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(54) Composition, reaction product, kit and applicator, especially for use in medicine

(57) The invention relates to a composition, especial-
ly for use in medicine, comprising a component a) con-
taining cyanoacrylate monomers and an aqueous com-
ponent b), wherein the composition further comprises an
acid and a salt which reacts with the acid to release a gas.

The invention further relates to a reaction product
obtainable from the composition in the form of a porous
and specifically shape-stable foamed structure in partic-

ular.
The invention further relates to a kit comprising spa-

tially separate from each other an acid component a) and
a salt component b) and also to an applicator having a
first chamber containing an acid component a) and a sec-
ond chamber containing a salt component b).
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Description

[0001] The present invention relates to a composition, especially for use in medicine, comprising a component a)
containing cyanoacrylate monomers and an aqueous component b), to a reaction product obtainable from the composition
and also to a kit based on the composition and to an applicator based on the composition.
[0002] The use of cyanoacrylate compositions in medical and non-medical fields is known.
[0003] In medicine, compositions of this type are notably used for topical applications and for adhesive bonding or
gluing of soft- and hard-tissue defects.
[0004] DE 10 2005 007 920 B4, for example, discloses an adhesive composition which is flexible, curable at body
temperature and comprises at least one cyanoacrylate component and at least one polysaccharide component.
[0005] Cyanoacrylate adhesive compositions comprising certain plasticizing fractions as well as various polymerization
initiators form the subject-matter of printed publications DE 10 2008 033 378 Al and EP 2 143 771 Al.
[0006] WO 92/09651 A1 describes a cyanoacrylate composition which forms a foam. In addition to an anionic polym-
erization initiator, the composition contains a liquid foaming agent in the form of an organic solvent.
[0007] However, the use of certain additions, for example polymerization initiators or certain organic solvents, can be
medically concerning.
[0008] Moreover, the porosities of cured compositions of the type in question will occasionally be insufficient, which
can lead to problems, depending on the intended use.
[0009] The present invention therefore has for its object to provide a cyanoacrylate composition which avoids inade-
quacies known from the prior art and is notable in particular for an improved biocompatibility over compositions of the
type in question as well as improved porosity and mechanical stability after curing.
[0010] This object is achieved according to the present invention by a composition having the features of independent
Claim 1, a reaction product having the features of Claim 13, a kit having the features of Claim 15 and also an applicator
having the features of Claim 16. Preferred embodiments of the composition form the subject-matter of dependent Claims
2 to 12. A preferred embodiment of the reaction product forms the subject-matter of dependent Claim 14. The wording
of all the claims is hereby explicitly incorporated in the content of the present description by reference.
[0011] The invention proposes a composition, especially for use in medicine, comprising a component a) containing
cyanoacrylate monomers and an aqueous component b).
[0012] The composition further comprises an acid and a salt which salt reacts with the acid to release a gas. In other
words, a chemical reaction takes place between the acid and the salt accompanied by release of a gas.
[0013] It is a particular advantage that the composition is curable by mixing components a) and b), the cure being
based on a polymerization, generally an anionic polymerization, of the cyanoacrylate monomers in component a) to
form polycyanoacrylate. The polymerization is generally initiated by the water in component b). Concurrently, the gas
released by the salt reacting with the acid causes the curing composition to foam up, as a result of which the cured
reaction product, which is preferably in the form of a foam, has a porous structure, in particular an open porous structure,
which is a particular advantage. Therefore, the salt provided according to the present invention can be thought of as a
foaming agent.
[0014] It is a particular advantage that the porosity of the reaction product can be such that improved ingrowth of
biological, especially human or animal, tissues into the reaction product is obtainable as a result. Furthermore, a porous
reaction product opens up the possibility of using the latter as carrier or matrix/depot for cells and/or active ingredients.
[0015] The porosity and specifically the shape stability of the reaction product obtainable from the composition can
be adjusted specifically to the particular intended purpose via the acid and salt content of the composition.
[0016] In addition, the curing time of the composition can be determinatively influenced via the acid and salt content.
Short curing times are particularly desirable as regards the management of severely bleeding tissue defects in order to
prevent that the composition may be flushed out of the defect region before curing or that an insufficiently cured com-
position may become dislodged relative to the defect to be repaired.
[0017] It is a further advantage that, apart from water, no (additional) polymerization initiator is needed for curing the
composition.
[0018] According to the present invention, therefore, it is preferable for the composition not to include an additional
polymerization initiator, i.e. for it, apart from water, to be free from a polymerization initiator, especially from an organic
or inorganic polymerization initiator, preferably free from an anionic polymerization initiator such as, for example, amines,
phosphines, phosphites, polyethylene glycol, phenol-formaldehyde resins, organometallic compounds, aminosilanes,
carbamate compounds or the like.
[0019] A further advantage is that foaming the composition requires no organic solvent, as described in WO 92/09651
A1.
[0020] According to the present invention, therefore, it is further preferable for the composition, apart from the cy-
anoacrylate monomers in component a), to be free from organic solvents, especially solvents which act as foaming
agents, for example pentane, cyclopentane, hexane, cyclohexane, heptane, petroleum ether, diethyl ether, halogenated,
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especially perhalogenated, hydrocarbons, benzene, dimethyl sulphide or the like.
[0021] Higher biocompatibility on the part of the composition is achievable as a net result.
[0022] In general, the acid and the salt are spatially separate from each other in the composition in order that premature
foaming of the composition may be prevented.
[0023] In principle, the acid can be present in component a) or in component b) and the salt correspondingly in
component b) or in component a).
[0024] In a preferred embodiment, however, the acid is present in component a), while correspondingly the salt is
preferably present in component b).
[0025] The acid can be an organic acid or an inorganic acid.
[0026] Preferably, the acid is selected from the group comprising alendronic acid, formic acid, malic acid, ascorbic
acid, barbituric acid, boric acid, bromic acid, hydrobromic acid, butyric acid, capric acid, caproic acid, caprylic acid,
chlorous acid, chloric acid, citric acid, cyanoacetic acid, hydrogen cyanide, disilicic acid, ellagic acid, acetic acid, disul-
phuric acid, hydrofluoric acid, uric acid, hypobromous acid, hypochlorous acid, hypoiodous acid, iodic acid, hydroiodic
acid, carbonic acid, lauric acid, margaric acid, monosilicic acid, myristic acid, enanthic acid, palmitic acid, pelargonic
acid, pentadecanoic acid, perbromic acid, perchloric acid, periodic acid, peroxodisulphuric acid, peroxonitric acid, phos-
phoric acid, picric acid, propionic acid, squaric acid, nitric acid, nitrous acid, hydrochloric acid, sulphuric acid, hydrogen
sulphide, sulphurous acid, stearic acid, hydrazoic acid, styphnic acid, thiosulphuric acid, tridecanoic acid, trisilicic acid,
undecanoic acid, valeric acid, vulpinic acid and mixtures thereof.
[0027] With a view to medical/medicinal uses of the composition proposed according to the present invention, organic
acids, especially higher fatty acids, are particularly preferred. Acids particularly suitable for medical/medicinal uses can
therefore be selected for example from the group comprising acetic acid, butyric acid, valeric acid, caproic acid, enanthic
acid, caprylic acid, pelargonic acid, capric acid, lauric acid, myristic acid, palmitic acid, margaric acid, stearic acid and
mixtures thereof.
[0028] In a further embodiment, the proportion in which the acid is present in component a) is in the range from 0.01
wt% to 80 wt%, especially 1 wt% to 30 wt% and preferably 2 wt% to 8 wt%, based on the overall weight of component a).
[0029] The salt provided according to the present invention is preferably an inorganic salt.
[0030] Preferably, the salt reacts with the acid to release carbon dioxide.
[0031] It is further preferable for the salt to be a carbonate and/or bicarbonate salt, especially a metal carbonate and/or
metal bicarbonate, preferably an alkali metal carbonate, an alkali metal bicarbonate, an alkaline earth metal carbonate
and/or an alkaline earth metal bicarbonate.
[0032] It is particularly preferable for the salt to be selected from the group comprising lithium carbonate (Li2CO3),
sodium carbonate (Na2CO3), potassium carbonate (K2CO3), lithium bicarbonate (LiHCO3), sodium bicarbonate
(NaHCO3), potassium bicarbonate (KaHCO3), magnesium carbonate (MgCO3), calcium carbonate (CaCO3), strontium
carbonate (SrCO3), magnesium bicarbonate (Mg(HCO3)2), calcium bicarbonate (Ca(HCO3)2), strontium bicarbonate (Sr
(HCO3)2) and mixtures thereof.
[0033] Alternatively, the salt can be a sulphite salt. In this case, sulphur dioxide is the gas released by a reaction with
the acid.
[0034] In a further embodiment, the proportion in which the salt is present in component b) is in the range from 0.01
wt% to 50 wt%, especially 1 wt% to 40 wt% and preferably 5 wt% to 30 wt%, based on the overall weight of component b).
[0035] The cyanoacrylate monomers may in principle be selected from the group comprising alkyl 2-cyanoacrylates,
alkoxyalkyl 2-cyanoacrylates, lactoyl 2-cyanoacrylates, alkyllactoyl 2-cyanoacrylates, multifunctional cyanoacrylates,
especially biscyanoacrylates and/or triscyanoacrylates, and mixtures thereof.
The cyanoacrylate monomers are preferably selected from the group comprising methyl 2-cyanoacrylate, ethyl 2-cy-
anoacrylate, n-propyl 2-cyanoacrylate, isopropyl 2-cyanoacrylate, n-butyl 2-cyanoacrylate, isobutyl 2-cyanoacrylate such
as, for example, 1-butyl 2-cyanoacrylate and/or 2-butyl 2-cyanoacrylate, n-pentyl 2-cyanoacrylate, isopentyl 2-cyanoacr-
ylate such as, for example, 1-pentyl 2-cyanoacrylate, 2-pentyl 2-cyanoacrylate and/or 3-pentyl 2-cyanoacrylate, cy-
clopentyl 2-cyanoacrylate, n-hexyl 2-cyanoacrylate, isohexyl 2-cyanoacrylate such as, for example, 1-hexyl 2-cyanoacr-
ylate, 2-hexyl 2-cyanoacrylate, 3-hexyl 2-cyanoacrylate and/or 4-hexyl 2-cyanoacrylate, cyclohexyl 2-cyanoacrylate, n-
heptyl 2-cyanoacrylate, isoheptyl 2-cyanoacrylate such as, for example, 1-heptyl 2-cyanoacrylate, 2-heptyl 2-cyanoacr-
ylate, 3-heptyl 2-cyanoacrylate and/or 4-heptyl 2-cyanoacrylate, n-octyl 2-cyanoacrylate, isooctyl 2-cyanoacrylate such
as, for example, 1-octyl 2-cyanoacrylate, 2-octyl 2-cyanoacrylate, 3-octyl 2-cyanoacrylate and/or 4-octyl 2-cyanoacrylate,
n-nonyl 2-cyanoacrylate, isononyl 2-cyanoacrylate, n-decyl 2-cyanoacrylate, isodecyl 2-cyanoacrylate, n-undecyl 2-
cyanoacrylate, isoundecyl 2-cyanoacrylate, n-dodecyl 2-cyanoacrylate, isododecyl 2-cyanoacrylate, lactoyl 2-cyanoacr-
ylate, methoxyisopropyl 2-cyanoacrylate, ethoxyethyl 2-cyanoacrylate, isopropoxyethyl 2-cyanoacrylate, 2-butoxyethyl
2-cyanoacrylate, 2-methoxyethyl 2-cyanoacrylate, butyllactoyl cyanoacrylate and mixtures thereof.
[0036] The composition, especially component a) and/or component b), in advantageous embodiments can further
contain additives such as, for example, plasticizers, stabilizers/free-radical traps, active biological and/or pharmaceutical
ingredients such as, in particular, active wound-healing promoter ingredients, hydroxylapatite, tricalcium phosphate,
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formaldehyde scavengers or the like.
[0037] Suitable plasticizers are preferably selected from the group comprising citric esters, glycerol esters, sebacic
esters, fatty acid esters, cellulose esters, polyethylene glycol ethers and mixtures thereof, preferably from the group
comprising glycerol triacetate, tributyl acetylcitrate, glycerol tripropionate, glycerol tributyrate, tricaproin, trivalerin, tric-
aprin, isobutyl myristate, ethyl myristate, ethyl stearate, methyl sebacate, ethyl sebacate, ethylcellulose, polyethylene
glycol diethers, preferably polyethylene glycol dimethyl ethers, mannitol, ethylene glycol, liquid polyethylene glycols,
1,2-propylene glycol, liquid poly(1,2-propylene glycol)s, 1,3-propylene glycol, liquid poly(1,3-propylene glycol)s, trialkyl
citrates, lactic esters, glycolic esters, glycerol, 2-ethyl-2-hydroxymethyl-1,3-propanediol, branched polyols and mixtures
thereof.
[0038] Suitable stabilizers/free-radical traps can be selected from the group comprising hydroquinone, t-butylhydroxy-
anisole, 3,5-di-tert-butyl-4-hydroxytoluene, vitamin E, alpha-tocopherol, beta-tocopherol, gamma-tocopherol, delta-to-
copherol and mixtures thereof.
[0039] Suitable active wound-healing promoters can be, for example, hyaluronic acid and/or zinc compounds, espe-
cially zinc oxide and/or zinc hyaluronate.
[0040] Examples of suitable formaldehyde scavengers are sulphite salts, bisulphite salts, ammonium sulphite salts
and/or urea salts.
[0041] The composition, especially component a) and/or component b), may further contain an oligomer and/or a
polymer. It is particularly advantageous that the oligomer/polymer can be used to influence properties of the composition
such as, for example, the viscosity, the curing/polymerization rate, the mechanical properties, the adherence properties,
the resorbability/degradability, the electrical conductivity and/or the pH of the composition in a specific manner. The
oligomer/polymer can further also exert an influence on the miscibility of components a) and b). Suitable oligomers/
polymers can be selected from the group comprising polycyanoacrylates, polyvinylpyrrolidones, poly(alpha-hydroxy
ester)s, polytrimethylene carbonate, poloxamers, polyethylene glycol, polyacrylates, polyvinyl alcohols, polyvinyl ace-
tates, polyethyleneimines, polysaccharides, polysorbates, polyacrylamides, polyacrylic acids, polyalkyl acrylates, for
example methyl acrylate, homopolymers thereof, copolymers thereof and mixtures, especially blends, thereof.
[0042] Component a) is preferably in liquid form, while component b) is preferably in the form of an aqueous solution.
[0043] To prevent premature curing and especially foaming of the composition, advantageous embodiments have
components a) and b) spatially separate from each other in the composition.
[0044] Preferably, components a) and b) are present in a volume mixing ratio (component a) to component b)) of 1:
100 to 100:1, especially 1:10 to 10:1, preferably 1:1.
[0045] The composition in advantageous embodiments is curable by mixing component a) and component b), especially
by mixing component a) with an acid, preferably with an acid as disclosed in the preceding description, and component
b) with a salt, preferably with a salt as disclosed in the preceding description, within from 0.1 s to 100 s, especially 1 s
to 30 s, preferably 2 s to 10 s.
[0046] The composition proposed according to the present invention is particularly useful for producing a porous, in
particular open porous, and preferably shape-stable (dimensionally stable) foamed structure. The foamed structure is
useful in principle not only for medical but also non-medical fields of application.
[0047] As far as medical applications are concerned, the composition is especially useful for adhesive bonding or
gluing of biological tissues, especially soft tissues and/or hard tissues, preferably bone tissues. The composition can
further be used for sealing bodily-fluid leaks, especially blood leaks, and/or air leaks, especially lung leaks. The compo-
sition can further be used for producing tissue replacement material, especially soft- or hard-tissue replacement material,
preferably bone replacement material, and/or for producing a drug delivery carrier and/or a cell carrier. The composition
can further be useful for hemostasis, in particular traumatic hemostasis. Specifically, the composition can be useful for
closing battlefield injuries, ballistic trauma and combat-related injuries, in particular gun shot wounds. The composition
can be further applied as an occlusion composition, in particular for occluding bodily ducts, for example bile ducts.
[0048] The composition can further be contemplated for use in sclerotherapy.
[0049] For medical applications, the composition is preferably cured/foamed in situ.
[0050] As far as non-medical fields of application are concerned, the composition can be used, for example, for
adhesive bonding of technical substrates, especially metal, wood and/or plastics substrates. The composition can ad-
ditionally be used for producing an insulating material.
[0051] A further aspect of the present invention relates to a reaction product which, proceeding from the composition
according to the present invention, is obtainable by mixing component a) and component b), especially by mixing
component a) with an acid, preferably with an acid as disclosed in the preceding description, and component b) with a
salt, preferably with a salt as disclosed in the preceding description.
[0052] The reaction product, as already mentioned elsewhere, is preferably a porous, preferably openly porous, and
specifically shape-stable foamed structure, preferably medical foamed structure.
[0053] More particularly, the reaction product can be a slabstock foam.
[0054] Alternatively, the reaction product can be a shaped three-dimensional article obtainable by injection moulding,
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for example.
[0055] Formation of the reaction product, as similarly already mentioned elsewhere, involves a polymerization, gen-
erally an anionic polymerization, with concurrent foaming due to the released gas.
[0056] Preferably, the reaction product has pores having a diameter of 0.01 mm to 10 000 mm, especially 1 mm to
5000 mm, preferably 100 mm to 1000 mm
[0057] With regard to further features and advantages of the reaction product, especially of the composition, of com-
ponent a) and/or of component b), the preceding description is hereby fully incorporated herein by reference.
[0058] A further aspect of the invention relates to a kit comprising components a) and b), especially component a)
with an acid, preferably with an acid as disclosed in the preceding description, and component b) with a salt, preferably
with a salt as described in the preceding description, in spatial separation from each other.
[0059] With regard to further features and advantages of the kit, especially of the composition, of component a) and/or
of component b), the preceding description is hereby likewise fully incorporated herein by reference.
[0060] The invention finally relates to an applicator having a first chamber and a second chamber (a two-chamber
applicator). The first chamber preferably contains component a), especially component a) with an acid, preferably with
an acid as disclosed in the preceding description. Correspondingly, the second chamber preferably contains component
b), especially component b) with a salt, preferably with a salt as disclosed in the preceding description.
[0061] The applicator can be, for example, a two-chamber syringe or a spraying device such as, for example, an
atomizer. To mix components a) and b), the applicator conveniently includes a static or dynamic mixer or a spray head.
[0062] With regard to further features and advantages of the applicator, especially of the composition, of component
a) and/or of component b), the preceding description is hereby similarly incorporated herein in full by reference.
[0063] The recited and further advantages of the invention will be apparent, especially also from the hereinbelow
description of an exemplary embodiment in conjunction with the dependent claims. Individual features of the invention
can be actualized therein on their own or combined with each other. The embodiments described are merely for elucidation
and better understanding of the invention and must not be construed as in any way limiting.

Production Example 1:

[0064] A component a) containing n-butyl cyanoacrylate with an acetic acid content of 4 wt%, based on the overall
weight of component a), and a component b), in the form of a 17 wt% potassium bicarbonate solution, were exported
using a two-chamber syringe fitted with a static mixer via which components a) and b) were mixed with each other during
exportation.
[0065] This produced an openly porous foamed structure which initially still had tacky and specifically elastic properties,
but within 10 seconds after exportation cured to form a shape-stable structure.

Production Example 2:

[0066] A component a) containing n-butyl cyanoacrylate with an acetic acid content of 4 wt%, based on the overall
weight of component a), and a tributyl acetylcitrate content of 10 wt%, based on the overall weight of component a), and
a component b), in the form of a 17 wt% potassium bicarbonate solution, were exported using a two-chamber syringe
fitted with a static mixer via which components a) and b) were mixed with each other during exportation. This produced
a porous foamed structure which, compared with the foamed structure obtained according to Example 1, had distinctly
increased elasticity.

Production Example 3:

[0067] A component a) containing n-butyl cyanoacrylate with an acetic acid content of 2 wt%, based on the overall
weight of component a), and a component b), in the form of a 17 wt% potassium bicarbonate solution, were exported
using a two-chamber syringe fitted with a static mixer via which components a) and b) were mixed with each other during
exportation.
[0068] This produced a foamed structure which, compared with the foamed structure obtained according to Example
1, possessed distinctly reduced porosity.

Production Example 4:

[0069] A component a) containing n-butyl cyanoacrylate with an acetic acid content of 8 wt%, based on the overall
weight of component a), and a component b), in the form of a 17 wt% potassium bicarbonate solution, were exported
using a two-chamber syringe fitted with a static mixer via which components a) and b) were mixed with each other during
exportation.
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[0070] This produced a foamed structure which, compared with the foamed structure obtained according to Example
1, possessed distinctly higher porosity.

Production Example 5:

[0071] A component a) containing n-butyl cyanoacrylate with an acetic acid content of 4 wt%, based on the overall
weight of component a), and an aqueous component b) containing 17 wt% of potassium bicarbonate and 10 wt% of
hydroxylapatite particles (each based on the overall weight of component b)), were exported using a two-chamber syringe
fitted with a static mixer via which components a) and b) were mixed with each other during exportation.
[0072] The composition cured distinctly faster than the composition used according to Example 1.

Production Example 6:

[0073] A component a) containing n-butyl cyanoacrylate with an acetic acid content of 4 wt%, based on the overall
weight of component a), and an aqueous component b) containing 17 wt% of potassium bicarbonate and 10 wt% of
tricalcium phosphate particles (each based on the overall weight of component b)), were exported using a two-chamber
syringe fitted with a static mixer via which components a) and b) were mixed with each other during exportation.
[0074] The composition similarly cured distinctly faster than the composition used according to Example 1 to form a
foamed structure.

Production Example 7:

[0075] A component a) containing n-butyl cyanoacrylate with an acetic acid content of 4 wt%, based on the overall
weight of component a), and a methyl acrylate content of 20 wt%, based on the overall weight of component a), and a
component b), in the form of a 17 wt% potassium bicarbonate solution, were exported using a two-chamber syringe
fitted with a static mixer via which components a) and b) were mixed with each other during exportation.
[0076] The composition likewise cured distinctly faster than the composition used according to Example 1 to form a
foamed structure.

Production examples 8-28:

[0077] According to the general prescription as set out in example 1, components a) and components b) as detailed
in table 1 below were mixed with each other, thereby furnishing a foam structure as also detailed in table 1 below.

Table 1

Component A Component B Foam Structure

96% NBCA 4 % Acetic acid 17 % Potassium hydrogen carbonate 
solution

Open-cell foam; dimensionally 
stable structure

96% NBCA 4 % Phosphoric acid 17 % Potassium hydrogen carbonate 
solution

Closed-cell foam; dimensionally 
stable structure

96% NBCA 4 % Hydrochloric acid 17 % Potassium hydrogen carbonate 
solution

Porous foam; dimensionally stable 
structure

99 % NBCA 1 % Acetic acid 17 % Potassium hydrogen carbonate 
solution

Porous foam; dimensionally stable 
structure

99 % NBCA 1 % Phosphoric acid 17 % Potassium hydrogen carbonate 
solution

Porous foam; dimensionally stable 
structure

99 % NBCA 1 % Hydrochloric acid 17 % Potassium hydrogen carbonate 
solution

Porous foam; dimensionally stable 
structure

99 % NBCA 1 % Myristic acid 17 % Potassium hydrogen carbonate 
solution

Closed-cell foam; dimensionally 
stable structure

96% NBCA 4 % Cyanoacetic acid 17 % Potassium hydrogen carbonate 
solution

Porous foam; dimensionally stable 
structure
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Claims

1. Composition, especially for use in medicine, comprising a component a) containing cyanoacrylate monomers and
an aqueous component b), characterized in that the composition further comprises an acid and a salt which reacts
with the acid to release a gas.

2. Composition according to Claim 1, characterized in that the acid is present in component a).

3. Composition according to Claim 1 or 2, characterized in that the salt is present in component b).

4. Composition according to any preceding claim, characterized in that the acid is selected from the group comprising
alendronic acid, formic acid, malic acid, ascorbic acid, barbituric acid, boric acid, bromic acid, hydrobromic acid,
butyric acid, capric acid, caproic acid, caprylic acid, chlorous acid, chloric acid, citric acid, cyanoacetic acid, hydrogen
cyanide, disilicic acid, ellagic acid, acetic acid, disulphuric acid, hydrofluoric acid, uric acid, hypobromous acid,
hypochlorous acid, hypoiodous acid, iodic acid, hydroiodic acid, carbonic acid, lauric acid, margaric acid, monosilicic
acid, myristic acid, enanthic acid, palmitic acid, pelargonic acid, pentadecanoic acid, perbromic acid, perchloric acid,
periodic acid, peroxodisulphuric acid, peroxonitric acid, phosphoric acid, picric acid, propionic acid, squaric acid,
nitric acid, nitrous acid, hydrochloric acid, sulphuric acid, hydrogen sulphide, sulphurous acid, stearic acid, hydrazoic
acid, styphnic acid, thiosulphuric acid, tridecanoic acid, trisilicic acid, undecanoic acid, valeric acid, vulpinic acid
and mixtures thereof.

5. Composition according to any preceding claim, characterized in that the proportion in which the acid is present in
component a) is in the range from 0.01 wt% to 80 wt%, especially 1 wt% to 30 wt% and preferably 2 wt% to 8 wt%,
based on the overall weight of component a).

6. Composition according to any preceding claim, characterized in that the salt reacts with the acid to release carbon
dioxide.

7. Composition according to any preceding claim, characterized in that the salt is an inorganic salt, preferably a
carbonate and/or bicarbonate salt, more preferably an alkali metal carbonate, an alkali metal bicarbonate, an alkaline
earth metal carbonate and/or an alkaline earth metal bicarbonate.

(continued)

Component A Component B Foam Structure

96% NBCA 4 % Cyanoacetic acid 5 % Sodium carbonate Porous foam; dimensionally stable 
structure

96% NBCA 4 % Cyanoacetic acid 17 % Sodium carbonate Porous foam; dimensionally stable 
structure

96% NBCA 4 % Cyanoacetic acid 10 % Sodium disulphite Closed-cell foam of waxy structure

99 % NBCA 1 % Hydrochloric acid 10 % Sodium disulphite Porous foam of waxy structure

99 % NBCA 1 % Acetic acid 10 % Sodium disulphite Closed-cell foam of waxy structure

99 % NBCA 1 % Phosphoric acid 10 % Sodium disulphite Closed-cell foam of waxy structure

99 % NBCA 1 % Myristic acid 10 % Sodium disulphite Porous foam of waxy structure

96% NBCA 4 % Acetic acid 5 % Sodium carbonate Porous foam

99 % NBCA 1 % Acetic acid 8.5 % Sodium hydrogen carbonate Porous foam

99 % NBCA 1 % Myristic acid 8.5 % Sodium hydrogen carbonate Porous foam

96% NBCA 4 % Acetic acid 8.5 % Sodium hydrogen carbonate Porous foam obtained after 70 
seconds of polymerization time

99 % NBCA 1 % Acetic acid 4.25 % Sodium hydrogen carbonate Porous foam

99 % NBCA 1 % Myristic acid 4.25 % Sodium hydrogen carbonate Porous foam
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8. Composition according to any preceding claim, characterized in that the proportion in which the salt is present in
component b) is in the range from 0.01 wt% to 50 wt%, especially 1 wt% to 40 wt% and preferably 5 wt% to 30 wt%,
based on the overall weight of component b).

9. Composition according to any preceding claim, characterized in that components a) and b) are spatially separate
from each other.

10. Composition according to any preceding claim, characterized in that component a) and component b) are present
in a volume mixing ratio of 1:100 to 100:1, especially 1:10 to 10:1, preferably 1:1.

11. Composition according to any preceding claim, characterized in that the composition is curable by mixing an acid
component a) and a foaming agent component b) within from 0.1 s to 100 s, especially 1 s to 30 s, preferably 2 s to 10 s.

12. Composition according to any preceding claim, for producing a porous and specifically shape-stable foamed struc-
ture.

13. Reaction product, preferably in the form of a porous and specifically shape-stable foamed structure, obtainable from
a composition according to any preceding claim, especially by mixing an acid component a) and a salt component
b) according to any of Claims 2 to 12.

14. Reaction product according to Claim 13, characterized in that the reaction product has pores having a diameter
of 0.01 mm to 10 000 mm, especially 1 mm to 5000 mm, preferably 100 mm to 1000 mm.

15. Kit comprising spatially separate from each other an acid component a) and a salt component b) according to any
of Claims 2 to 12.

16. Applicator having a first chamber containing an acid component a) and a second chamber containing a salt component
b) according to any of Claims 2 to 12.



EP 2 708 245 A2

9

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• DE 102005007920 B4 [0004]
• DE 102008033378 A1 [0005]

• EP 2143771 A1 [0005]
• WO 9209651 A1 [0006] [0019]


	bibliography
	description
	claims

