131) as best
illustrate sglagaediss and 24.  The upper face (131") oftherim has a
series of scalloped recesses g132) each having abiased camsurface (135)

for a purpose tb be 4i&98es SR i

ek eSFpily . forreutpiness rto HIpansss iquds mu thet

portion (120) has a series of circunferentially spaced, radially outwardly
directed f¢ LS QOPPAFINGhi ch | i kewi se have sl anted upwardly directed faces

(136) which are slanted .in a direction opposite
an elongated hollow barrel;

means for removably mounting the barrel over the discharge opening in the container
so that in the seated position the barrel port is disposed adjacent the bottom of the container;

a stop sleeve of generally tubular configuration engaging internally of said barrel
having at least two key ways of different axial depth defining cam follower surfaces; and

a plunger engageable in the barrel having a lug element rotatable relative to the stop
sleeve between a position wherein the plunger tip is fully seated in the barrel and another
position wherein the plunger may be activated axially to draw a predetermined dosage of
liquid into the barrel.

2. A dosage dispenser as claimed in claim 1, wherein said stop means includes a
plurality of key ways of different length and said follower means includes a projection
engaging in said key ways when selectively aligned therein. |

3. A dosage dispenser as claimed in claim 1, wherein said plunger barrel includes an
internally threaded cap portion for positioning and removing the plunger which cooperate with
threads on tHe bottle finish for selectively assembling and disassembling the plunger from the

plunger.
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the slant of the camsurfaces (132). The fingers (134) are connected in

spaced relation to the 12
WO 00/ 18453

PCT/ US99/ 224@¥a0ng4s3 SKirt port,i_;_ nectl ng | i alBro§shbasder so t hat
the fingers (134) have a limt M in an axial direction.
The barrel (110), as best illustxy atce Ll Ne 23 and 24 is of a stepped

configuration defining an upper section (110[ err]) and a | ower section
(110[err]) of smaller dianeter connected by afrusto-conical section
(110[err]). A stop sleéve (140)nestsinthe enlarged upperportion (110[err])

I e e I
generally r eg};[ gcprgon 8f tné P ungel%taxsid gn lugx?ng cgnfpon%ng rib means on the outer shell and cap

portion of the plunger which are normally spaced apart and which are inter-engageable to

permit rotation of the inner cap by rotating the outer shell.

5. A dosage dispenser as claimed in claim 1, including biasing means normally

_ positioning the cap portion and outer shell in a position wherein the confronting ribs are
spaced apart so that rotation of the outer shell does not effect axial displacement of the cap
portion of the plunger and cap portion of the barrel.

6. A dosage dispenser as claimed in claim 1, wherein said plunger has a dial with
openings for selectively viewing indica means so that the user can selectively position the stop
Iug on the plunger relative to the keys way in the stop sleeve.

7. A dosage dispenser as claimed in claim 1, wherein the stop sleeve and outer cap are
an integral subassembly.

8. A dosage dispenser as claimed in claim 1, including a circumferential extending
radially outwardly directed flange on the container finish having a pair of diametrically
opposed cam surfaces offset to define locking faces and including a pair of di:;xmetrically
opposed axially extending ribs on the interior of the skirt which are aligned with and overlie
the cam sgrfaces configured so that in one direction rotation of the outer cap, the lugs override
the cam surfaces and rotation in the opposite direction they inter-engaging which the stop

surfaces to prevent rotation in a direction to remove the cap portion from the container.

24

SUBSTITUTE SHEET (RULE 26)



the lower termnal end ofthe sleeve (144) and defining . in the present

i nstance, two stops (148) and (150) of different axial heights (Herr] and
Herr]), respectively. The side walls of the each cut- out (146) are
“flared out wayglhassas at (152 and 154), respectively to serverafosdikat or

gui de portions when the plunger lug (6) is in general registry with a

sel ected cutout. The upper end of the sleeve (140) has an upwardly
convergi ng frusto-conical wall (160) termnating in a downwardly dependi ng
skirt (162) defining a circunferentially dependi ng channel (164) of

U shaped ‘cross-section. The skirt (162) has a radially outwardly directed

bead (166) which fit t the bead.(137) of the. I . ti
(110) to det achal ) WREROPHES 8 hebi et fab)rr el FoT Py oG PR hger
barrel in the manner. sho in Fi.g. 12. Wien so enbled, the _sto | eeve
(1ahy i s el eret Biie OV B fidue iy PRt posiions RRPDRIe Y LS St 157)
The t 14 . t.h I 40 t illustrated in_Figs.
18 and 19" o e Hhe e Sl gD e e Brobm s e G spirsetioe it o
arcuat e segne tgﬁél?O nd, 172), having an arc [err] . generally equal to the
arc (B) of t’ﬁg‘e oRishe BB pyThgpsradaliaqutyardly o permd rotetionef thé e Ppiondta t he

user and aid_ in the positioning of the plunger lug (6) in registry with a
sel ect ed cutdFgetioptopsmove it from the container.

[
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13 WO 00/ 18053
PCT/ US9Q9/ 22497 or (148) and in turn providing the neans for
into the syringe in a

sel ectively varying the dosage of product drawn

manner to be wWe%gfdskded in nore detail hereafter. porausednedr dose

di spenser assenbly (100) further includes a syringe plunger (180) having a

piston (182) at its outer distal end gpg an inverted cap (184) at its outer
! §) of the cap is serrated to aid .

end. The outer periphery of the rim'(‘l
the user in rotating the same. The top ofthe cap (184) has arcuate slots

(186) and (188) which qrfegignetrically opposed and AT and shape to
generally conformng tad i ze and shape of the iffjdresa pedd) (140) and
(172) on the stop sleeve (140). The plunger (1803 radi roj ecting
| ug (190) | ocatedqq : a7
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between its outer term nal ends and di sposed a distance (D) fromthe top so
that it lies below the lower term nal edge of the stop sleeve (140) when

the plunger (180) is in a fully seated position as shown in Fig. 12.

The exact doswodwﬁﬁgnser assenbly further includes an outq&nﬁﬁgh%ﬂgap (200)
whi ch as best shown in Figs. 25-28, inclusively, is generally of cup-li
form havi ng an upper skirt portion (20?% and a lower skirt portion (204)
whi ch is stepped outwardly to define / 3rcunferential|y ext endi ng,
downwar dl y dependi ng face (206) which has a series of <circunferentially
spaced inclined cans (208) which as best illustrated in Fig. 12 and 29A
averlie and are aligned with rimof the top po.tlon 5ﬁ the barrel. Note
that canms (208) L ative to the b §5) so t hat
rotation of the cep=X I di rection, a +8e direction,

si nply produces an ovdrr|de{ whereas mhen t 8gt he
opposite direction, the ial locking s 86 5[err])
i nter-engage so that tlhel} barrel (110) II . ‘200 a
direction to tighten ift Qn [ he contalne
14 N
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WO 00/ 18453
PCT/ US9Q9/ 22497 undersi de of the top of the outershell cap (200) also

has a circunferentially extending equi- spaced series of inclined cans
(210) i ncli negoighgsdi recti on opposite inclined cams (206) c*rﬁf%ggdzl?ﬁt when
the outershell cap (200) is depressed, the inclined cans (210) can -
the scal | oped recesses (135) when the outershell cap

i nterengage with
(200) is rotated in the countercl ockwBge&23 direction to renove the entire
syringe subassenbly (104) fromthe container (102). In addition, the Iomer

term nal edge (212) of the skirt (204) engages the upper face of the
container flange (214[err]) to limt dowward novenent of the outer shel
cap (200) when depressed. Consi der now assenbly and use ofa exact

dose di spenser assenbly in accordancew th 13
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t he present invention. The container (102) is first filled with a
predeterm ned quantity of a 1liquid product. The syringe barrel (110) is
then inserted through the open end of the container (102). The barrel _
(110) is thenwphatls in a clockw se direction so that the %?ﬁgﬁgggfging
threads (122 and 123) nesh until the barrel cap portion (15 'sTtully-
seated as shown in Fig. 12. Thereafter, the stop sleeve (140) is inserted
into the open end of the barrel (110 /uyi3il it bottons out and the
interengaging rins (137 and 166) are in the position shown in Fig. 12. In
this position, the stop sleeve (140) is seated in the barrel (110). The
outer shell cap (200) 1is then positioned over the cap portion (120) of the
barrel (110). Note that the spring fgangers (134) nmaintain the actuating
angagenent with the scalloped slots
(110). Lastly, the plunger (180) is
3\t he remai ning parts in the manner
15

(132) in the cap portion of
inserted so that the top (10
shown in Fig.12.
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FIG. 10
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WO 00/ 18453
PCT/ US99/ 22497. Now when it is desired to withdraw a

predeterm ned quantity of product fromthe container (102), the top (184)
of the plungen 80) is rotated until the arcuate openi ' i gned
with the desi#g%&%ﬁg%tity to be dispensed, for exanple, O.SEﬁy#QQﬁg}pLunger
(180) is then actuated axially upwardly. In this position, the lug (6) is
aligned with the cutout and the plunb&r23180) can be displaced upwardly
until the lug (190) bottons on the stop (148). This is the position shown
in Fig. 29A. The user ten presses the outer cap (200) downwardly agai nst
the bias of the sprin 'pbérs (13@) so that the interior cans of the outer
cap (200) engage th 6132) onthe cap portion of the barrel
(110). Rotationofth in a counter-clockw se direction turns
the barrel cap ion to renove it fromthe container so
that the syril i thdrawn fromthe container and cans

202
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(208) of the outer cap (200) engage canms (134) of the barrel assembly -
(110). Note that the container finish includes a circunferentially
ext endi ng flange (214[err]) spaced downwardly fromthe |ower term nal edge
of the outer \6?/ [s4@l @ predetermned distance approxi mat 34, to the
di spl acenent di'stance of the outer cap (200) relative to the Internaliy

t hreaded nounti ng head of the barrel. In accordance with the
present invention, the desired quantigy@g can be selectively varied from
those indicated in the drawings by sinply replacing the stop sleeve (140)
with a stop sleeve (1429 ha A ffel:lggft step configuration.

Referring now to Fig : there i s shown anot her

rrbl y in accordance with the present

16
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WD 00/ 18453
PCT/ US9Q9/ 22497 11- 29. For ease of understanding therefore, the

el enents of the assenbly shown in Figs. 30- 34, inclusive, are provided
with the sane ce huneral with an "a" subscript. Ac i this
enbodi nment of“?ﬁ@ﬁ?ﬁgention i ncl udes a dial plunger (180[e§$%%¥gg%¥5uter
cap (200[err]), a stop sleeve (140'), a barrel (104[err]) The container is
designated by the nuneral 102[err]. 7 npapcordance with this enbodi nent of
the invention, the dial plunger (180[err is an elongated hollow tubul ar
el ement (300) having a closed arcuate tip portion (302) which conforns
generally to the internal configuration ofthe | ower end ofthe barrel
surroundi ng the di scharge opening (306) and designated by thenuneral 308.
In the present instance he barrel has a pair of circunferentially

extending axially space=_..dialhxooutmardly di rekéx ed sealin? 310)
spaced upwardly fropm#te Towey terni nal end of t he Ml ungel 48 ildded to
provi de a sealing /£ i-~h7phe interj

’ e plunger ( 160

(104[err]) upﬁl

80 270
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axially in the barrel in the manner described previously. The stop |ug
(190a) has a gently curved outer peripheral surface (312) to conform
generally to the offset in the barrel as showmmn in Fig. 32. There
is showm in Figs. 35-40b, inclusive, another enbodi nent egrexdebsdi spenser
assenbl y invﬂ%%ﬂpﬁ%nce with the present invention. As in the previously
described enbodinent, sone of the elenents of this enbodi nent are
generally simlar to those previou$iA2described and therefore are given
the sanme referegge nuneral with, in the present instance, the subscript
“b". The assenbkyl which is generally designated by the nuneral 100[err]

i ncl udes a2pl unge =* err]),%a barrel8(104@rr]), and cont ai ner
-(102[err])m I n{FMy i g%nce, tke ourer cap (200[err]) arfd the stop

present ins
sl eeve (140fer peen inQigrated"nd gfifrally desi gnat ed by
17
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WO 00/ 18453 _
PCT/ US9Q9/ 22497 . the nuneral 4100. In an alternate arrangenent a single
pad is cooperatively associated with. the w ndows. As described in
nmore detai l h@B%g}igt&r, the various conponents of this enbgdifiRiaF the
invention are contigured in such a way to provide a squeeze and turn °
operation which, generally speaking, is easier to manipul ate.
Considering first the construction ofg A28 i ntegrated outer cap-stop sleeve
assenbly (400), the cap portion (200[err]) is of generally cup-like form
havi ng an outer circun t‘:!!ﬂ:\g' extfgﬂlng skirt portion (402), an inner
sl eeve nenber (404) ﬂf’;h~h§$:tq S reads (406) to mate with threads
7 N
(408) on the neck gﬁe comrabﬁ
renmovi ng the intggfgted
bel ow. The out ey

ly in the manner descri bed
Jpstandlng central hub portion
d\\series of circunferentially

il @104[err]) in the manner shown in

N - 206 _208 N {
—~204 Y 208N ‘(
- 204

FIG, 26 212 FIG. 27
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Fig. 37. As best
(104[err]) has a
downwardly fromits upper ternina

barr el

illustrated in Figs.
radially outwardly projecting collar
end which has a dependi ng

37 and 37a,

t he upper end of the

(412) spaced

ci rcunfer entwgh %A%Xt ending flexible sealing flange (414)romnisednsygats on

t he axi al
parts are in the
qf the barre

end O

(104[err]) above the WYIZ& 412 has external

e container adjacent the discharge opening when the
assenbl ed rel ati onship shown in Fig. 3 7. The upper wall
ribs (416)

whi ch engage with the internally ribbed hub (410) of the cap to support
the barrel (104[err]) inside the cap portiobn (200[err in the manner shown
in Fig. 37. The rib arrangenent facilitates a press {?t and creat®84a seal
bet ween the barrel and outer cap. é?
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In the present instance, the stop sleeve is fornmed integrally with the cap
portion (200[err]) as best shown in Figs. 37 and 38. Thus the stop sl eeve
(140b) is formed integrally and is connected to the internally threaded
sl eeve nenber a by short radial connecting wall ( xpl ai ned
bel ow, the ppg%§9é¥% t hrough the center of the dianetrica# f*%%@%?g :
keyways (148[err] and 150[err]) which define cam surfacespasses through the
dose sel ectorportions (438) on thdlolit&3 periphery of the skirt so that
when the user aligns the plunger on either of t he dose selectors (438),
the camfollower (190[err]) is aligned with the keyway cam surfaces
(148[err] and 150[err]) and can be activated by in an axial direction

(407). When the cam foll ower is in internediate positions, it is aligned
wi th and abuts the | ower edge ofthe stop sl eeve (407) to prevent axially
upward di spl aegarent thereof (see Fig. 29). The skirt portion (402)
of the cap (200{err]) has a pair of diametrically opposed axially
extendi ng | ugs W\418 a configuration to—d e~ cam surface
(420) and a stop urf (4 The di sc portion onQEBe ggptu ner has
dianetrically oppdsed | e ry IBOA %Wmm[ il
sl
I80A
il 140A
> - VA I90A
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| ugs or teeth (424) which have a tapered cam surface (426) and a stop
surface (428). Accordingly, when the cap (200[err]) is turned in a

cl ockwi se direction to assenble it to the container (102[err]), the teeth
(424) ratche@wﬁg@ he lugs (418) on the container (102[epkinisdoRzder Mt
assenbly and en rotated in a reverse direction lock to prevent renoval of
the cap (200[err]). Wwen it is desired to renove the cap (200[err]), the
skirt portion (402) is pressed raditd¥y¥3 nwardly by the user at
dianetrically opposed points, as at 432, approximately 90[err] to the |ugs
(418) to permt rotation of the cap (200[err]) in a counter-clockw se
direction to renove it fromthe container (102[err]). The serrations (430)
on the exterior surface of the skirt portion of the cap is

19 WO 00/ 18453
PCT/ US99/ 22497
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interrupted at the squeeze locations (432) to provide visual indicia to the
user. The skirt portion part of the cap is also nore flexible in these
areas for ease of squeezing and renoval of. t he cap. The
disc-like top f the plunger, has in the present ins si ngl e
indicia in rﬁ\):uﬁé%ﬁn of arrow (436) aligned with an arcua’%{gl[%%?\/2 W (438),
which in turnis aligned with a channel. The serrations (430) on the
skirt portion of the cap is also intE3vyg3ed at two dianmetrically opposed-
| ocations (438) to provide two dose selectors. Accordingly, when the
arrow (436) on the disc-like top ofthe plunger is aligned with_one of the

dose selectors (438), the user can now wi t hdr aygyhe pl unger: en the
user withdraws the plunger, the cam follower (190ByN sdhed wiih
either the short cam surface (148[err]) in Fig. 38 orj d\'fﬁggﬁbé cam
surface (150[eppg) in Fig. 39. The dose selector secti ¥38),Dn t he

outer periphery ofthe skirt4p®rtion 432 are aligned w the cam surfaces

(148[err], 150[eXr]) in the op sl eeve 3140). égbshomm in
Fi gs. 41-44 inclusive di pedddof exact dose d Spevie assenbl y
I n accordance with e pyes I nv I on, generally sim|ar configuration
and - 1808
D
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operation to thepreviouslydescribed enbodi ment of Figs. 35-40b. _
Accordingly, simlarpart nunbers have been given the sane reference
nuneral with the subscript "c". In this instance, the plunger
barrel (180[ ¢y I s an el ongated hol | ow tubul ar nenber open t its | ower
end to receisgéé%ﬁﬁﬁnger pi ston (502) nmade of a suitable B%Bﬁ@%m%91plastic
material. As illustrated, the piston (502) is of a stepped configuration,
having a smaller internal piston ppLyipn (504) which engages and seals in
t he open end of the plunger barrel (104[err]) and has a pair of
circunferentially extending ribs (506) providing an‘interference fit with

o e ™ PR I
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surface of the plunger barrel (180c). The enl arged piston portion (508)

| i kewi se has radially outwardly projecting circunferentially extending
ribs (510) to engage the interior wall of the barrel (104a). There
i's shown in Ry@gyfass48 i nclusive another enbodi ment of exgehdassdi Spenser
assenbly in accordance with the present invention. As in the previously
descri bed enbodinents |ike elenents such as the barrel (104[err])

contai ner (102[err]) and plunger (186[/eRl3]) are given the same reference
nuneral with the subscript "d". This enbodinent is generally simlar to

t he enbodi nent shown and described in Figs. 41-43, inclusive, which
features the integrated cap and stop sl eeve arrangenent. I n
accordance with this enbodi nent, generally designated by the nuneral (602)
a valve (602) which seats in the open end of the container (102[err]) in

t he manner shown in Fig. 46. The valve (602) is nade of a flexible
material, such as a polyneric material, and has a flange portion (604) at

its upper end and a frusto-conical tipl4gBrti (606). The frusto-conical
§§Oextending fromthe pointed
h

tip portion (606) has a series of intﬁ (60
tip (610) to allow assenbly ang=rprayal—of Iun%er barrel and ot her
conponents in the manner shown 1 46. 400
f / 404
f 1408
432 / 432
<
14
/
406 #
440 407

FIG. 38

405 ISOB 410
NI
400
404
f 1408
432 432
’ 406 !}
440

407

FIG. 39

SUBSTITUTE SHEET (RULE 26)



val ve (602) functions as a w per when the barrel and associ ated el enents
are withdrawn for a use application to wipe any |iquid product on the
exterior surface of the barrel. There is shown in Fig. 49 another
enbodi nent of ey aglsssdose di spenser assenbly in accordance pgrhfyeddarpr esent
invention. This assenbly is generally simlar to the previously described
assenbly in terns of conponents, function _and operation. However, in this
21. WO 00/ 18453 16/23

PCT/ US99/ 22497 i nstance, the skirt portion ofthe cap is provided
with figure grip portions (702) at dianetrically

438

FIG. 40B
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opposed | ocati ons. Figs. 50 and 51 show a nodified dial plunger
configuration wherein the disc portion has an opening (804) in its upper
end aligned to acconmpdate a plug (802) for an conpany identification |ogo
or the like. wooonsss3 Even thoughparticul ar enbodi ments of pdhgsepsRSENt

I nvention have been illustrated and described herein, it 1s not 1nterided
tolimt the invention and changes and nodifications nay be nade therein
within the scope of the follow ng cld hs23 In summary, the secure
dose di spenser assenbly of the present invention has many features which
may be sunmmarized as follows. Secure dose assenbly cones as an interva
unit, and as part of the package and not as a separate dispenser, that can
get disassociated from or Iost42&nﬂ3&wlnge style of the present invention
all ows conpl ete evacuation of all ¥ he barrel, regardless of
product viscosity, ensurlng‘Q“ weT 1S dlspensed in the proper
dosage. The assenbly can 402 ea \‘onﬁﬁﬁlly manuf act ured, for
exanple, by standard i bect % A*astic materials such as

Pol yol efi n resins. Theé@ : tesent contact or stability
I ssues whi ch rubber or therny S may present.

432
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O her advantages include little or no chance of ms-dosing to a w per
inserted in the container finish to clean the outside of the barrel upon
renmoval as explained in nore detail. .

22 VoQendses 53
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1. A dosage dispenser assenbly for containers to dispense liquids in the
cont ai ners conpri sing: an el ongated hol |l ow barrel; nmeans
for renovably nmounting the barrel over the di scharge opening in the

contai ner * sGud hfsqdsn the seated position the barrel port Pi&mg%ﬁg‘%ed

adj acent the bottom of the container; a stop sleeve of generally
tubul ar configuration engaging internally of said barrel having at | east
two key ways of different axial depti® Ag8i ning camfollower surfaces; and
a plunger engageable in the barrel having a lug elenent rotatable relative
to the stop sleeve:‘between a position wherein the plunger tip is fully
seated in the barrel and another position wherein the plunger may be
activated axially to draw a predeterm ned dosage of liquid into the
barrel. 2. A dosage dispenser as clained in claiml, wherein said
stop neans includes a plurality of key ways of different |ength and said
foll ower nmeans includes a projection engaging in said key ways when

sel ectively aligned therein. 3. A dosage dispenser as clainmed in

claim1l, wherein said plunger barrel includes an
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internally threaded cap portion forpositioning and renoving the plunger
whi ch cooperate with treads on the bottle finish for selectively

assenbl i ng and di sassenbling the plunger fromthe plunger.
23 VWO O dbiidsss ' ' PCTNUS99/22497
PCT/ US99/ 22497 4. A dosage dispenser as clained in claim1,

I ncl udi ng an outer cap which overl

i neluding confronting rib neans on t
pl unger which are normally spaced apart_and whi
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permt rotation of the inner cap by rotating the outer shell. 5. A
dosage di spenser as clained in claiml1, including biasing nmeans normally
positioning the cap portion and outer shell in a position wherein the
confronting rwbsomsss spaced apart so that rotation of theconissnzehel | does-
not effect axial displacenent of the cap portion of the plunger and cap
portion of the barrel. 6. A daosage di spenser as clained in claim

1, wherein said plunger has a dialaﬁfr23openings for selectively view ng

i ndi ca neans so that the user can selectively position the stop lug on the

pl unger relative to the keys way in the stop sl eeve. 7. A dosage
di spenser as clained in claim1, wherein the stop sleeve and outer cap are
an integral subassenbly. 8. A dosage dispenser as clainmed in claim

1, including a circunferential extending radially outwardly directed
flange on the container finishgapving a pair of diametrically opposed cam
surfaces offset to define [ocking faces and including a pair of

dianetrically o 3 endﬁﬂ% ribs on the interior of the skirt
whi ch are aligne nd eril e can1sur&ﬁfes configured so that in
override

one direction rg Olef ¢ cap, the lug

602 608

602 604
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- FIG. 47
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the cam surfaces and rotation in the opposite direction they inter-engagi ng
which the stop surfaces to prevent rotation in a direction to renove the
cap portion fromthe container. '
24 WO .
PCT/ US99/ 2249{%@&@&‘5’} 9. A dosage dispenser as cl ai nBeEI/U§pIE24T m 1,
wherein the skirt of the cap portion is knurled and is relieved at two
diametrically opposed positions apppoximately 90[err] renoved fromthe
ribs wherein radially inwardly applied pressure at these |ocations

di spl aces the skirt in the region of the rib portions radially outwardly
te permt rotation of the cap portion in a
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direction to renove it fromthe container.
WO 00/18453 ' PCT/US99/22497
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{54) Title: EXACT DOSE DISPENSER DEVICE ASSEMBLY
(57) Abstract

This invention is a dosage dispenser assembly for containers to
dispense liquids in the containers. The assembly includes an elongated
hwllow barrel (1), and means for removably mounting the bamel over the
discharge opening in the container (9) so that the port in the barrel in
the seated position is disposed adjacent the bottom of the container (9).
A stop sleeve of generally fubular configuration engages internally of the
barrel, and has at least two key ways of different axial depth defining cam
follower surfaces. A plunger (5) engages in the barre] baving a fug element
(6}, and is rotatable relative to the stop sleeve between a position wherein
the plunger tip is fully seated in the barrel and another position wherein the
plunger may be activated axially to draw a
contents into the barrel.

predetermined dosage of liquid
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