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57 ABSTRACT

An adhesive is described. The adhesive is formulated from
one or more organic components that have FDA approval.
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ADHESIVES CONTAINING FDA APPROVED
MATERIALS

[0001] The present invention relates to an adhesive.

[0002] Tt is known to use adhesives to prepare containers
for foodstuffs, such as foods and beverages. For example, it
is known to use an adhesive to adhere a coated aluminium
pressurised gas container to the inner surface of the base of
a can, especially when that can is for containing beer.
Pressurised gas containers are generically called “widgets™.
Teachings on widgets may be found in British patent appli-
cation No. 90/06731.7.

[0003] Another example of the use of adhesives in pre-
paring containers for foodstuffs may be found in U.S. Pat.
No. 5,370,941 which describes a laminated film comprising
a base resin layer, a barrier layer and an adhesive layer. The
adhesive layer is made from a blend of ethylene, alkyl
(meth)acrylate, a copolymer of propylene and ethylene, and
other ethylene impact copolymers.

[0004] We now recognise that some adhesive components
may leak into, and thereby contaminate, foodstuffs con-
tained in containers. This, in turn, could make the foodstuffs
unpalatable or, just as importantly, not suitable for consump-
tion, in particular human consumption.

[0005] The present invention seeks to overcome this prob-
lem.

[0006] According to a first aspect of the present invention
there is provided an adhesive formulated from one or more
organic components that have FDA approval.

[0007] According to a second aspect of the present inven-
tion there is provided a container for a foodstuff comprising
at least two parts joined together by an adhesive, wherein the
adhesive is formulated from one or more organic compo-
nents having FDA approval.

[0008] Some or all of the at least two parts may be parts
of a common single body or different bodies. Some or all of
the at least two parts may be edges of a common single body,
for example the edges of a container, preferably a can.

[0009] According to a third aspect of the present invention
there is provided a container for a foodstuff having held
inside a body, wherein the body is adhered to at least a part
of at least one inner wall of the container by an adhesive,
wherein the adhesive is formulated from one or more
organic components having FDA approval.

[0010] The adhesives of the present invention are advan-
tageous in that any leakage of the adhesive component(s)
into the foodstuff contained in the container would not make
the foodstuff unsuitable for consumption, in particular
human consumption.

[0011] Thus, the present invention is based on the surpris-
ing finding that it is possible to formulate an adhesive
composition for use in preparing a container for foodstuffs
(such as a beverage) wherein the adhesive is formulated
from organic components that have FDA approval.

[0012] The term “that have FDA approval” means that the
components do have or can have or would have (such as in
the future) FDA approval.
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[0013] The term “wall” includes any side wall, base por-
tion or top portion.

[0014] The adhesive composition of the present invention
is an adhesive in that it is a non-metallic substance capable
of joining materials by surface bonding (cohesion) and the
bond possessing adequate internal strength adhesion. This
definition is in accordance with the definition of “adhesive”
presented in the February 1996 version of the draft European
standard booklet EN 923:199X as compiled by the European
Committee for Standardisation.

[0015] The adhesive composition does not primarily serve
as a functional barrier between food and a substrate.

[0016] The adhesive is formulated solely from one or
more organic components that have FDA approval. This
means that the adhesive does not contain organic compo-
nents that do not have FDA approval.

[0017] Preferably, the adhesive further comprises one or
more inorganic inert filler components. These inert filler
components may have FDA approval.

[0018] In a highly preferred embodiment, the adhesive is
not water soluble.

[0019] The adhesive compositions can be tailored to cure
as quickly or slowly as desired, such as by the addition of
suitable and acceptable catalysts etc. or even varying the
temperature of application and/or for curing.

[0020] In a preferred embodiment, the adhesive of the
present invention is applied as a bead—which may be in the
form of a beaded line of adhesive. This beaded line may be
straight, kinked or circular—depending on what substrates
the adhesive is meant to bond.

[0021] Preferably, the adhesive is formulated from at least
two or more organic components that have FDA approval.

[0022] Each of the organic components of the adhesive
according to the present invention is mentioned in the FDA
listings as issued by the respective US Government Depart-
ment—namely the Food And Drug Administration. A suit-
able and preferred list is presented in Section 175.300—21
CFR Ch (Apr. 1, 1995 Edition) pages 146—Section 175-
153. This list is shown in the Appendix presented below.

[0023] Suitable adhesive formulations may be prepared
from one or more of an epoxy organic component and/or one
or more of a polyamine organic component and/or one or
more of a triethylene tetra-amine component; wherein each
component has FDA approval.

[0024] Preferably, the adhesive formulations is prepared
from one or more of a polyamine organic component and
one or more of a triethylene tetra-amine component, and
optionally one or more of an epoxy organic component;
wherein each component has FDA approval.

[0025] The adhesive may be a one part formulation or a
multi-part formulation. Preferably, the adhesive is a two-part
formulation. Thus, in one preferred embodiment the adhe-
sive system may be a 1:1 adhesive system comprising one or
more of a polyamine organic component.

[0026] The term “formulated from one or more compo-
nents that have FDA approval” includes adhesives compris-
ing or made from one or more organic components that have
FDA approval.

[0027] Preferably, the adhesive formulations are prepared
by blending two or more organic components having FDA
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approval. The order of preparing the adhesive formulation
will be apparent to those skilled in the art.

[0028] The adhesive can be any one or more of an aerobic
adhesive (i.e. sets in the presence of oxygen), an anaerobic
adhesive (i.c. sets in the absence of oxygen), a pressure
adhesive (i.e. sets on the application of a force), and a light
curable adhesive (i.c. sets on exposure to a light source, such
as UV light) or an adhesive that sets by a chemical reaction.

[0029] For some applications, preferably the adhesive is
not a hot melt adhesive.

[0030] For some applications, preferably the adhesive is
not a pressure sensitive adhesive.

[0031] Preferably the body is non-metallic.

[0032] Preferably the body is formed of a plastics mate-
rial.

[0033] Preferably the body is formed of polypropylene.
Alternatively, the body may be formed of polyethylene,
nylon, PET (poly(ethyleneterephthalate)), polysulphone,
polycarbonate or acetal.

[0034] Preferably the polypropylene has been pre-treated
by any one of flame, corona discharge or plasma discharge.

[0035] Preferably the body is shaped to contain therein a
pressurised gas at some stage for use.

[0036] Preferably the body contains therein a pressurised
gas.

[0037] Preferably the body is for use as a widget.
[0038] Preferably the body is in use as a widget.

[0039] Preferably the container is a can.

[0040] Preferably the container is for a foodstuff.

[0041] Preferably the foodstuff is a beverage.

[0042] Preferably the beverage is a beer.

[0043] Preferably the beverage is an alcoholic beverage.
[0044] Preferably the adhesive comprises particles having

an average particle size of no greater than 50 um.

[0045] Preferably the adhesive comprises particles having
a particle size of no greater than 50 um.

[0046] Preferably the adhesive comprises no particles hav-
ing a particle size of greater than 50 um.

[0047] Preferably the adhesive sets (e.g. cures) at a tem-
perature of between about 35° C. and about 200° C.

[0048] Preferably the adhesive sets (e.g. cures) at a tem-
perature of between about 35° C. and about 160° C.

[0049] Preferably the adhesive sets (e.g. cures) at a tem-
perature of between about 60° C. and about 100° C.

[0050] Preferably, the application and adhesion process
occurs at a temperature of less than about 120° C. This is
particularly preferred when a plastics body is fitted and
bonded to the inside of a coated aluminium can.

[0051] Advantages of the adhesive of the present inven-
tion include: ease of formulation; ease of storage; ease of
handling; ease of application; the ability to prevent substan-
tial relative movement of the two substrates that are to be
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bonded upon curing of the adhesive; the ability to anchor a
body within a container before bonding the body to the
inside of the container upon the cure of the adhesive; flow
readily at the application temperature; bond a number of
substrates; meet the FDA regulations for food and beverage
contact; set fairly quickly; and retain adequate strength for
at least two years.

[0052] The adhesive can be a one part formulation—e.g.
the adhesive is ready to apply without the need to mix with
another component. Alternatively, the formulation can be
formed from at least two parts—e.g. the final adhesive
formulation is formed by mixing two formulations (each of
which is formulated from one or more organic components
that have FDA approval) prior to application. Preferably, for
some applications the adhesive is a two part formulation.
However, for ease of use, it is highly preferred that for some
applications the adhesive is a one part formulation.

[0053] According to a preferred aspect of the present
invention there is provided a container for a foodstuff having
held in the inside thereof a body, wherein the body is
adhered to at least a part of at least one inner wall of the
container by an adhesive, wherein the adhesive is formu-
lated from one or more organic components having FDA
approval; wherein the body is formed of a plastics material;
wherein the body is shaped to contain therein a pressurised
gas; wherein the foodstuff is a beverage; and wherein the
adhesive sets at a temperature of between about 35° C. and
about 200° C.

[0054] According to a preferred aspect of the present
invention there is provided a container for a foodstuff having
held in the inside thereof a body, wherein the body is
adhered to at least a part of at least one inner wall of the
container by an adhesive, wherein the adhesive is formu-
lated from one or more organic components having FDA
approval; wherein the body is formed of a plastics material;
wherein the body is shaped to contain therein a pressurised
gas; wherein the foodstuff is a beverage; and wherein the
adhesive sets at a temperature of between about 35° C. and
about 160° C.

[0055] According to a highly aspect of the present inven-
tion there is provided a container for a foodstuff having held
in the inside thereof a body, wherein the body is adhered to
at least a part of at least one inner wall of the container by
an adhesive, wherein the adhesive is formulated from one or
more organic components having FDA approval; wherein
the body is formed of polypropylene; wherein the body is
shaped to contain therein a pressurised gas; wherein the
foodstuff is a beverage; and wherein the adhesive sets at a
temperature of between about 60° C. and about 100° C.

[0056] According, to a more highly aspect of the present
invention there is provided a container for a foodstuff having
held in the inside thereof a body, wherein the body is
adhered to at least a part of at least one inner wall of the
container by an adhesive, wherein the adhesive is formu-
lated from one or more organic components having FDA
approval; wherein the body is formed of polypropylene;
wherein the body is shaped to contain therein a pressurised
gas; wherein the foodstuff is a beverage; wherein the adhe-
sive sets at a temperature of between about 60° C. and about
100° C.; and wherein the adhesive is formulated from one or
more of an epoxy organic component and/or one or more of
a polyamine organic component and/or one or more of a
triethylene tetra-amine component.
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[0057] The present invention will now be described only
by way of example.

[0058] Two adhesives according to the present invention
were used individually to adhere a treated plastics structure
(such as polypropylene or nylon) for use as a widget (i.e. for
use as a pressurised gas container) to the inner surface of the
base of a coated aluminium can for containing a beverage,
such as a beer. The treated plastics structure was formed by
subjecting an untreated plastics structure to any one of
flame, corona discharge or plasma discharge (corona dis-
charge under vacuum).

[0059] The formulation of the adhesives were as follows:

[0060] Formulation 1

% wt % wt of total

of component  formulation
FIRST COMPONENT (RESIN)
Isopropylidenediphenol-epichlorohydrin 28.2 20
Calcium carbonate 56.3 40
Phenolnovolak-epichlorohydrin 14.1 10
Titanium dioxide 1.4 1
SECOND COMPONENT (HARDENER)
Polyamide (dimerised vegetable oil) 86.3 25
Fumed silica 6.9 2
Triethylenetetramine 3.4 1
Polyethylene glycol 3.4 1

Curing Conditions: 5 minutes at 100° C.
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[0061] The amount of the first or second component, or
any of the constituents thereof, may be varied +30% with
respect to the amounts given above.

[0062] Surprisingly, this adhesive adhered the plastics
structures (especially the polypropylene structure and the
nylon structure) to the inner surface of the base of the can.

[0063] Formulation 2

% Wt
Isopropylidenediphenol-epichlorohydrin 60
Cyanoguanidine 6
Calcium carbonate 30
Fumed silica 2
Carbon 1
Polyethylene glycol 1

Curing Conditions: 15 minutes at 180° C.
or: 1 hour at 140° C.

[0064] Surprisingly, this adhesive adhered the plastics
structures (especially the nylon structure at the shorter cure
time and the polypropylene structure at the longer cure time)
to the inner surface of the base of the can.

[0065] Modifications to the present invention will be
apparent to those skilled in the art.
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FDA LIST continued

Food ond Drug Administrction, HHS

phenylpolysiloxanes contain not more than
3.0 percent by weight of cyclosiloxanes
bavipg up to and including 4 siloxy unita.

Bllicones (mot less than 100 centistokes vis-
cosity): Dimethylpolysiloxanes sand/or
methylphenylpolysiloxanes limited to use
only on metal subatates. The
methylphenylpolysiloxanes cogtain not
more than 2.0 percest by- welgh: of
cyclosiloxanes haviag up to and includizg 4
siloxy units.

(xxv1) Colorants used in accordance
with §178.3297 of this chapter.
(xxvil) Surface lubricants:

Coctonseed 0f! and other od!ble oils.
Dibutyl sebacats.
Dioc:yl sebacate.
Glycary! monostearata,
Lanolin.

Mineral ofl, whita,
Palm ofl.

Paraffln, Type L
Paraffin, Type IL
Pecrolatam.

Btearic acid.

(xxviil) Silicones and their curing
catalysts: ,
(c) Silicones as the basic polymer:

Biloxane resins origizasing fSom meathyl

hydrogen * polysiloxanae, dimezhy!
polysiloxane, and methylpkenyl
polysilozane. '

(0) Curing (cross-linking) catalysts
for silicones (the maxmum amouat of
tiz catalyst used sball be that required
to effect optimum curs but shall ot
exceed 1 part of tin per 100 parts of si-
loxane resins solids):

Dibutyltin dllaurate.
Stacnous oleats.
Tetrabutyl titanate.

(xxix) Surface active agents:

Ethylene oxide adduct of 2.4.7,9-tetrarmathyl-
b-decyn-4.7-diol (CAS Reg. No. 9014-35-1).
Poly{2<diethylamino) ethyl methacsylate]
phosphate (minimum Inwinsic viscosity in
water at 25° C is not lesa than 9.0 dectlitars
per gram as detarmined by ASTM method
Di243-79, “Standard Test Method for Diluts
Solutlor Vlscosity of Vizy! Chloride Poly-
mers.” which ia incorporaced by refarsnce
(coples may be obtained from the Amer-
fcan Society for Testing Matarials, 1916
Race St., Pulladelphia, PA 19103, or may be
examined at the Office of the Federal Reg-
ister, 800 North Capitol Street, NW., suita
00, Washington, DC 20408), for use only as
& suspending agent In the manufaciure of
vizyl chloride copolymers and limited to
use T levels not to axceed 0.1 percent by

weight of the copolyrmaers.

§175.300

Sodiumn dioctyl aulfosuceinata.

Sodium dodecylbenzenesulfonats

8Sodium lauryl sulfats, -

2.4.7.8-Tetramethyl-s-decyn-4,7-dlol  (C.A.S.
Reg. No. 128-86-3), for use only in can coat-
ings which are subsequently dried and
cured at tamperatures of at least 183° C
(380* P) for 4 minutes.

(xxx) Antioxidants:

Butylated hydroxyanisole.
Butylated hydroxytolusne.
Gum guaiac.

Dilaury! thiodipropionata.
Nordihydrogualaratic acid.
Propyl gallate.

Diateary! thiodipropionata.
Taiodiproptonic acid.,
2,4,5Tridydroxybutyrophsnone.
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1. An adhesive formulated from one or more organic
components that have FDA approval.

2. An adhesive according to claim 1 wherein the adhesive
further comprises one or more inorganic inert filler compo-
nents.

3. An adhesive according to claim 1 wherein the adhesive
is not water soluble.

4. An adhesive according to any one of claims 1 to 3,
wherein the adhesive sets at a temperature of between about
35° C. and about 200° C.

5. An adhesive according to any one of claims 1 to 4,
wherein the adhesive sets at a temperature of between about
35° C. and about 160° C., preferably at a temperature of
between about 60° C. and about 100° C.

6. An adhesive according to any one of claims 1 to 5
wherein the organic component(s) is (are) selected from the
FDA approved list of compounds presented in Section
175.300—21 CFR Ch (Apr. 1, 1995 Edition).

7. A container for a foodstuff comprising at least two parts
joined together by an adhesive, wherein the adhesive is an
adhesive according to any one of claims 1 to 6.

8. A container for a foodstuff having held inside a body,
wherein the body is adhered to at least a part of at least one
inner wall of the container by an adhesive, wherein the
adhesive is an adhesive according to any one of claims 1 to
6.
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9. A container according to claim 8, wherein the body is
non-metallic.

10. A container according to claim 8 or claim 9, wherein
the body is formed of a plastics material.

11. A container according to any one of claims 8 to 10,
wherein the body is formed of polypropylene.

12. A container according to claim 11, wherein the
polypropylene has been pre-treated by any one of flame,
corona discharge or plasma discharge.

13. A container according to any one of claims 8 to 12,
wherein the body is shaped to contain therein a pressurised
gas.

14. A container according to claim 13, wherein the body
is for use as a widget.

15. A container according to any one of claims 7 to 14,
wherein the container is a can.

16. A container according to any one of claims 7 to 15,
wherein the container is for a beverage.

17. A container according to claim 16, wherein the
beverage is an alcoholic beverage.

18. A container according to claim 16 or claim 17,
wherein the beverage is a beer.

19. An adhesive substantially as described herein.

20. A container substantially as described herein.
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