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UNIFORM DISPENSING MULTICHAMBER                           TUBULAR
CONTAINERS     5                               Field of the Invention 10
This invention relates to multichamber tubular containers for
uniformly  dispensing  a  plurality  of viscous products.   More
particularly, this invention relates to the structure for a tubular
container for the uniform dispensing of contained products. 15
Background of the Invention            Most viscous materials such as
lotions, dentifrices, glues. 20  caulks and other products are stored in
and dispensed from single      chamber tubular containers., Since only one
substance is being      dispensed, there is no problem concerning the
uniformity of the      dispensing.  In addition, there is no problem  with
regard to the      suckback of air into the tubular container to replace
the product that 25  has been dispensed.  However, the uniformity of
dispensing is a      problem with regard to multichamber-chamber tubular
containers.      In most instances, it is desired to dispense these
products in a      particular uniform  ratio.  This can be in equal amounts
or in      essentially any ratio of one to the other. The objective is to
have 30  this uniform dispensing from the first dispensing through to the
last      dispensing, regardless of how the tubular container is
pressurized      and the product is dispensed.  Further, after the products
are      dispensed. there preferably should not be a suckback of air down
into      the tubular container to replace the products that have been 35
dispensed. There can be some suckback of the products from the tip
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of the dispensing nozzle further down into the nozzle. However, the
suckback should not draw air down into the chambers of the tubular
container.   5        If air is drawn  down into the chambers of the
tubular      container, bubbles of varied number and sizes will be formed
within      the chambers. Then. during subsequent dispensing product alone
may      be dispensed from one or more chambers and air and product from
one or more other chambers. The net result will be a non-uniform 10
dispensing of the components.            It also is important that the
tubular container have a structure      whereby the position of the
application of the dispensing force will      not materially affect the
uniformity of the dispensing.  That is, 15  whether the dispensing force is
parallel or perpendicular to a      tubular container chamber dividing
wall, the amount of each product      dispensed will be uniform.  Likewise,
the amount of each product      dispensed should be uniform regardless of
whether the tubular      container is squeezed using two. three or tour
fingers or the full 20  hand.            There is considerable prior art in
the area of multichamber      tubular containers.  These generally are of
two different categories.      A first category consists of tubular
containers where one chamber 25  is surrounded by another chamber. These
are sometimes called "tube      in a tube" containers.  It is difficult to
uniformly dispense products      form this type of tubular container.  This
is the case since the      dispensing pressure is applied to only one
chamber and there are      narrow channels for dispensing each product.  A
second category 30  consists of side by side chambers.  This is a type that
is more      amenable to uniform dispensing and the present invention is
directed      to this type of tubular container.  The present invention is
directed      to characteristics of this type of tubular container for the
uniform      dispensing of products of related rheologies. 35
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tube-in-a-tube      structure as illustrated in U.S. Patent No. 4.211.341
which      discloses a tubular container having two concentric chambers
where      there is a large amount of one substance and a lesser amount of
5  another substance.  U.S. Patent No. 2.939.610 and U.S. Patent      No.
2.959.327 disclose other structures for a tube-in-a-tube type      of
multichamber container. A side-by-side type of arrangement of a
multichamber  tubular  container  is  shown  in  U.S.  Patent      Nos.
1,894.115; 2,944.705: 4.089.437 and 5.244.120. Each of these 1 0  patents
discloses a tubular container where two substances are      separately
stored.  They come into contact only after dispensing.      Each of these
patents discloses a structure of an outer wall and an      inner web.  In
addition; in U.S. Patent No. 4.089.437. there is      disclosed the use of
a pressure responsive moveable septum as a 1 5  part of the web. This
consists of a part of the divider web adjacent      the dispensing end of
the tubular container having a corrugated or      bulbous structure. The
objective is to have this septum readily flex      to distribute the
applied dispensing forces to the outer wall equally      to the substances
in each chamber. 20           The problem of uniform dispensing of
substances from      multichamber tubular containers is recognized in U.S.
Patent      No. 4.089,437.  The objective is to have uniform  dispensing of
contained substances regardless of how the tubular container is 2 5
squeezed during a dispensing.   However, this problem  is not
effectively solved in U.S. Patent No. 4,089.437.            The objective
is that regardless of whether the tubular      container is squeezed from
the bottom or the top, or parallel or 30  perpendicular to the divider web,
there should  be a uniform      dispensing of the container substances.  In
addition, the dispensing      should be uniform from the first dose to the
last dose. This is not      effectively accomplished in U.S. Patent No.
4,089.437. The use of a      pressure responsive septum does not solve the
problem. 35                                      -3 -            WO
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Brief Summary of the Invention            The problem that is solved is the
uniform dispensing of a      plurality of products from a tubular container
that has a plurality of  5  chambers.  The contained products have related
rheologies.  They      also must be used in a certain ratio. Consequently,
regardless of the      application of pressure onto the tubular container
outer wall, the      dispensing of the substances should be substantially
uniform.  10        This is accomplished by the use of a tubular container
where      the exterior walls have a given Deflective Force and the divider
wall      webs have another Deflective Force. The theoretical objective is
to      reduce the effect of the divider wall webs to essentially zero.
That      is, the effect of the divider wall webs is minimal.  On the other
1 5  hand, the exterior wall of the tubular container should be of a
stiffness to distribute the applied dispensing force over a wide area
to promote the more uniform movement of the contained products to      the
dispensing outlet. However, the exterior wall should be of the
collapsible type rather than the deformable type. A collapsible type 20  is
a wall which substantially retains its collapsed shape upon the
removal of an applied dispensing force. There is a minimal suckback      of
air into the chambers of the tubular container with this type of
container wall. A deformable type of tubular container wall is one
where upon the release of the applied dispensing force, the tubular 25
container will substantially regain its prior shape.  In this type of
container. air is drawn in to replace the dispensed products.
The tubular containers of this invention should be of the      collapsible
type, have a Deflective Force of 500 grams to about 1500 30  grams to flex
the tubular container sidewall  about 9 mm. preferably      less than about
1000 grams and a Shape Retention Index of less than      about 30 percent,
preferably less than 15 percent and most      preferably less than about 10
percent.  The sidewall thickness      should be about 0.2mm to about 0.8mm,
and preferably about 0.2 mm 35  to about 0.6mm.  The web interior dividing
wall should have a                                       -4-           WO
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Deflective Force of about 20 grams to about 120 grams to flex the      web
wall about 9 mm.  preferably less than about 75 grams, a      thickness of
about .05mm  to about .15mm. and preferably about      .07mm to about .13mm
and a Shape Retention Index of less than  5  about 20 percent. preferably
less than about 10 percent. and most      preferably about 0 to 5 percent.
In addition. the lateral dimension of      the web wall for an equal volume
dual chamber container should be      more than the diameter and for a
circular container up to about      1/2[err](d) of the dimension spanned by
the divider web wall where d is 1 0  the diameter of the tubular container
at the point of the divider web      wall.            A dual multichamber
tubular container having these      characteristics will provide for the
uniform dispensing of products 1 5  having related rheologies.  There will
be a substantially uniform      distribution of dispensing force into the
tubular chamber surface      while substantially preventing the suckback of
air into the tubular      container.  20                    Brief
Description of the Drawings            Figure 1 is an elevational view in
section of a dual chamber      tubular container. 25           Figure 2 is
an elevational view in section of a three chamber      tubular container.
Figure 3 is a cross-sectional view of the tubular container 30  of Figure 1
along line 3-3.            Figure 4 is a cross-sectional view of the
tubular container of      Figure 2 along line 4-4.            WO 97/46463
PCT/US97/08623            Figure 5(a) is a cross-sectional view of an
elliptical-shaped      tubular container with the divider web wall along
the major axis.            Figure 5(b) is a cross-sectional view of an
elliptical-shaped  5 tubular container with the divider web wall along the
minor axis.                     Detailed Description of the Drawings  10
The multichamber tubular container will be discussed in more      detail
with reference to the drawings.  Figure 1 is an elevational      view of a
dual chamber tubular container having a lower crimp seal.
Tubular container 10 has outer wall 2 0 which is crimp 1 5 sealed at the
lower end 18 and has a threaded neck finish 22 at the      other end.
Divider web wall 12 divides the tubular chamber into      chambers 14 and
16.  These chambers communicate with the      exterior through apertures 24
and 26 respectively in the neck. The      divider web wall will have a
dimension greater than the diameter of 20  the tubular container which is
better shown in Figure  3. The      divider web wall 12 can be of
essentially any shape and the      volumes of chambers  14 and 16 can vary
in accordance with the      fill amounts in each chamber.  25        Figure
3 is a cross-sectional view of the tubular container      of Figure 1. This
view shows center web wall 12 which extends      from the crimp seal 18
through to the exit apertures 24 and 26.      The divider web wall 12 will
have a lateral dimension up to about      one-half the circumference of the
tubular container which, for a 30   circular tubular container as shown, is
expressed as 1/2[err](d) where      d  is the diameter of the tubular
container.  A lateral dimension      greater than the diameter of the
tubular container provides for      greater divider web wall flexibility
and also will permit the web      wall being located fully transversely in
the crimp seal if this is the 35  desired structure.
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multichamber      tubular container 30.  This container has a continuous
bottom      portion with no crimp seal.  This tubular container has an
outer  5 wall 42. a bottom portion 40 on one end and a threaded neck 44 on
the other end.  This tubular container has web walls 32 and 34      which
divide the tubular container into chambers 36, 37 and 38.      These
chambers communicate with the exterior of the tubular      container
through  apertures 46, 47 and 48. respectively.  The 1 0  structure of the
divider web walls and the chambers is further      described in Figure 4.
The flexible divider web walls and the      various chambers are further
described in this figure.  This cross-      sectional view shows the
divider web walls and the three chambers      in more detail. These divider
web walls can be of different lateral 1 5  dimensions and the chambers do
not have to be of equal volumes.            Figures 5(a) and 5(b)
illustrate that the tubular container is      not restricted to a circular
tubular container. In Figure 5(a), inner      divider web wall 52 is shown
as across the major axis of elliptical 20  container 50 while in Figure
5(b), it is shown across the minor      axis. Each of these tubular
containers could have more than one      inner divider web wall and more
than two chambers. Also, many      other shapes are feasible for the
tubular containers.  25        Besides this basic structure. the sidewalls
of the tubular      containers and the web walls should have particular
characteristics.            The sidewall should have a thickness of about
0.2mm to about      0.8mm and preferably about 0.2 to about 0.6mm and a
Deflective 30  Force of about 500 grams to about 1500 grams to move the
sidewall      about 9 mm and preferably less than about 1000 grams. The
Shape      Retention Index should be less than about than about 30 percent
and      preferably less than 15 percent, and most preferably less than
about      10 percent.   The sidewalls must be collapsible  rather than 35
deformable. That is when the sidewall is deformed such as by the
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substantially retain this      deformed shape.  The Shape Retention Index
to a large degree      determines the collapsible properties of a tubular
container      sidewall.  5           The divider web wall should have a
thickness of about .05mm      to about .15mm. and preferably about .07mm to
about .13mm, and a      Shape Retention Index of less than about 20
percent, preferably less      than 10 percent. and most preferably about 0
to 5 percent.  The 10  Deflective force should be about 20 grams to about
120 grams to      flex the divider web wall 9mm, and preferably less than
about 75      grams. The divider web wall must be easily and readily
deflected.      Preferably, it should move as readily as the products
within the      chambers of the dual chamber tubular container will flow.
When the 1 5 divider web wall will move as readily as the materials will
flow the      web wall essentially becomes transparent to the contained
products      and will not adversely affect the flow of each of the
products from      the dispensing end of the tubular container.  20
The Deflective Force is the maximum force expressed in grams      required
to deflect a plastic web bent in the form of an inverted U by      a shaped
adapter fitted to a compression tester such as an Instron[err]      Tensile
Testing Machine, the force being applied axially downward      on the
arcuate section of the U-shaped web at a rate of 30.5 cm per 25  minute.
The adapter installed on the Instron[err] Machine is 14 cm high      and
consists of a 0.64 cm thick stainless steel block, 2.54 cm      square,
with a 0.32 cm diameter stainless steel wire curving 30  downwardly to an
open rectangular section  12.7 cm  wide and      6.4 cm high.  The adapter
is fitted into the jaws of the Instron[err]      Machine and is moved
downwardly to contact and deflect the surface      of the web being tested.
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specimen holder      consisting of a stainless steel base 0.32 cm in
thickness having a      slot 2.54 cm wide 10.2 cm long and 5 cm high. A
lower mount for      this base 2.54 cm in length mounts the base to the
work platform of  5  the Instron[err] Machine. A specimen brace fits into
the base to hold      the plastic web in the base the brace consisting of a
channel      10.2 cm in length 2.5 cm wide and 5 cm high having a wall
thickness of 1.6 cm. The specimen brace holds the web in the base      in
an inverted U-shape. 10           When making a measurement of Deflective
Force, six plastic      web specimens cut in the machine direction and six
plastic web      specimens cut in the cross direction, each specimen being
10.2 cm X 10.2 cm. are tested. Each specimen being tested is 1 5  placed in
the specimen holder and held in place by the brace so that      it forms an
inverted U shape. No specimen sample is reused. The      specimen holder
with the sample is placed in the Instron[err] Machine      and the adapter
lowered to just above the specimen and then lowered      at the rate of
30.5 cm per minute to effect a web deflection of 20  9mm.  The force in
grams to deflect the web in this manner is      recorded as the Deflective
Force.            The Shape Retention Index is determined by forming a tube
having a diameter of 40 mm and crimped sealed at one end. The tube 25  is
filled with the substance to be dispensed from the tube. The open      tube
is held in a fixture in an Instron Machine and contacted by the      above
described adapter.  The adapter contacts the tube laterally      across the
tube at the longitudinal midpoint of the tube.  Some      contained
substance is dispensed during the test. The distance of 30  return upward
movement of the wall divided by the downward      distance to deflect the
tube wall is the Shape Retention Index. The      inner divider wall of the
present multichamber tubular containers      should have a Shape Retention
Index of less than about 20 percent,      preferably less than about 10
percent, and most preferably about 35  0 to 5 percent while the sidewall of
these tubular containers          WO 97/46463
PCT/US97/08623       should have a Shape Retention Index of less than about
30 percent.      preferably less than about 15 percent and most preferably
less than      about 10 percent. The Shape Retention Index will depend to a
degree      on the materials of the sidewall and inner divider web wall and
the  5  thickness of the sidewall and the inner divider web wall.
The sidewalls and the inner divider web wall can be comprised      of a
single layer or multilayer laminate structure.  The useful      materials
include polypropylene, polyethylene (high to low density), 10
polybutadiene. ethylene  vinyl alcohol, ethylene  vinylacetate,
vinylidene chloride, polyethylene terephthalate, polybutylene
terephthalate, polyacrylonitile and laminate structures that use
layers of these materials. In many instances the sidewall will be a
laminate structure while the web wall will be a monolayer.  It is 1 5
preferred that the divider web wall be as thin as possible which      makes
a monolayer useful. However the divider web wall can be of a
multilayer structure depending on the barrier properties desired for
this wall.  20        The present invention can be modified as to sidewall
and      divider web wall materials and characteristics.   However, any
modifications which functionally produce the same tubular container
are within the present invention.
-10-                                                CLAIMS         What is
claimed is:   5             1.    A multichamber tubular container for the
controlled dispensing                    from each chamber 14, 16
comprising an elongated tubular                    member 10 closed at one
end 18 and having a dispensing                    means 22 at another and,
said tubular member defined by an  10                outer wall 20, 30, 50
and at least one Inner divider wall 12, 32,                    34, 52, 54
characterized in that said outer wall 20, 30, 50 having
a thickness of about 0.2mm to about 0.8mm, a Retention Index
of less than about 30 percent, and a Deflective Force of at least
about 500 to 1500 grams to flex said outer wall 20,. 30, 50 about 15
9 mm, said at least one inner divider wall 12, 32, 34, 52, 54
having a substantially uniform thickness of about .05 to about
.15mm and a Deflective Force of about 20 to about 120 grams
to flex said inner divider wall 12, 32, 34, 52. 54 about 9mm and
a Retention Index of less than about 20 percent whereby from 20
such structure a uniform amount of a substance in each
chamber 14, 16 can be dispensed regardless of the application
of the dispensing force.             2.    A multichamber tubular container
as in claim 1 wherein said 25                outer wall 20, 30, 50 has a
thickness of about 0.2 mm to about                   0.6mm and a Retention
Index of less than about 15 percent.             3.    A multichamber
tubular container as in claim 1 wherein said                   divider wall
12, 32, 34, 52, 54 has a thickness of about .07mm 30                to
about .1 3mm and a Retention Index of about 0 to 5 percent.             4.
A multichamber tubular container as in claim 1 wherein the ratio
of the thickness of said inner divider wall 12, 32, 34, 52, 54 to
said outer wall 20, 30, 50 is more than about 2 to 1. 35
AMENDED SHEET                    5.    A multichamber tubular container as
in claim 4 wherein the ratio                    of the thickness of said
inner divider wall 12, 32, 34, 52, 54 to                    said outer wall
20, 30, 50 is more than about 3 to 1.   5        6.    A multichamber
tubular container as in claim 1 wherein said                    outer wall
20, 30, 50 is a multilayer laminate.             7.     A multichamber
tubular container as in claim 6 wherein said                    inner
divider wall 12, 32, 34, 52, 54 is a monolayerfilm. 10            8.     A
multichamber tubular container as in claim 6 wherein said
inner divider wall 12, 32, 34, 52, 54 is a multilayer film.             9.
A multichamber tubular container as in claim 1 wherein said 15
tubular member is closed at one end by a crimp seal 18.            10.
A multichamber tubular container as in claim 1 wherein said
inner divider wall 12, 32, 34, 52, 54 of said tubular member 10
has a uniform thickness throughout said inner divider wall. 20
11.     A multichamber tubular container as in claim 1 wherein said
outer wall 20, 30, 50 has a Deflective Force of less than about
1 000 grams.  25       12.     A multichamber tubular container as in claim
1 wherein said                   inner divider wall 12, 32, 34, 52, 54 has
a Deflective Force of                   less than about 75 grams.
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