PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6:

B67D 5/06 Al

(11) International Publication Number:

(43) International Publication Date:

WO 00/15540

23 March 2000 (23.03.00)

(21) International Application Number: PCT/US99/20953

(22) International Filing Date: 15 September 1999 (15.09.99)

(30) Priority Data:

60/100,318 us

15 September 1998 (15.09.98)

(71) Applicant (for all designated States except US): LOCTITE
CORPORATION [US/US]; Hartford Square North, 10
Columbus Boulevard, Hartford, CT 06106 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): PAGLIARO, Joseph, B.
[US/US]; 178 Willowbrook Drive, North Brunswick, NJ
08902 (US). VAKIENER, Brian, R. [US/US]; 501 Cedar
Hollow Drive, Rocky Hill, CT 06067 (US).

(74) Agents: SCOLA, Daniel, A., Jr. et al.; Hoffmann & Baron,
LLP, 6900 Jericho Turnpike, Syosset, NY 11791 (US).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR,
KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN,
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI,.SK,
SL, TJ, T™M, TR, TT, UA, UG, US, UZ, VN, YU, ZW,
ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, TZ,
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR,
NE, SN, TD, TG).

Published
With international search report.

(54) Title: DISPENSING CLOSURE ASSEMBLY

(57) Abstract

A dispensing closure assembly (10) positionable over an open end of
a container includes a cap (12) attachable to the end of the container and
having a sealable opening in fluid communication with the contents within

the container.

«—m@

N
N
\ §/14
N N
NN
\\\ N 49
VNE
50
64
% / 84
\% % 62
>// 7 \ 86
% Z
% 12




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
CU
CZ
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Céte d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
Nz
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
Sz
D
TG
TJ
™
TR
T
UA
UG
us
Uz
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

WO 00/15540 PCT/US99/20953

DISPENSING CLOSURE ASSEMBLY

BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to a dispensing closure assembly for liquids of various
viscosity. More specifically, the present invention is directed to a single dispensing closure

assembly for precisely dispensing anaerobic adhesives and sealants of various viscosities.

Description of the Related Art

Various designs for fluid dispensing closure assemblies are known which dispense the
contents of a container over which the dispensing closure assembly is placed. Additionally,
these closure assemblies provide for sealing the container between usages. These dispensing
closure assemblies generally include a stationary cap which is attachable to the container of
fluid and a cover which is movable with respect to the cap so as to open a dispensement
passageway through the assembly and thereby place the contents of the container in fluid
communication with a dispense opening in the cover so that the fluid may be dispensed.

Such dispensing closure assemblies may be either twisted open and closed or pushed-pulled
open and closed so as to effect the relative movement of the cap and cover. Many known
dispensing closure assemblies also permit relative movement of the cap and the cover so as to

vary the dispense opening so as to increase or decrease the flow rate of the dispensed fluid.

In addition to accounting for viscosity considerations, the nature of the fluid to be
dispensed should also be considered. For example, since certain adhesives, such as
cyanoacrylates, cure in presence of moisture, while others, such as anaerobics, cure in the
absence of oxygen, the dispenser should be designed with the ability to accommodate the
particular requirements of the adhesive to be dispensed while also providing a convenient

method of selecting an appropriate and versatile means for doing so.

Anaerobic adhesives are characterized by curing in the absence of oxygen through
contact with active metals, such as iron and copper. Many of the existing dispensing closure

assemblies for anaerobic adhesives allow active metal contaminants thereinto through the
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dispense opening during the course of dispensing the adhesive. These contaminants have the
deleterious effect of accelerating the curing mechanism in adhesive still contained within the
dispense passageway which results in eventual blockage of the dispensing closure assembly.
Once this occurs, an operator usually cuts such dispense assemblies proximal to the cured
blockage in order to again allow for dispensing of the adhesive from the container. Cutting a
dispensing closure assembly, however, may result in a differently-sized dispense orifice and
thereby significantly change the dispense characteristics for the assembly. The drawback of
contaminants into the dispensing closure assembly can be minimized by tailoring the size of
the dispense orifice to the viscosity of the fluid being dispensed so as to provide for precise
metering of the fluid therethrough. These problems are multiplied when the dispenser is

involved in assembly-line operations such as in the automotive or electronics industries.

Adhesives as a general class of fluids useful in the present invention, however, exhibit
a wide variety of viscosities, ranging from a fluid being less viscous than water to a flowable
paste. The actual rheology of the adhesive used will depend on the intended application.
Dispense assemblies having only a single-size dispense orifice may precisely dispense a bead
of adhesive when the viscosity of the adhesive is suited to the geometry of the dispense
orifice provided. If the same dispensing closure assembly is used for a different adhesive,
however, the geometry of the dispense orifice may neither adequately contain adhesives
having a lower viscosity nor adequately dispense adhesives having a higher viscosity.
Additionally, it is generally desirable to provide a dispensing closure assembly which may
accommodate a range of fluid viscosities so as to reduce the manufacturing costs of

producing unique dispensing closure assemblies for fluids of narrow ranges of viscosities.

Towards this end, known dispensers have often attempted to accommodate a wide
range of viscosities by providing dispensing closure assemblies having a range of selectably-
sized dispense openings at the dispense tip. One such example is shown in U.S. Patent No.
5,501,377, where a dispensing closure assembly includes a central cylindrical sealing post
which is variably positionable within a conical or tapering cover wall so as to provide a full
range of dispense opening areas at the dispense orifice. For a fluid of a given viscosity,

precise dispensement thereof through a series of assembly closures and openings is suspect
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due to the fully variable cross-sectional area which may be provided at the dispense orifice. -
That is, the user is unlikely to precisely select an appropriate dispense opening area each time

the dispensing closure assembly is opened.

Another example is shown in U.S. Patent No. 4,927,065, which provides a dispense
orifice of discretely changing dispense orifice sizes by positioning a central sealing post
having a series of steps formed at its distal end within a cover having a cylindrical dispense
aperture. From a closed position where the post extends through the dispense orifice, the post
is withdrawn through the cover so as to place different-size steps within the dispense orifice
to vary the geometric configuration at the dispense orifice. While providing a more
repeatable variation in the dispense orifice, such a design may not be suitable for dispensing
anaerobic fluids due to the contamination risk from the post extending out from the cover in
the open position. The post is likely to contact the surface to which the adhesive is being
applied and to collect particles of that surface which may, in turn, cure the adhesive on the
post. For example, particles of brass or other active metals that collect on the post can cause
the adhesive thereon to cure very quickly. Adhesive curing on the steps of the post will
change the diameter of the post at that location, and thereby affect the dispensing
characteristics of the dispensing closure assembly. Furthermore, as the post is exposed
during application of the adhesive, the post is more susceptible to being bent or damaged.
This too prevents precise dispensement of a fluid. And, from a manufacturing standpoint, it
is often times difficult to mold a thin post having a complex geometry at its distal end due to
the manner by which such molds accept the moldable plastic and by which the post is

withdrawn from the mold in a direction towards its proximal end.

In addition, such designs may not be suitable in many applications because in the
course of accommodating a wide range of viscosities, the user is left with more options than
may be desirable for day-to-day applications in which precise metering of an adhesive is of
paramount importance. For example, when a dispensing closure assembly allows a user to
select between three dispense opening sizes depending upon the type of fluid to be dispensed,
each time the user opens the dispensing closure assembly there is a risk that the user may

incorrectly select an incompatibly-sized dispense opening. Should the user select too large a
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dispense opening for a low viscosity fluid, far too much fluid may be dispensed onto a high
cost component which must then be either cleaned or discarded. The likelihood of the user
selecting an incompatibly-sized dispense opening is higher still in manufacturing
environments where the operator opens and closes the dispensing closure assembly many

times during the course of use.
It is therefore desirable to provide a dispensing closure assembly able to accommodate

a variety of fluid viscosities which is also dedicatable to a particular fluid viscosity so as to

require only a binary on-off adjustment by the user prior to each use.

SUMMARY OF THE INVENTION

The inventive dispensing closure assembly is positionable over an open end of a
container. The dispensing closure assembly includes a cap attachable to the open end of the
container and having a sealable opening in fluid communication with the contents within the
container and an elongate hollow cover slidably movable with respect to the cap from a
closed position restricting passage of the contents through the sealable opening of the cap to
an open position permitting passage of the contents through the sealable opening of the cap.
The cover includes a dispense end providing an annular cover surface defining a dispense
opening of a first diameter for either direct dispensement of fluid therethrough or mating fluid
communication with a luer cannula having a dispense opening of a second diameter smaller
than the first diameter. The dispense end further defines an annular mitre channel spaced
from the annular cover surface for providing a location at which the cover may be severed to
define a dispense opening having a third diameter larger than the first diameter for direct

dispensement of the contents.

The cover desirably includes a frangible tip in registry with the dispense opening for
sealing the cover prior to first dispensing the fluid. The dispensing closure assembly is also
contemplated as being provided in kit form with a luer slip cannula for positioning over the

free end of the cover.
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The present invention also discloses a method of dispensing a fluid, comprising the ‘
steps of providing a dispensing closure assembly to an open end of container of fluid, where
the dispensing closure assembly includes a plurality of dedicatable dispense openings and a
binary on-off adjustment by the user prior to each use for providing fluid communication
between the container and one of the dedicatable dispense openings. The method also
includes the steps of selecting one of the plurality of dedicatable dispense openings for
dispensing the fluid therethrough and adjusting the dispensing closure assembly to one of an
open position so as to establish fluid communication between the container and the dispense
opening and a closed position so as to prevent fluid communication between the container
and the dispense opening subsequent to the selecting step. The selecting step further allows a
user to select dispensement through a first dispense opening defined by the assembly, through
a second dispense opening defined by a luer-slip cannula positioned over one end of the
assembly, and a third dispense opening defined by cutting the assembly at a mitre channel
formed in the assembly. The second dispense opening being smaller than the first dispense

opening and the third dispense opening being larger than the first dispense opening.

The present invention recognizes that requiring a user to select a properly-sized
dispense opening each time a dispensing closure assembly is opened tends to only lessen
quality control of the precision with which the fluid may be metered. As the optimum or
most desirable dispense opening area is a function of the particular fluid to be dispensed and
the particular use to which it is directed, the desired dispense opening area is effectively
determined once the dispensing closure assembly is mated to a container of a particular fluid.
The present invention has particular applicability for use ona variety of adhesive
compositions having different viscosities, curing mechanisms and uses. Among the more
desired adhesives contemplated for use with the present invention are anaerobic adhesives,
cyanoacrylate adhesives, silicone adhesives, polyurethane adhesives and combinations and

copolymers thereof. Other fluids are of course also contemplated.

The present invention will be more readily appreciated in a reading of the “Detailed

Description of the Invention” with reference to the following drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a perspective view of the dispensing closure assembly of the present

invention.

Figure 2A is a side elevational view of the cap of the dispensing closure assembly of

Figure 1.

Figure 2B is a cross-sectional view of the cap of the dispensing closure assembly of

Figure 1.

Figure 3 shows a cross-sectional view of the cover of the dispensing closure assembly

of Figure 1.

Figure 4 shows a cross-sectional view of the dispensing tip of the present invention.

Figure 5 shows a cross-sectional view of the dispensing closure assembly of Figure 1

in the closed configuration.

Figure 6 shows a cross-sectional view of the dispensing closure assembly of Figure 1

in an open configuration.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 1, the present invention provides a dispense closure assembly 10
for dispensing a fluid such as an anaerobic adhesive. Dispense closure assembly 10 includes
a cap 12 and a cover 14. Bach of cap 12 and cover 14 may be formed of a suitable plastic by
conventional manufacturing techniques. For example, cap 12 is desirably formed from high
density polyethylene and cover 14 is desirably formed of a softer plastic such as
polypropylene and the like. The material selected for both cap 12 and cover 14 should be

breathable in that air may pass therethrough and inhibit premature curing of the fluid within
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assembly 10. Cover 14 is longitudinally movable with respect to cap 12 from a closed

position blocking fluid flow through cover 14 to an open position allowing precise fluid

metering through cover 14. In the present illustrative e

employs a push-pull arrangement to effect the relative longitudinal movement of cover 1

with respect to cap 12 between the op

hereinbelow.

en and closed positions,

Assembly 10 may dispense fluids having a viscosity anywhere in the range of 10

mbodiment, dispensing closure 10

4

as will be described further

centipoise (cps) to 8,000 cps requiring no more than lightly compressing a flexible portion of

the container (not shown) to which it is attached. Assembly 10 provides for the user to select

through cover 14 to a work surface. The selection of the proper dispense opening size is

determined according to the viscosity

from up to three possible sizes for a dispense opening through which the fluid is dispensed

of the fluid to be dispensed. The user need only make

the selection prior to dispensing the contents of the container for the first time. The user

thereby dedicate dispensing closure assembly 10 to provide a disp
suited to the fluid viscosity of the contents of the container. Once so d

only open and close dispensing closure assembly 10 prior to and after each us

of the proper dispense opening size will be described in further detail hereinbelow.

Referring now to Figures 2A and 2B, cap 12 includes a base portion 16 and an

elongate dispense valve portion 18. Base

wall 20 and an elongate cylindrical inner wall 22 coaxial with and radially inward with

respect to outer wall 20. A generally planar transver
extent of first cylindrical wall 20 and second cylindrical

portion 18. Outer wall 20 includes an interior surface 26, an

plurality of circumferentially-spaced longitudinal gripping ribs 32 so as to assist manual

gripping of cap 12 during both threading attachment with the adhesive container and

longitudinally moving cover 14 with respect thereto. Base portion 16 of cap 12 further

defines a proximal cap passageway 40 having a first portion 42 defined by inner wall 22

second portion 44 defined by transver

se support wall 24 in coaxial alignment with first

may

ense opening particularly
edicated, the user need

e. The selection

portion 16 includes an elongate cylindrical outer

se support wall 24 spans across a distal
wall 22 and supports dispense valve
exterior surface 28 and defines a

cap opening 30 opposite transverse support wall 24. Exterior surface 28 has formed thereon a

and a
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portion 42. Proximal cap passageway 40 is in fluid communication with the interior of the
container of adhesive fluid and forms the first stage of the fluid flowpath for dispensing fluid

within the container through dispensing closure assembly 10.

Interior surface 26 and inner wall 22 define an annular container receiving cavity 34
therebetween for fluid-tight engagement with a male connecting portion of the container of
flowable anaerobic adhesive. Transverse support wall 24 desirably includes a depending
annular sealing tooth 36 for enhanced sealing engagement with the annular rim of the male
connecting portion of the container. Interior surface 26 has formed thereon a helical thread

38 so as to provide a threaded connection with the container.

Dispense valve portion 18 extends from transverse support wall 24 in registry with
proximal cap passageway 40. Dispense valve portion 18 includes a tubular conduit wall 46
and a coaxially-located cylindrical hub 48. Conduit wall 46 terminates at a planar valve seat
50 which defines a cap dispense aperture 57 Conduit wall 46 includes an interior conduit
surface 46a and an exterior conduit surface 46b. Interior conduit surface 46a further defines a
distal cap passageway 54 communicating between proximal cap passageway 40 and cap
dispense aperture 52. Hub 48 is positioned in spaced registry with cap dispense aperture 52
and includes a planar lower hub surface 47 in registry with dispense aperture and an
upstanding cylindrical hub surface 49 coaxial therewith. Hub 48 is connected to conduit wall
46 by three leg extents 57a-¢ extending from hub surface 47 to a Jocation on interior conduit
surface 46a adjacent planar valve seat 50. Leg extents 57a-c are spaced so as to define three

sealable openings 58a-c in fluid communication with cap dispense aperture 52.

Exterior conduit surface 46b includes a first elongate cylindrical surface 60, a second
recessed elongate cylindrical surface 62, an arinular stop bead 64, and a tapered annular skirt
66. First cylindrical surface 60 is contiguous with second cylindrical surface 62 across an
annular tapered rim 68. Second cylindrical surface 66 is therefore bounded at a proximal end
66a by tapered rim 68 and at a distal end 66b by stop bead 64. Tapered rim 68 and stop bead
64 provide for the relative longitudinal positioning of cap 12 and cover 14 in the closed and

open positions as will be described hereinbelow. For manufacturing purposes, interior
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conduit surface 46a generally follows the contour of exterior conduit surface 46D at

cylindrical surfaces 60 and 62.

Referring now to Figures 1, 3, and 4, cover 14 is an clongate hollow member and
includes an elongate hollow mechanical working portion 70 and an elongate hollow fluid
conduit portion 72. Fluid conduit portion 72 further includes a dispensing end 74 originally
provided having a removable tip 76 attached thereto across a frangible neck 78. Cover 14
includes an interior cover surface 80 and an exterior cover surface 81. Interior cover surface
30 defines a cover interior 82 which includes a mechanical working space 83 defined by
mechanical working portion 70 and a dispensing passageway 85 defined by fluid conduit

portion 72.

Mechanical working portion 70 of cover 14 defines a proximal cover opening 71 for
receiving dispensing valve portion 18 of cap 12 therethrough. Mechanical working portion
70 further includes elements for cooperating with stop bead 64 and tapered rim 68 of cap 12
so as to define the closed and open configurations of dispensing closure 10. Interior cover
surface 80 includes an elongate cylindrical cover bushing surface 84 supporting an annular
cover positioning rib 86 at one end thereof. With additional reference to Figures 5 and 6, the
relative alignment of cover positioning rib 86 along second cylindrical surface 62 of cap 12
provides the closed and open positions for the dispense closure assembly 10. As cover 14 is
moved between and open and closed position, annular stop bead 64 of cap 12 provides wiping
sliding engagement with cover bushing surface 84 so as to prevent any fluid from passing

therebetween.

Referring now to Figures 3, 5, and 6, fluid conduit portion 72 of cover 14 includes a
valve section 88 defined by the geometry of interior cover surface 80 about sealable openings
58a-c of cap 12. Valve section 88 is a contiguous stretch of interior cover surface 80
including an annular tapered surface 90, 2 planar seating surface 92, a flared passageway
extent surface 94, and a cylindrical hub-sealing surface 96. Surfaces 90, 92, 94, and 96 are
formed to be coaxial with dispensing passageway 85. As shown in Figure 5, when dispensing

closure assembly 10 is in the closed configuration, cover 14 provides sealing engagement
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with cap 12 so as to prevent fluid communication between sealable openings 58a-c and both
ends of cover 14. In the closed configuration a primary seal is established where planar
seating surface 92 sealingly engages planar valve seat 50 and a secondary seal is established
where hub-sealing surface 96 sealingly engages cylindrical hub surface 49. As further shown
in Figure 5, a third sealing engagement is provided where stop bead 64 of cap 12 sealingly
engages cover bushing surface 84 so as to provide a third sealing engagement between cap 12
and cover 14 below sealable openings 58a-c. The primary seal prevents fluid flowing from
sealable openings 58a-¢ towards dispensing end 74 while the secondary and third seals

prevent liquid from flowing towards cover opening 71.

Figure 6 shows dispensing closure assembly 10 in an open configuration whereby
cover 14 is longitudinally moved in the direction of arrow A from cap 12. It is seen that in
the open configuration that the primary and secondary seals are temporarily broken while the
third seal provided between cover positioning rib 86 of cover 14 and stop bead 64 of cap 12 is
maintained. As planar seating surface 92 and cylindrical hub sealing surface 96 no longer
engage any part of cap 12, sealable openings 58a-c are placed in fluid communication with

dispensing passageway 85.

With additional reference to Figure 4, dispensing end 74 allows a user to select the
size of a dispense orifice so as to provide for precise metering of the fluid therethrough.
Frangible neck 78 is an annular member formed about a distal end 82a of cover interior 82
between a cylindrical tip 100 and removable tip 76. Removable tip 76 is desirably formed
having a cross-shaped component 77a presenting a pair of intersecting arcuate lower surfaces
79a and 79b and supporting a disc-shaped upper component 77b. The cross-shape of
component 77a is selected to minimize the amount of material required by removable tip 76
while the disc-shaped component 77b allows for hot runner molding of cover 14 at relatively
faster cycling times. Removable tip 76 and frangible neck 78 are designed to expose a first
dispensing port 102 defined by cylindrical tip 100 when removable tip 76 is either twisted or
sheared from cover 14. The material selected for cover 14 should be sufficiently brittle so as
to minimize the occurrence of flashing about first dispensing port 102. Flashing being any

extraneous material or rough surface disposed about or occluding first dispensing port 102.
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By minimizing the occurrence of flashing the present invention also minimizes the likelihood -
of entrapping particles which may provoke curing of the anaerobic adhesive across or within
dispensing passageway 85. Dispensing end 74 desirably provides an annular dispensing tip

rim 101 about the proximal end of cylindrical tip 100.

Referring again to Figure 6, first dispensing port 102 is formed having a diameter
selected to provide precise metering of fluids of medium viscosities and adequate metering
characteristics for fluids having low viscosities. In order to better accommodate low viscosity
fluids, cylindrical tip 100 is formed having a diameter which accommodates a luer slip
cannula assembly 110 thereover in frictional engagement. Luer slip cannula assembly 110 is
well known in the medical arts for dispensing medicaments and includes an elongate cannula
112 and a luer adapter 114 at one end thereof. Cannula 112 defines an elongate cannula
passageway 116 and a cannula dispense port 118 having a diameter smaller than that
provided by first dispensing port 102. Cannula 112 thereby provides for even more precise
metering of low viscosity fluids at cannula dispense port 118 than is provided by first

dispensing port 102 at cylindrical tip 100.

The uniform cross-sectional shape of cylindrical tip 100 and the severing of
removable tip 76 ensure reproducible and reliable dispensing closure assembly 10
compatibility with luer adapter 114 in that there is no risk of a user over-cutting the dispense
tip or of the assembly. After separating removable tip 76 therefrom, a user would simply
slide luer adapter 114 over cylindrical tip 100 until abutting annular dispensing tip rim 101.
Luer slip cannula assembly 110 is also desirably formed from a breathable plastic material so
as to inhibit premature curing of an anaerobic adhesive therein. The present invention further
contemplates providing a luer slip cannula assembly 110 in kit form with dispensing closure

assembly 110 for dispensing fluids having a low viscosity.

Dispensing closure assembly 10 also accommodates dispensement of fluids having a
relatively high viscosity. Exterior cover surface 81 defines an annular mitre channel 104
adjacent cylindrical dispensing tip 100 for guiding a hand-held cutting device in severing

cover 14 so as to expose a second dispensing port 106 having a diameter that is greater than
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the diameter of first dispensing port 102. Mitre channel 106 is formed about a portion of
dispensing passageway 85 having a diameter larger than provided through cylindrical tip 100.
Second dispensing port 108 is thereby better suited to accommodating and precisely metering
fluids having a relatively high viscosity. Desirably, mitre channel 106 extends in

substantially transverse coaxial alignment with dispensing passageway 85.

As the container to which dispensing assembly 10 is mounted will indicate the
particular fluid contained therein, a user will know prior to dispensing the fluid just how large
a dispense orifice is required for precise metering of the fluid. For low and medium viscosity
fluids, the user may choose to simply separate removable tip 76 from cover 14 and proceed to
dispense. Or, for low viscosity fluids the user may couple a luer slip cannula assembly over
cylindrical tip 100 so as to dispense through a smaller dispense orifice. Alternatively, for
relatively high viscosity fluids, the user may cut cover 14 at miter channel 106 so as to expose
a larger dispense orifice. Once the initial dispense orifice decision is made, the user need
only open and close dispensing closure assembly 10 with each use. The present invention is
thereby able to accommodate fluids of a range of fluid viscosities while also minimizing the
occurrence of the user improperly selecting the size of the dispense orifice and dispensing

copious amounts of fluid onto a work surface.

A user may close dispensing closure assembly 10 by applying a longitudinal closing
force in the direction of arrow B, shown in Figure 5, to force positioning rib 86 of cover 14
back towards tapered rim 68 of cap 12 until the primary and secondary seals are re-
established. Once again, during the relative longitudinal movement of cover 14 and cap 12,
stop bead 64 of cap 12 continues to wipingly slide along cover bushing surface 84 to prevent
fluid from passing therebetween into mechanical working space 83. Exterior surface 81 of
cover 14 is formed having a generally smooth contour to accommodate a user opening and
closing dispensing closure assembly 10 many times in a day. Exterior surface 81 provides a
number of rounded projections 98 and an annular exterior gripping bead 99 to further assist a

user in opening and closing dispensing closure assembly 10.
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While the present invention has been shown and described in detail above, it will be -
clear to the person skilled in the art that changes and modifications may be made without
departing from the spirit and scope of the invention. That which is set forth in the foregoing
description and accompanying drawings is offered by way of illustration only and notas a

limitation. The true scope of this invention is measured of course by the claims.



10

15

20

25

30

WO 00/15540 PCT/US99/20953

14

WHAT IS CLAIMED IS:

1. A dispensing closure assembly, comprising:

a cap attachable to an open end of a container, said cap including a first end in fluid
communication with said open end of said container, a second end defining a sealable
opening, and an elongate cap cavity extending therebetween for passage of fluid contents
within said container through said cap; and

an elongate hollow cover slidably movable with respect to said cap from a closed
position restricting passage of said contents through said sealable opening of said cap to an
open position permitting passage of said contents through said sealable opening of said cap;

wherein said cover includes a first end for sealing said sealable opening of said cap in
the closed position and for permitting passage of said contents through said sealable opening
in the open position, a second end including an annular cover surface defining a dispense
opening of a first diameter therethrough for dispensing said contents in the open position, and
an elongate passageway therebetween, said second end providing for one of direct
dispensement of fluid therethrough and mating fluid communication with a luer cannula
having a dispense opening of a second diameter smaller than said first diameter, said second
end further defining an annular mitre channel spaced from said annular cover surface for
providing a location at which said cover may be severed to define a dispense opening having

a third diameter larger than said first diameter for direct dispensement of said contents.

2. The dispensing closure assembly of claim 1, wherein said annular miter channel

extends in transverse coaxial alignment with said passageway.

3. The dispensing closure assembly of claim 1, wherein said cover includes a frangible
closure tip in registry with said dispense opening; wherein said distal end of said cover may

engage said luer cannula after said frangible closure has been removed.

4. The dispensing closure assembly of claim 3, wherein said cover sealably engages said

cap proximal to and distal to said sealable openings of said cap.
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5. The dispensing closure assembly of claim 4, wherein said cap provides wiping

slidable engagement with said cover proximal to said sealable opening of said cap.

6. The dispensing closure assembly of claim 5, wherein said cap is formed from a

material selected from the group consisting of

7. The dispensing closure assembly of claim 6, wherein said cover is formed from a

material selected from the group consisting of

8. The dispensing closure assembly of claim 7, wherein said cap includes a depending

annular sealing tooth for enhanced sealing engagement with and annular rim of the container.

9. The dispensing closure assembly of claim 8, wherein said cap includes a dispense
valve portion having a tubular conduit wall and a co-axially located cylindrical hub connected
to said conduit wall by three leg extents, whereby said leg extents define three sealable

openings in sealable fluid communication with said dispense opening of said cover.

10.  The dispensing closure assembly of claim 9, wherein said tubular conduit wall
includes a first elongate cylindrical surface, a second cylindrical surface recessed from said
first cylindrical surface, an annular stop bead, and a tapered annular skirt defining a cap

dispense aperture.

11. The dispensing closure assembly of claim 10, wherein said annular skirt further
includes a transversely-oriented planar valve seat defining said cap dispense aperture and said

leg extents connect to said conduit wall interior of said planar valve seat.

12.  The dispensing closure assembly of claim 11, wherein said cover further includes an
elongate cylindrical cover bushing surface supporting an annular cover positioning rib at one
end thereof, whereby the relative alignment of said cover positioning rib along said second
cylindrical surface of said cap provides said open and closed positions for said dispensing

closure assembly.
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13.  The dispensing closure assembly of claim 12, wherein said annular stop bead of said -
cap provides wiping sliding engagement with said cover bushing surface so as to prevent

fluid from passing therebetween.

14.  The dispensing closure assembly of claim 13, wherein said cover includes a planar
seating surface for displaceable sealing engagement with said planar valve seat of said cap
and a hub sealing surface for displaceable sealing engagement with said cylindrical hub in

said closed position.

15. The dispensing closure assembly of claim 14, wherein said cover includes an exterior
surface having a plurality of rounded projections and an annular exterior gripping bead to

assist in opening and closing said dispensing closure assembly.

16. A kit for dispensing fluid from a container, comprising
a dispensing closure assembly including

a cap attachable to an open end of a container, said cap
including a first end in fluid communication with said open end of said
container, a second end defining a sealable opening, and an elongate
cap cavity extending therebetween for passage of fluid contents within
said container through said cap; and

an elongate hollow cover slidably movable with respect to said
cap from a closed position restricting passage of said contents through
said sealable opening of said cap to an open position permitting
passage of said contents through said sealable opening of said cap;

wherein said cover having a first end for sealing said sealable
opening of said cap in the closed position and for permitting passage of
said contents through said sealable opening in the open position, a
second end for dispensing said contents therethrough in the open
position, and an elongate passageway therebetween, said second end
including an annular cover surface defining a dispense opening of a

first diameter for one of direct dispensement of fluid therethrough and
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mating fluid communication with a luer cannula including a dispense
opening of a second diameter smaller than said first diameter, said
second end further defining an annular mitre channel spaced from said
annular cover surface in transverse coaxial alignment with said
passageway for providing a location at which
said cover may be severed to define a dispense opening having a third
diameter larger than said first diameter for direct dispensement of said
contents; and

a luer cannula adapted to be positionable over said annular

cover surface.

17. A method of dispensing a fluid, comprising:

providing a dispensing closure assembly to an open end of a container of fluid, said
dispensing closure assembly including a plurality of dedicatable dispense openings and a
binary on-off adjustment by the user prior to each use for providing fluid communication
between said container and one of said dedicatable dispense openings;

selecting one of said plurality of dedicatable dispense openings for dispensing said
fluid therethrough; and

adjusting said dispensing closure assembly to one of an open position so as to
establish fluid communication between said container and said dispense opening and a closed
position so as to prevent fluid communication between said container and said dispense

opening subsequent to said selecting step.

18.  The method of claim 17, wherein said selecting step further comprises the step of
selecting a first dedicatable dispense opening defined by said dispensing closure assembly

upon removal of a frangible closure tip.

19.  The method of claim 18, wherein said selecting step further comprises one of the steps
of cutting said dispensing closure assembly at a mitre channel formed in said dispensing
closure assembly proximal to said first dispense opening so as to provide a dedicatable

dispense opening larger than said first dedicatable dispense opening and positioning a luer-
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slip cannula over one end of said dispensing closure assembly so as to provide a dedicatable -

dispense opening larger than said first dedicatable dispense opening.
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