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(57) ABSTRACT 
The present invention relates to a multi-component system 
for making impressions Which contains 

(a) at least one compound having at least tWo alkenyl 
groups; 

(b) at least one organohydrogenpolysiloxane; 

(c) at least one hydrosilylation catalyst; 

characterized by containing 
(d1) at least one polymeric compound having at least one 

alkynyl group and/or 

(d2) at least one compound having at least one Si—OR 
structural unit, Wherein R=H, alkyl, alkoxyalkyl or 
acyl; and 

When a compound (d2) having at least one Si—OR struc 
tural unit is contained, 

(e) at least one condensation catalyst and/or condensation 
cross-linking agent. 

After the mixing of the components, the materials according 
to the invention cure in tWo steps. At the beginning of 
mixing, the mixture, in a ?rst state, has a mixer-suitable 
consistency, Whereupon the mixture undergoes transition to 
a heavier-bodied second state due to condensation reactions 
of SiOR groups and/or hydrosilylation reactions of alkynyl 
groups With SiH groups, followed by transition to a third 
solid, elastic state following curing through a hydrosilyla 
tion reaction of alkenyl groups With SiH groups. The inven 
tion also relates to mixtures and components comprising 
further ingredients, as Well as methods for the preparation of 
impressions. 
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TWO-STEP CURABLE MIXER-SUITABLE 
MATERIALS 

[0001] This is a Continuation-in-Part of US. Ser. No. 
09/808,412 ?led Mar. 15, 2001. 

[0002] The present invention relates to multicomponent 
systems, components, mixtures and methods for making 
impressions. 
[0003] Addition-cross-linkable silicones make use of the 
hydrosilylation, catalyzed by a (precious) metal (A), 
between a vinyl-end-stopped polydimethylsiloxane (B) and 
a polymethylhydrogensiloxane (C) to build a three-dimen 
sional elastomeric network. This involves adding the SiH 
group of the polymethylhydrogensiloxane to the Si-vinyl 
group to form an ethylene bridge. Once the components A, 
B and C are brought into contact, the cross-linking reaction 
starts immediately. In order to provide user-oriented pro 
cessing conditions, addition-cross-linkable silicones are 
stored as tWo-component materials in the form of separated 
components 1 and 2 and mixed together only shortly before 
use. 

[0004] In addition to the vinylorganopolysiloxanes (B), 
component 1 contains the (precious) metal catalyst (A) 
(usually a platinum catalyst) necessary for the cross-linking 
reaction. Component 2 necessarily contains polymethylhy 
drogensiloxane (C) as a cross-linking agent and optionally 
vinylorganopolysiloxane. 

[0005] For adjusting the pot life of these addition-cross 
linkable tWo-component silicones, so-called inhibitors are 
employed Which interfere in the catalytic cycle and thus 
control the reaction rate. 

[0006] Examples of those inhibitors mentioned above are 
benZotriaZole, ethynylcyclohexanol, short-chained vinyl 
containing organopolysiloxanes, such as divinyltetrameth 
yldisiloxane, and vinyl-containing cyclic siloxanes, such as 
tetravinyltetramethylcyclotetrasiloxane, diethyl maleate and 
n-octylsilane (C8H17SiH3). 
[0007] In addition, as in DE 19837855 A1 or WO 
97/40102, for example, short chain alkynyl compounds or 
dialkynyl compounds are used Which complex or chelate the 
platinum catalysts. 

[0008] The cross-linking of the addition-cross-linkable 
silicones through hydrosilylation is very sensitive toWards 
catalyst poisons, such as nitrogen, phosphorus or sulfur 
compounds, as occur in organic compounds, such as amino 
acids, or in latex gloves, for example. This means that the 
curing reaction is decelerated upon contact With such cata 
lyst poisons, or even brought to subside in the Worst case. 

[0009] In technology, addition-cross-linkable silicones are 
Widely employed for use as impression materials (e.g., in 
model-making), casting compositions for the electrical and 
automobile industries, and sealants for the construction and 
automobile industries (see Andreas Tomanek, “Silicone und 
Technik”, 1990, Hanser Verlag Miinchen; W. Noll, “Chemie 
und Technologie der Silicone”, 1968, Verlag Chemie; “Sili 
cone; Chemie und Technologie”, 1989, Vulkan Verlag, 
Essen). 
[0010] In dentistry, addition-cross-linkable silicones are 
successfully employed for making dental impressions, for 
checkbite recording and for the relining of dental prostheses. 
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[0011] When they are used as a material for making dental 
impressions, different shaping techniques can be employed: 

[0012] monophase shaping (one phase and one time); 

[0013] sandWich technique (tWo phases and one 
time); 

[0014] dual mixing technique (tWo phases and one 
time); 

[0015] correction shaping (tWo phases and at tWo 
different times). 

[0016] In the sandWich and correction shaping techniques, 
tWo silicone impression materials having different mixing 
consistencies (ISO 4823) are employed. 

[0017] In the ?rst step, the impression tray is charged With 
a kneadable support material (putty), Which, in a second 
step, is covered With a layer of a light-bodied silicone. In the 
sandWich technique, this is done simultaneously during the 
pot life of the tWo materials, folloWed by simultaneously 
applying the tWo materials in the patient’s mouth. 

[0018] In correction shaping, the kneadable putty material 
is made to cure as a preimpression material in the patient’s 
mouth, trimmed after removing from the mouth, and in a 
second subsequent step, it is covered With a layer of a 
light-bodied material and again made to cure in the patient’s 
mouth. 

[0019] According to the prior art (Dr. Bernd Wortmann, 
Habilitationsschrift 1992, “Zum derZeitigen Stand der 
Abformung in der Zahnheilkunde”, University of Miinster, 
Germany; J. WirZ, “Abformungen in der ZahnarZtlichen 
Praxis”, 1993, Gustav Fischer Verlag), the support material 
(putty) is predominantly employed in the form of a knead 
able material. This has the advantage that a higher back 
pressure is generated in the impression tray When the 
impression is made. In the sandWich technique, this causes 
the light-bodied correction material to flow into narroW 
cavities and the sulcus to ensure a highly precise shaping 
doWn to details. 

[0020] When the preimpression for the correction shaping 
material is made, the kneadable support material, due to its 
viscous consistency, has the advantage of spreading less 
?nely and thus reserving more space for the subsequent 
correction shaping steps using the light-bodied material. 

[0021] In order to provide additional space for the correc 
tion material employed in the subsequent step, it may be 
necessary to trim the cured support material, i.e., in the 
preimpression, the shaped interdental spaces are cut off, and 
drainage channels are laid doWn. 

[0022] This is the reason Why the cured support material 
must be easy to trim, e.g., using a scalpel. 

[0023] OtherWise, the support material Would be deformed 
in this step (Prof. Dr. Wostmann, University of Gie[3en, 
Germany: “Zum derZeitigen Stand der Abformung in der 
Zahnheilkunde”, Miinster 1992). 
[0024] HoWever, the user of the support material (putty) 
used for the above mentioned shaping techniques must face 
the folloWing disadvantages; 

[0025] Dosage is effected With dosing spoons by means of 
Which the kneadable material is removed from the storage 
cans clumsily and With a relatively high expenditure of 
force. Subsequently, the components, Which are differently 
colored, are kneaded into a homogeneous compound using 
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a mixing fork or manually. This procedure is also more or 
less complicated and, When a kneading fork is used, requires 
a high expenditure of force. This Way of dosing and mixing 
may involve the folloWing errors: 

[0026] 
[0027] there is a risk of non-homogeneous mixing of 

the tWo components. 

there is a risk of Wrong dosage; and 

[0028] Both factors lead to insuf?cient cross-linking so 
that the precision of model making is no longer ensured. 

[0029] The dosing of kneadable preimpression materials 
(putties) involves the risk of contamination of the compo 
nents With the respectively other component. From former 
experience, it is knoWn that application errors cannot be 
avoided in spite of the color coding. 

[0030] The dosing spoons or the covers of the containers 
of components 1 and 2 are often confused by the user, or he 
reaches into the storage can With contaminated ?ngers or 
gloves. Impression materials thus contaminated are no 
longer suitable for further use; for example, they contain 
cured regions in the form of lumps. 

[0031] In the usual mixing of kneadable preimpression 
materials (putties) by hand, there is a risk that catalyst 
poisons may be extracted from the user’s skin or protective 
gloves, Which may lead to deceleration of the curing or even 
prevent curing of the impression material in the Worst case. 

[0032] In the market, so-called putty cartridge materials 
(e.g., Reprosil Quixx Putty, Dentsply Caulk) are knoWn 
Which can be processed With the commercially available 
mixing and dosing systems and Which can be employed as 
an alternative of kneadable preimpression materials. These 
are light- to heavy-bodied materials according to ISO 4823, 
Which exhibit a relatively high degree of cross-linking 
already during their pot life due to their rapid cross-linking 
characteristic. Consequently, the originally light- to heavy 
bodied initial consistency is highly increased during the pot 
life and the user experiences the feeling of a putty material 
(high pressure) When the impression is being made. 

[0033] These impression materials have the disadvantage 
that their total pot life to be used by the dentist is highly 
limited. When the predetermined pot lives are exceeded or 
When the ambient temperatures are slightly increased, there 
is a risk that the impression material has already formed 
large elastic fractions or, in an extreme case, has already 
cured so that the impressions are highly distorted by endog 
enous strains, restoring forces and compressions and are 
thus useless. 

[0034] It has been the object of the present invention to 
provide mixer-suitable impression materials based on addi 
tion-cross-linkable polydimethylsiloxanes Which, due to 
their light- to heavy-bodied mixing consistency in the initial 
phase, can be dispensed from the recently developed auto 
matic mixing and dosing systems and, due to their tWo-step 
reaction mechanism, undergo transition to a second mixing 
consistency With increased viscosity in a ?rst reaction step 
after the mixing period. 

[0035] In a second reaction step after a presettable pot life 
during Which an impression is made, the impression material 
is to cure completely to an elastic ?nal state in Which a 
shaping result is recorded. 

[0036] “Mixer-suitable impression material” means a mul 
ticomponent impression material Which can be dispensed, 
for example, from a tWo-component disposable cartridge 
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through a static mixer, e.g., of Mixpac (Keller EP 0 615 787 
A1, EP 0 730 913 A1) or from tubular ?lm bags in 
dual-chamber reusable cartridges through a dynamic mixer, 
e.g., in the “Mixstar” device of DMG-Muhlbauer (PCT/EP 
98/01993 and PCT/EP 98/01858) or in the “Pentamix I” and 
“Pentamix II” devices of Espe (EP-AO 492 413 and EP-A-0 
492 412). 
[0037] The requirement of mixer-suitability can be met by 
impression materials Which, at the beginning of the mixing 
period, are in a consistency range of larger than 26 mm, 
especially larger than 30 mm, according to ISO 4823. 

[0038] It has been the object of the present invention to 
provide an impression material Which avoids the draWbacks 
set forth above and to provide a method Which permits the 
preparation of impressions in a simple and reliable Way from 
objects from Which impressions are to be made. In particu 
lar, the object has been to provide a multi-component 
impression material Which can be simply and readily mixed 
and is mixer-suitable, suitable for making impressions and 
undergoes transition to an elastic solid state. 

[0039] These objects are surprisingly achieved by provid 
ing a multi-component system for making impressions 
Which contains 

[0040] (a) at least one compound having at least tWo 
alkenyl groups; 

[0041] (b) at least one organohydrogenpolysiloxane; 

[0042] (c) at least one hydrosilylation catalyst; 

[0043] 
[0044] (d1) at least one polymeric compound having at 

least one alkynyl group and/or 

characteriZed by containing 

[0045] (d2) at least one compound having at least one 
Si—OR structural unit, Wherein R=H, alkyl, alkoxy 
alkyl or acyl; and 

[0046] When a compound (d2) having at least one Si—OR 
structural unit is contained, 

[0047] (e) at least one condensation catalyst and/or 
condensation cross-linking agent. 

[0048] It is preferred to provide a multi-component system 
for making impressions comprising at least tWo components 
A and B, Wherein component A contains 

[0049] (a) at least one compound having at least tWo 
alkenyl groups; and 

[0050] (b) at least one organohydrogenpolysiloxane; 
and 

[0051] (d1) at least one polymeric compound having at 
least one alkynyl group and/or 

[0052] (d2) at least one compound having at least one 
Si—OR structural unit, Wherein R=H, alkyl, alkoxy 
alkyl or acyl; 

[0053] 
[0054] (c) at least one hydrosilylation catalyst; and 

[0055] When a compound (d2) having at least one Si—OR 
structural unit is contained, component A and/or B contains 

and component B contains 

[0056] (e) at least one condensation catalyst and/or 
condensation cross-linking agent. 
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[0057] Compounds (a), (b) and (d1) are individual com 
pounds. Component A and/or B according to the invention 
may additionally contain 

[0058] inhibitors of the condensation reactions of 
condensation catalysts and/or condensation cross-link 
ing agents With compounds containing Si—OH struc 
tural units, Wherein R=H, alkyl, alkoxyalkyl or acyl; 

[0059] (g) Water-donating agents; 

[0060] (h) desiccants; 
[0061] inert carrier materials; 

[0062] compounds for reaction inhibition of the 
hydrosilylation reaction; 

[0063] (k) reinforcing ?llers; 
[0064] (l) non-reinforcing ?llers and/or 
[0065] auxiliaries. 

[0066] The object of the invention is achieved by making 
use of a tWo-step reaction mechanism Which is initiated 
during and upon mixing of components A and B and Which 
relies on the different reactivities in the addition cross 
linking of the alkenyl and alkynyl groups toWards SiH 
groups and/or relies on the different reaction mechanisms in 
the addition cross-linking betWeen alkenyl and SiH groups 
as compared to the condensation cross-linking of Si—OR 
groups, Wherein R=H, alkyl, alkoxyalkyl or acyl, With 
condensation catalysts. 

[0067] Surprisingly, in the combination of the hydrosily 
lation reaction of Si-vinyl and Si-ethynyl groups, it is found 
that 

[0068] a) the reactions proceed in successive periods of 
time and are thus suitable for use in tWo-step curable 
impression materials; 

[0069] b) in a multicomponent, especially tWo-compo 
nent, material, the reactants can be distributed on the 
individual components, e.g., in a dual-chamber car 
tridge or tubular ?lm bag, in such a Way that these are 
storage-stable at room temperature over a period of at 
least 1.2 months, i.e., do not exhibit any losses in 
reactivity. 

[0070] Surprisingly, When the condensation reaction 
(hydroxypolysiloxane With condensation catalysts, such as 
titanic acid ortho esters) is combined With the hydrosilyla 
tion reaction (Si-vinyl and/or Si-ethynyl With organohydro 
genpolysiloxanes in the presence of Pt catalysts), it is found 
that 

[0071] a) the reactions proceed in successive periods of 
time When suitable inhibitors are employed; 

[0072] b) the reactions proceed independently, Without 
the reactants having a negative effect on the reactivity 
of the respective other reactions; 

[0073] c) in a multicomponent, especially tWo-compo 
nent, material the reactants can be distributed on the 
individual components, e.g., in a dual-chamber car 
tridge or tubular ?lm bag, in such a Way that these are 
storage-stable at room temperature over a period of at 
least 12 months, i.e., do not exhibit any losses in 
reactivity or deterioration of mechanical properties in 
the cured product; 

[0074] d) the concentration range of the metal alkoxides 
employed can be selected in such a Way that in practice, 
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i.e., When used in cartridges and tubular ?lm bags, 
obstruction of the exit channels due to “silici?cation” 
from access of atmospheric moisture does not occur. 

[0075] The components are preferably selected in such a 
Way that the condensation and hydrosilylation reactions 
occur at from 10 to 40° C., so that the reactions can be 
performed, in particular, at oral and room temperature. 

[0076] The alkynyl compounds (d1) used according to the 
invention are polymeric (long chain) compounds. This is 
because the viscosity of the mixture is to increase signi? 
cantly in a relatively quickly proceeding ?rst reaction in 
Which the alkynyl compound reacts With Si—H compounds. 
This is achieved only if the alkynyl compound has a certain 
chain length. Therefore, “polymer” as used according to the 
invention means: If the alkynyl compound is essentially a 
polysiloxane, compounds having at least 20, preferably 50 
and more preferably 500 Si—O units can be used, for 
example. If the alkynyl compound is essentially a hydro 
carbon compound, those having at least 15, preferably 20 
and more preferably 25 carbon atoms are preferred, for 
example. Generally, hydrocarbon compounds increase vis 
cosity more highly than polysiloxane compounds of com 
parable length do. The proportion of alkynyl compounds in 
the impression material is preferably at least 1%, more 
preferably at least 2 or 5%. 

[0077] The concentration of the alkynyl compound and the 
chain length of the alkynyl compound are in a reciprocal 
relationship When the mixture is selected. The longer the 
chain length, the loWer the concentration of the alkynyl 
compound must be selected. Conversely, the desired 
increase in viscosity can be achieved When a relatively high 
concentration of a polymeric alkynyl compound having a 
relatively short chain length is selected. 

[0078] In this context, short chain dialkynyl compounds as 
used as inhibitors for the chelating of Pt or other metals in 
the prior art (e.g., DE 19837855 A1) cannot be employed 
according to the invention. Preferred chain lengths of such 
inhibitors are C6 to C8 because a good chelating effect is 
achieved in this case only. Due to the short chain lengths, 
such inhibitors could not cause any signi?cant increase in 
viscosity. 

[0079] In preferred embodiments, the alkynyl compound 
(d1) of component A is 

[0080] and the Si—OR compound according to (d2) is 

[0081] Wherein 

[0082] R=H, alkyl, alkoxyalkyl or acyl; 

[0083] R1=alkyl, aryl, arylalkyl, halogen-substituted 
alkyl and aryl groups, cyanoalkyl, cycloalkyl, cycloalk 
enyl, especially —H, —OH and —OR, and combina 
tions thereof; 
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[0084] R3=alkenyl, alkynyl, halogen, aryl, alkylaryl, H, 
halogen-substituted alkyl and aryl groups, especially 
alkyl, alkoXy and hydroXy, and combinations thereof; 

[0085] R4=R3, or R4 is different from R3, Wherein R4 is, 
in particular, alkoXy, hydroXy, alkyl, methyl, alkynyl, 
ethynyl, or combinations thereof; and 

[0086] X=polysiloXane, oligosilicic acid esters, polysi 
licic acid esters, polyethers, polymeric hydrocarbons, 
polyesters and copolymers of the above mentioned 
compounds. 

[0087] In the polymers, polymeric side chains and/or the 
residues R1 and/or R2 may be present. The chain may 
contain alkenyl or alkynyl groups. 

[0088] Compounds in Which R=alkyl, alkoxyalkyl or acyl 
are preferably employed When Sn catalysts are contained. 

[0089] As compounds according to (dl) or (d2), compo 
nent A may contain, in particular, those of the structural 
formula 

[0090] Wherein n=7 to 6000, preferably 20 to 6000, more 
preferably 100 to 6000; 

[0091] R and R1 to R4 are as de?ned above; and 

[0092] R5=—CEC—R1, H, alkyl, aryl, 

[0093] alkylaryl, halogen, OH, halogen-substituted alkyl 
and aryl groups, —OR, aminoalkyl, epoXy, cyanoalkyl, 
cycloalkyl, alkylhydroXyl, methacrylate, acrylate, mercap 
toalkyl, carboXylate, carboXyalkyl or succinic anhydride. 

[0094] Such compounds can be prepared by methods 
known from EP 0 639 622 B1, EP 0 959 095 A2, EP 0 926 
206 A2, DE 19822679 A1 and DE 19757308 A1. 
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[0095] Preferred alkenyl compounds (a) of component A 
are those having the structure 

[0096] Wherein n=0 to 6000; and 

[0097] residues R1, R2, R3, R4 and X are selected as set 
forth above. 

[0098] The preferred alkenyl compound (a) may also be a 
silane dendrimer With terminal alkenyl groups. 

[0099] Preferred organohydrogenpolysiloXanes (c) con 
tained in component A include polyalkyl-, polyaryl- and 
polyalkylaryl-, polyhaloalkyl-, polyhaloaryl- or polyhalo 
alkylarylsiloXanes. They may be in the form of oligomers or 
polymers in a linear, branched or cyclic form or as a QM 
resin and have at least one Si—H bond. 

[0100] Condensation catalysts and/or condensation cross 
linking agents (d) preferably employed in component B 
include aluminum alkoXides, antimony alkoXides, barium 
alkoXides, boron alkoXides, calcium alkoXides, cerium 
alkoXides, erbium alkoXides, gallium alkoXides, silicon 
alkoXides, germanium alkoXides, hafnium alkoXides, indium 
alkoXides, iron alkoXides, lanthanum alkoXides, magnesium 
alkoXides, neodymium alkoXides, samarium alkoXides, 
strontium alkoXides, tantalum alkoXides, titanium alkoXides, 
tin alkoXides, vanadium alkoXide oXides, yttrium alkoXides, 
Zinc alkoXides, Zirconium alkoXides, titanium or Zirconium 
compounds, especially titanium and Zirconium alkoXides, 
and chelates and oligo- and polycondensates of the above 
alkoXides, dialkyltin diacetate, tin(II)ocoate, dialkyltin dia 
cylate, dialkyltin oXide and double metal alkoXides. Double 
metal alkoXides are alkoXides containing tWo different met 
als in a particular ratio. In particular, the folloWing are 
employed: titanium tetraethylate, titanium tetrapropylate, 
titanium tetraisopropylate, titanium tetrabutylate, titanium 
tetraisooctylate, titanium isopropylate tristearoylate, tita 
nium triisopropylate stearoylate, titanium diisopropylate 
distearoylate, Zirconium tetrapropylate, Zirconium tetraiso 
propylate, Zirconium tetrabutylate. In addition, titanates, 
Zirconates and hafnates as described in DE 4427528 C2 and 
EP 0 639 622 B1 can be used. 

[0101] Hydrosilylation catalysts (c) preferably employed 
in component B include transition metals of the 8th auXiliary 
group, especially platinum, palladium and rhodium or their 
salts, complexes and colloids, preferably platinum com 
pleXes and salts of heXachloroplatinic acid, especially plati 
num(0)-1,3-divinyl-1,1,3,3-tetramethyldisiloXane compleX. 
[0102] Inhibitors of the condensation reactions prefer 
ably employed in component A include di-, tri-, oligo- and 
polydialkylsiloXanes of general formula 
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Z-SiR2—O—(SiR2O)n—SiR2-Z, 
[0103] wherein Z=OH or NR2, R represents the same or 
different optionally substituted hydrocarbyl residues, such as 
alkyl, alkenyl, aryl or alkynyl, and n=0 or an integer of from 
1 to 100. 

[0104] Further, aliphatic diols, diamines, diphosphanes, 
polyamines, polyphosphanes or polyols, OH—, NH— or 
PR-functional polyethers or other chelating compounds may 
be employed. 

[0105] Water-donating agents (g) preferably employed in 
component A include inorganic ?llers containing super? 
cially bound residual moisture or Water bound in the crystal 
lattice, Zeolites or purposefully moistened ?llers or organic 
substances having a de?ned Water content. 

[0106] Preferred desiccants (h) in components A and/or B 
are Zeolites, dried ?llers or Water-absorbing organic com 
pounds, such as oxaZolidines and alkali salts of poly 
(meth)acrylic acid (superabsorbers) 

[0107] Inert carrier materials preferably used include 
mineral oils, branched hydrocarbons, vaseline, esters, 
phthalic acid esters, acetyltributyl citrate, polyalkylene 
oxides and polyesters and their copolymers. 

[0108] Compounds for reaction inhibition of the hydrosi 
lylation reaction (1) preferably employed include short 
chained organopolysiloxanes of general formula 

[0109] Wherein R represents the same or different option 
ally substituted hydrocarbyl residues, such as alkyl, alkenyl, 
aryl, alkynyl, alkenyl, and alkynyl-terminated siloxane resi 
dues; and 

[0110] n=0 or an integer of from 1 to 6. 

[0111] Vinyl-containing cyclic siloxanes, such as tetravi 
nyltetramethylcyclotetrasiloxane, or organic hydroxy com 
pounds containing terminal double or triple bonds, diethyl 
maleate, alkylsilane, arylsilane, alkenylsilane, alkynylsilane, 
benZotriaZole, compounds comprising a 1,4-ene-yne struc 
tural unit, compounds comprising a 1,3-ene-yne structural 
unit, such as 2-methyl-1-hexene-3-yne, ethyl-3-(trimethyl 
silyl)propynoate, bis(phenylethynyl)dimethylsilane, diynes, 
such as decadiyne or dodecadiyne, polyynes, dienes, poly 
enes, such as decatriene, (1,3-dioxane-2-ylethynyl)trialkyl 
silane, 1,4-divinyltetramethyldisilylethane, amines or phos 
phanes can also be employed. 

[0112] Reinforcing ?llers (k) preferably employed in com 
ponents A and/or B include highly dispersed active ?llers, 
such as titanium dioxide, aluminum oxide, Zinc oxide, 
preferably Wet-precipitated or pyrogenic silicic acid, Which 
may be in a hydrophilic or hydrophobiZed form; or mineral 
?brous ?llers, such as Wollastonite, or synthetic ?brous 
?llers, such as glass gibers, ceramic ?bers or plastic ?bers. 
The BET surface area of these substances is preferably >50 
m2/g. 
[0113] Non-reinforcing ?llers (1) preferably employed in 
components A and/or B include metal oxides, metal oxide 
hydroxides, mixed oxides or mixed hydroxides, preferably 
silica, especially in the form of quartZ and its crystalline 
modi?cations, fused silica, alumina, calcium oxide, alumi 
num hydroxide, calcium carbonate, kieselguhr, diatoma 
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ceous earth, talcum, ground glasses and plastic-based ?llers, 
for example, polymethyl methacrylate, polycarbonate, poly 
vinyl chloride, silicone resin poWder, or poWder based on 
?uoro-organic compounds, the non-reinforcing ?llers also 
being employed in a surface-treated (coated) form. The 
surface treatment may be done, for example, With silanes 
and fatty acids Which may contain functional groups (e.g., 
vinyl, allyl, —SiH). Also useful as non-reinforcing ?llers are 
organic or inorganic holloW spheres, solid spheres and 
?bers. Solid or holloW plastic particles, e.g., also in spherical 
shapes, on the surface of Which inorganic ?ller articles are 
embedded, may also be employed. Preferably, the BET 
surface area of the non-reinforcing ?llers is <50 m2/g. 

[0114] Preferred auxiliaries Which may be contained 
in components A and/or B include dyes, surfactants, opaque 
substances, matting agents, such as titanium dioxide or Zinc 
oxide, plasticiZers, hydrogen adsorbers/absorbers, radio 
paque substances or organosilicon MQ resins comprising 
Si-vinyl, Si—OH, Si—OR, Si-ethynyl and/or SiH groups. 

[0115] The impression material may have hydrophilic 
properties, e.g., When surfactants are added as auxiliary 
agents, or When polyether groups are contained. 

[0116] Substances for adjusting the pH range may also be 
contained in components A and/or B. These preferably 
include acetic acid, citric acid, acetyltributyl citrate, ascorbic 
acid, acidic reinforcing or non-reinforcing ?llers, acidic 
buffer systems, such as acetic acid/sodium acetate buffers or 
citric acid/citrate buffers, and alkaline reinforcing or non 
reinforcing ?llers, such as aluminum hydroxide, alkaline 
buffer systems, such as carbonate/hydrogencarbonate buff 
ers, or alkaline or acidic ion-exchange resins. 

[0117] The invention also relates to a mixture of the 
components. After the mixing of the components, the mix 
ture according to the invention, in a ?rst step, undergoes a 
transition from a lighter-bodied mixer-suitable initial con 
sistency to a heavier-bodied plastic phase in Which the 
material builds up a high force pressure in the making of 
dental impressions in the impression tray, and in a second 
step, cures to its ?nal elastic form. 

[0118] Preferred mixtures according to the invention have 
a mixer-suitable consistency, in a ?rst state at the beginning 
of mixing, of >26 mm, preferably >30 mm (according to ISO 
4823), Whereupon the mixtures undergo transition to a 
heavier-bodied second state With a consistency of <35 mm, 
preferably <30 mm (according to ISO 4823), caused by 
condensation reactions of SiOR groups and/or by hydrosi 
lylation reactions of alkynyl groups With SiH groups. This 
latter consistency is maintained over a period of at least 15 
s, preferably at least tWo minutes. Thereafter, the mixtures 
undergo transition to a third solid, elastic state folloWing 
curing through a hydrosilylation reaction of alkenyl groups 
With SiH groups. The above reaction sequence can also be 
passed in reversed order. 

[0119] For the tWo-step curable materials according to the 
invention, this means that the ?rst reaction step, i.e., the 
transition from the mixer-suitable consistency of >26 mm, 
especially >30 mm, to a heavier-bodied consistency of <35 
mm, especially <30 mm, can be time-controlled in such a 
Way that the decrease in consistency (viscosity increase) 
takes place during and after the mixing period according to 
ISO 4823. The material according to the invention is advan 
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tageously discharged directly after mixing When the ?rst 
reaction has not proceeded, or only so to a loW extent. In this 
Way, for example, static or dynamic mixers of manual 
mixing or dosing systems do not become obstructed, for 
example, With kneadable impression material. Then, only 
after leaving the mixer, the signi?cant viscosity increase 
occurs through the ?rst reaction step of the tWo-step reaction 
mechanism. HoWever, When the material according to the 
invention is selected in such a Way that the material of higher 
viscosity can still be discharged after completion of the ?rst 
reaction step, the discharging may also be effected during or 
after completion of the ?rst reaction step. 

[0120] Preferably, the tWo individual components A and B 
have consistencies of >26 mm, especially >30 mm. Thus, it 
is achieved that the mixture of the tWo components has a 
consistency of >26 mm, especially >30 mm, immediately 
after the beginning of mixing, i.e., When the ?rst reaction has 
not yet started, or only insigni?cantly so. On the other hand, 
one of the tWo components may also have a loWer consis 
tency, and the other component a higher consistency, When 
both components are matched in such a Way that a consis 
tency of the mixture of >26 mm, especially >30 mm, 
prevails immediately after the beginning of mixing. 

[0121] The invention encompasses the multicomponent 
mixtures after mixing, in a described states, and after curing. 
The mixture in the third, i.e., cured, state preferably meets 
the requirements demanded of an elastomeric impression 
material in the cured state according to ISO 4823, such as 
elastic recovery, 

[0122] The change of consistency of a multicomponent 
mixture according to the invention is illustrated in FIG. 1 in 
an idealiZed form: 

[0123] In FIG. 1, the consistency in mm according to ISO 
4823 is plotted against the time elapsed after the mixing of 
components A and B. From the kinetics, tWo reaction steps 
A and B and three consistency states, Which are relatively 
stable over some period of time, can be clearly distin 
guished: 

[0124] 1) 1st state, mixer-suitable consistency after the 
beginning of the mixing process; 

[0125] 2) 2nd state, heavy-bodied or putty consistency 
until the end of the total pot life according to ISO 4823. 
In this 2nd state, the consistency remains almost 
unchanged over some period of time. Due to residual 
reactions, a small increase of viscosity may be 
observed. 

[0126] 3) 3rd state, cured, solid, elastic state after curing 
time according to ISO 4823; 

[0127] A) transition from the mixer-suitable to the 
heavy-bodied to putty consistency through a conden 
sation reaction of the SiOR groups and/or hydrosilyla 
tion reaction betWeen alkynyl and SiH groups; 

[0128] B) transition from the heavy-bodied to putty 
consistency to the cured state through cross-linking by 
a hydrosilylation reaction betWeen alkenyl and SiH 
groups. 

[0129] In contrast, FIG. 2 shoWs the corresponding kinet 
ics for the change in consistency of a putty material of the 
prior art in an idealiZed form. Here, only tWo consistencies, 
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Which are relatively stable for some time, can be distin 
guished; they are linked by a single reaction step: 

[0130] 1) 1st state, non-mixer-suitable consistency dur 
ing the total pot life according to ISO 4823; 

[0131] 2) 2nd state, cured, solid, elastic state after 
curing time according to ISO 4823; 

[0132] C) transition from the ?rst, non-mixer-suitable 
consistency to the cured state through cross-linking by 
a hydrosilylation reaction betWeen alkenyl and SiH 
groups. 

[0133] The invention also relates to methods for the prepa 
ration of impressions from objects from Which impressions 
are to be made. 

[0134] In the method according to the invention, an 
impression material is ?rst prepared by mixing the compo 
nents A and B. The impression material is ?rst dispensed in 
a ?rst state from a container through a mixer. During and 
after mixing, it undergoes transition to a second state in 
Which the viscosity of the impression material is clearly 
increased, Whereupon an impression is prepared from an 
object from Which an impression is to be made. Thereafter, 
the impression material undergoes transition to a third, solid 
state in Which an impression result is recorded, the second 
state being achieved by graded hydrosilylation reactions 
betWeen alkynyl and alkenyl structural units With com 
pounds containing Si—H groups and/or by graded addition 
reactions (between alkenyl and SiH groups) and condensa 
tion reactions (of SiOR groups With condensation catalysts). 

[0135] Preferably, the consistency of the impression mate 
rial in the ?rst state at the beginning of mixing is >26 mm, 
more preferably >30 mm, according to ISO 4823. In this ?rst 
state, the impression material is mixer-suitable. The consis 
tency of the impression material in the second state is 
especially <35 mm, especially <30 mm (according to ISO 
4823), the impression material being heavier-bodied (more 
viscous) than it is in the ?rst state. The impression material 
preferably remains in this second state until the end of the 
presettable total pot life, at least for 15 s. Preferably, the 
third, solid state is an elastic state. 

[0136] With the present invention, it is possible to prepare 
support materials based on addition-cross-linkable poly 
mers, especially polydimethylsiloxanes, for the making of 
dental impressions Which can be dispensed from the recently 
developed automatic mixing and dosing systems due to their 
mixer-suitable consistency. 

[0137] This heavy-bodied to putty consistency is retained 
over a presettable period of time, especially over the pot life 
needed by the dentist. 

[0138] ToWards the end of the pot life, the impression 
material is introduced into the mouth. NoW, the second 
reaction step starts, and the material cures completely. The 
cured product obtained has the mechanical properties of a 
cured dental impression material according to ISO 4823. 

[0139] In this Way, the requirements and advantages of a 
heavy-bodied to putty consistency support material are 
achieved While the mentioned draWbacks due to mixing and 
dosing errors and contamination are circumvented. 

[0140] With the tWo-step curable mixer-suitable materials 
according to the invention, it is possible to dispense knead 
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able materials from automatic mixing and dosing systems. 
The increase in viscosity by the tWo-step reaction mecha 
nism can be controlled in such a Way that a multicomponent 
impression material Which is mixer-suitable at ?rst and can 
be dispensed from manual and automatic mixing and dosing 
systems quickly undergoes transition to a kneadable consis 
tency during and after the mixing period (according to ISO 
4823). This kneadable consistency is retained until the end 
of the total pot life of the impression material. 

[0141] The mixer-suitable multicomponent impression 
material according to the invention can be prepared in such 
a Way that a kneadable impression material exhibits the 
tack-free behavior of a classical putty material after dispens 
ing from a manual or automatic mixing or dosing system. 
Tack-free processing and spreading of the impression mate 
rial With the ?nger is possible. In the sandWich shaping 
technique, the user can dent the necessary holloW With the 
?nger Without sticking. 

[0142] Further, With another embodiment of the mixer 
suitable impression materials according to the invention, it 
is possible to prepare particularly advantageous alginate 
substitute materials for the making of temporary impres 
sions. Here, the heavy decrease in consistency (increase in 
viscosity) due to the ?rst reaction step of the tWo-step 
reaction mechanism after dispensing from a manual or 
automatic mixing and dosing system is utiliZed for obtaining 
particularly non-sag and heavy-bodied consistencies. 

[0143] This alginate-like consistency is retained during 
the Whole pot life of the impression material according to 
ISO 4823 and makes it possible for the user to spread the 
material With the ?nger on the teeth from Which an impres 
sion is to be made With no material sticking to the ?ngers, 
prior to introducing the impression tray. 

[0144] The described transition of the mixtures from a ?rst 
state to a second state of higher viscosity and further to a 
third, solid state according to the invention is achieved, inter 
alia, by the folloWing preferred embodiments; 

[0145] In an embodiment according to the invention, e.g., 
on a polysiloxane basis, the increase in viscosity of the 
impression material to a heavy-bodied or putty consistency 
is achieved by linking mainly ot-monoethynylpolysiloxanes 
to the polymethylhydrogensiloxane by hydrosilylation. A 
heavily branched structure is formed from the polymethyl 
hydrogensiloxane chain by the “docking” thereWith of the 
monoethynylpolysiloxanes, Which structure can more viv 
idly be described as a “porcupine polymer”. In this Way, 
polymers having a very high molecular Weight are con 
structed, but Which do not exhibit any cross-linking betWeen 
each other. 

[0146] An addition of dialkynylpolysiloxanes can addi 
tionally enlarge the molecular Weight jump to a high extent. 

[0147] Once the majority of the alkynylpolydimethylsi 
loxanes, Which react ?rst, have reacted, the second reaction 
step begins after a pot life Which can be preset by inhibitors. 

[0148] In this step, the dialkenylpolysiloxanes react With 
the remaining SiH groups of the “porcupine polymer” Which 
has become highly branched in the ?rst step. In the dental 
application in the patient’s mouth, this second step results in 
the cross-linking and complete curing of the elastomeric 
dental impression material. 
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[0149] By selectively using inhibitors, the respective 
kinetics can be controlled in the ?rst and second reaction 
steps in accordance With the respective requirements of 
practice. 
[0150] Another embodiment of the invention uses dialky 
nylpolysiloxanes for the ?rst reaction step. The reaction of 
the dialkynylpolysiloxanes With an excess of linear dihy 
drogenpolysiloxanes to yield long linear polymer chains of 
high molecular Weight causes the desired viscosity jump, 
Which is equivalent to the transition from the ?rst state to the 
second state. 

[0151] Once the majority of the alkynylpolysiloxanes, 
Which react ?rst, have reacted, the second reaction step 
begins. In this step, branched polysiloxanes having at least 
three vinyl groups react With the SiH groups of the dihy 
drogenpolysiloxanes, Which are noW terminal to the poly 
mer. 

[0152] In the dental application in the patient’s mouth, this 
second step results in the cross-linking and complete curing 
of the elastomeric dental impression material. 

[0153] An addition of tri- or polyhydrogensiloxanes can 
additionally enlarge the molecular Weight jump to a high 
extent. 

[0154] In another embodiment of the invention, an exactly 
de?ned concentration of a dialkynylpolysiloxane reacts With 
a polyhydrogensiloxane, preferably having a high molecular 
Weight (from 1000 to 450,000 g/mol) in a ?rst reaction step. 
Due to the linking together, polysiloxanes having a high 
molecular Weight are quickly constructed. In the behavior of 
the impression material, this is manifested by a viscosity 
jump according to the invention. 

[0155] After all the ethynylsiloxanes have reacted, in a 
second reaction step, the excess SiH groups react With the 
available dialkenylpolysiloxanes. In the dental application in 
the patient’s mouth, this second step results in the cross 
linking and complete curing of the elastomeric dental 
impression material. 

[0156] In the last three embodiments mentioned above, the 
?rst reaction step is a hydrosilylation betWeen the alkynyl 
group and the SiH group. In this reaction step, only a slight 
cross-linking is permitted since otherWise elastic fractions 
Will build already during the pot life. The elastic fractions 
formed Would result in compressions (endogenous strains) 
during the pot life in the preparation of the impressions, 
Which Would eventually lead to non-?tting dental prosthe 
ses. 

[0157] In another embodiment of the invention, an ot,u) 
dihydroxy- or dialkoxypolysiloxane reacts With a titanic acid 
ortho ester, such as titanium(IV)tetrapropylate, in a ?rst 
reaction step. Due to the condensation reaction occurring, 
polysiloxanes having a high molecular Weight are con 
structed relatively quickly. In the behavior of the impression 
material, this is manifested by a viscosity jump. 

[0158] After the hydroxy- or alkoxysiloxanes have 
reacted, in a second reaction step, organohydrogensiloxanes 
react With the available dialkenylpolysiloxanes in a plati 
num-catalyZed addition reaction. In the dental application in 
the patient’s mouth, this second step results in the cross 
linking and complete curing of the elastomeric dental 
impression material. Of course, the mechanism described 
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can also proceed in reversed order, i.e., ?rst the addition and 
then the condensation, depending on the type and concen 
tration of the catalysts and the type and concentration of the 
inhibitors employed. 

[0159] In another embodiment of the invention, in a ?rst 
reaction step, the alkynyl group of a dialkynylpolysiloxane 
reacts With a polyhydrogensiloxane, and an ot,u)-dihydroxy 
or dialkoxysilane reacts With a titanic acid ortho ester. Due 
to the alkyne addition reaction and the condensation reaction 
occurring, polysiloxanes having a high molecular Weight are 
quickly constructed. In the rheological behavior of the 
impression material, this is manifested by a viscosity jump. 

[0160] After the alkynyl groups and the hydroxy or alkoxy 
groups have reacted, in a further reaction step, organohy 
drogenpolysiloxanes react With the available dialkenylpol 
ysiloxanes in a platinum-catalyZed addition reaction. In the 
dental application in the patient’s mouth, this step results in 
the cross-linking and complete curing of the elastomeric 
dental impression material. Of course, the mechanism 
described can also proceed in reversed order With respect to 
the condensation reaction and the addition reaction With SiH 
and alkenyl, i.e., ?rst the addition and then the condensation, 
depending on the type and concentration of the catalysts and 
the type and concentration of the inhibitors. 

[0161] In a further embodiment according to the inven 
tion, e.g., on the basis of polysiloxanes, the increase in 
viscosity of the impression material to a heavy-bodied or 
putty consistency is achieved by mainly linking ot-monohy 
droxypolysiloxanes, e.g., to the titanium alkoxide, by con 
densation. Abranched structure is formed from the titanium 
alkoxide by the “docking” thereWith of the monohydroxy 
polysiloxanes, Which structure may more vividly and plas 
tically be referred to as a “porcupine polymer”. In this Way, 
polymers having a very high molecular Weight are con 
structed, but Which do not exhibit any cross-linking betWeen 
each other. An addition of dihydroxypolysiloxane can addi 
tionally enlarge the molecular Weight jump to a high extent. 

[0162] Once the majority of the hydroxypolydimethylsi 
loxanes, Which react ?rst, have reacted, the second reaction 
step begins after a pot life Which can be preset by inhibitors. 

[0163] In this step, the dialkenylpolysiloxanes react With 
the available SiH groups of the organohydrogenpolysilox 
ane. In the dental application in the patient’s mouth, this 
second step results in the cross-linking and complete curing 
of the elastomeric dental impression material. 

[0164] By selectively using inhibitors, the respective 
kinetics can be controlled in the ?rst and second reaction 
steps in accordance With the respective requirements of 
practice. 
[0165] If ot-hydroxy-uu-vinylpolysiloxanes are employed 
instead of the monohydroxysiloxanes, the porcupine poly 
mers formed can be incorporated in the polymer matrix in 
the second reaction step by hydrosilylation through the 
remaining freely available Si-vinyl groups. 

EXAMPLES 

Example 1 

[0166] Kinetic examinations on model systems relating to 
the reaction rate of ethynyl and vinyl groups in the platinum 
catalyZed hydrosilylation (according to the invention). 
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[0167] Design and performance of the kinetic experi 
ments; GC analysis; 30 m FS capillary column, ?lm 1.0 pm, 
covered With 100% polydimethylsiloxane (Econo-Cap cap 
illary EC-1 of Alltech GmbH). Column preliminary pressure 
0.35 bar of H2. Temperature split injection and FID at 250° 
C. 

[0168] Catalytic batch: Pt catalyst is charged ?rst, addition 
of pentamethyldisiloxane, stirring at 33° C. for 20 to 40 min. 
Injecting the unsaturated substrate. Sampling of 1 ml 
samples at the respective reaction time to be examined, 
dilution With 4 ml of a TMEDA solution (containing 0.5 
mmol of TMEDA/4 ml) for quenching the reaction. Inject 
ing 1 pl of this solution for GC analysis. 

[0169] A) Kinetic Examination of the Hydrosilylation of 
Vinyltrimethylsilane 

[0170] According to the method described above, 0.5 g (5 
mmol) of vinyltrimethylsilane is reacted With 1.5 g of 
pentamethyldisiloxane (10 mmol) in 5 .2 g of trimethylsilyl 
end-stopped polydimethylsiloxane (MD14M) as a solvent in 
the presence of 0.1 mg of platinum catalyst (in the form of 
divinyltetramethyldisiloxane-platinum complex, 1% in 
xylene), Which corresponds to a pure platinum content of 50 
ppm. The course of the reaction cannot be folloWed by GC 
analysis since the vinyltrimethylsilane has completely 
reacted after about 30 s With superheating. 

[0171] B) Kinetic Examination of the Hydrosilylation of 
Ethynyltrimethylsilane 

[0172] According to the method described above, 0.5 g (5 
mmol) of ethynyltrimethylsilane is reacted With 3.0 g (20 
mmol) of pentamethyldisiloxane in 5.2 g of trimethylsilyl 
end-stopped polydimethylsiloxane (MD14M) as a solvent in 
the presence of 0.1 mg of platinum catalyst (employed in the 
form of divinyltetramethyldisiloxane-platinum complex, 1% 
in xylene), Which corresponds to a pure platinum content of 
50 ppm. The reaction mixture is examined by GC analysis 
at different times. Monoaddition and diaddition products are 
formed. After 1000 s, ethynyltrimethylsilane has been com 
pletely consumed to form 80% monoaddition product and 
20% diaddition product. After 3 days at 35° C., the diaddi 
tion product has been formed at 98%. 

[0173] C) Kinetic Examination of the Hydrosilylation of a 
Mixture of Ethynyltrimethylsilane and Vinyltrimethylsilane 

[0174] According to the method described above, a mix 
ture of 0.3 g of vinyltrimethylsilane and 0.3 g of ethynylt 
rimethylsilane is reacted With 1.5 g of pentamethyldisilox 
ane in 5 .2 g of trimethylsilyl-end-stopped 
polydimethylsiloxane (MD14M) as a solvent in the presence 
of 0.1 mg of platinum catalyst (employed in the form of 
divinyltetramethyldisiloxane-platinum complex, 1% in 
xylene), Which corresponds to a pure platinum content of 50 
ppm. In this reaction, ethynyltrimethylsilane is consumed 
more quickly than vinyltrimethylsilane. After 600 s, the 
Whole ethynyltrimethylsilane has been consumed to form 
80% monoaddition product and 20% diaddition product. In 
contrast, the partial reaction betWeen vinyltrimethylsilane 
and pentamethyldisiloxane is clearly decelerated as com 
pared With Example 1a). After 1500 s, the Whole vinyltri 
methylsilane has been consumed. 
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[0175] Discussion of the Results of the Kinetic Examina 
tions from Examples 1 a) to c): 

[0176] In the individual experiment, the hydrosilylation of 
ethynyltrimethylsilane proceeds more sloWly than the 
hydrosilylation of vinyltrimethylsilane (Examples 1a and 
1b). 
[0177] When a mixture of ethynyltrimethylsilane and 
vinyltrimethylsilane is employed for hydrosilylation 
(Example 1c), ethynyltrimethylsilane reacts preferably at 
?rst. This is due to the fact that ethynyltrimethylsilane 
coordinates to the platinum more ?rmly or more quickly as 
compared to vinyltrimethylsilane. A notable reaction of 
vinyltrimethylsilane occurs only When the ethynyltrimeth 
ylsilane has been consumed almost completely. 

[0178] According to the invention, this tWo-step course of 
the reaction can be utiliZed for the preparation of tWo-step 
curable silicone materials by using the hydrosilylation of 
ethynyl groups for the construction of high molecular 
Weights or viscosities and using the time-shifted hydrosily 
lation of vinyl groups for cross-linking, 

Example 2 

[0179] Behavior of ethynyltrimethylsilane as a model 
compound in an addition-cross-linkable silicone material 
(according to the invention). 

[0180] a) In a mixer, 2 parts of ethynyltrimethylsilane is 
dissolved With 38 parts of a vinyl-end-stopped polydimeth 
ylsiloxane having a viscosity of 1000 mPa-s and a vinyl 
content of 0.13 mmol/g to obtain a colorless clear 5% 
solution. 

[0181] b) In a mixer, 3 parts of the mixture prepared under 
a) is homogeneously compounded into 100 parts of com 
ponent 2 (SiH component) of an uninhibited medium-bodied 
impression material 

[0182] c) 50 parts of component 2 prepared under b) is 
homogeneously mixed With 50 parts of component 1 (Pt 
component) of a medium-bodied impression material from a 
dual-chamber cartridge through a static mixer to obtain a 
medium-bodied impression material (according to DIN EN 
24823) having a total pot life of one minute and a curing end 
of 2.5 minutes. 

[0183] Example 2 demonstrates that Si-ethynyl groups in 
an addition-cross-linkable silicone material have no strongly 
inhibiting in?uence on the curing behavior. The concentra 
tion of ethynyl, being 1.5 mmol/100 g, Was selected as 
Would be necessary for adjusting the desired increase in 
molecular Weight When monoethynylpolydimethylsiloxane 
Was used. The transition from the medium-bodied to putty 
consistencies is concluded after one minute as judged by this 
model reaction. 

Example 3 

[0184] Model experiments relating to tWo-step curable 
addition- and condensation-cross-linkable mixer-suitable 
silicone materials (according to the invention). 

[0185] a) In a vacuum mixer, 196 parts of an ot,u)-divi 
nylpolydimethylsiloxane having a viscosity of 1000 mPa-s 
(at 23° C.), a molecular Weight of about 15,000 g/mol and 
a vinyl content of 0.13 mmol/g Was homogeneously mixed 
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With 2.5 parts of a platinum-siloxane complex dissolved in 
divinylpolydimethylsiloxane having a pure platinum content 
of 1% and 1.5 parts of titanium(IV)tetrapropylate to obtain 
a very light-bodied mixture having a viscosity of about 800 
mPa-s (at 23° C.), Which represents component 1 of the 
addition- and condensation-cross-linkable silicone material 
curable in tWo steps according to the invention. 

[0186] b) In a vacuum mixer, 113 parts of a polymethyl 
hydrogensiloxane having a viscosity of 200 mPa~s (at 23° 
C.), a molecular Weight of about 7000 g/mol and an SiH 
content of 1.8 mmol/g Was homogeneously mixed With 83 
parts of an ot,u)-dihydroxypolydimethylsiloxane having a 
viscosity of 2000 mPa~s (at 23° C.), 0.34 part of 1,2 
divinyltetramethyldisiloxane and 3 parts of ot,u)-divi 
nylpolydimethylsiloxane having a viscosity of 1000 mPa-s 
(at 23° C.) to obtain a very light-bodied mixture having a 
viscosity of 500 mPa~s (at 23° C.), Which represents com 
ponent 2 of the addition- and condensation-cross-linkable 
silicone material curable in tWo steps according to the 
invention. 

[0187] c) On a mixing block, 3 parts of component 1 from 
Example 3 a) and 1 part of component 2 from Example 3 b) 
are mixed Within 30 s using a mixing spatula. The material 
undergoes an increase in viscosity Within a short period of 
time. Immediately after the mixing, the viscosity of the 
mixture is 20,000 mPa~s. This high viscosity is retained over 
a period of about ?ve minutes. ToWards the end of this pot 
life, the second reaction step starts, and the material cures at 
room temperature Within 12 minutes. 

[0188] This Example illustrates that it is possible to form 
a tWo-step reaction mechanism With the composition accord 
ing to the invention, Whereby a mixer-suitable material, 
Which is very light-bodied at ?rst, undergoes a transition, 
through a viscosity jump, to a heavier-bodied material 
Which, in a second reaction step, cross-links to form an 
elastomeric solid after a reasonable pot life. 

[0189] According to the invention, this behavior can be 
utiliZed for the preparation of heavy-bodied to kneadable 
impression materials Which can be easily dispensed from 
commercially available mixing and dosing devices. Surpris 
ingly, it is found in Example 3c according to the invention 
that the addition of Water is not required for the reaction of 
the condensation cross-linker With the polymers having 
SiOH groups. In contrast, even a slight addition of Water 
prevents the occurrence of a viscosity jump. In contrast, With 
the systems for (dental) impression materials knoWn from 
the literature, the addition of Water is required (“Silicone; 
Chemie und Technologie”, Vulkan Verlag Essen 1989, p. 55; 
W. Noll, “Chemie und Technologie der Silicone”, 2nd ed., 
Verlag Chemie 1968, page 340). 

[0190] The preparation of corresponding tWo-step curable 
impression materials is described in Examples 4 and 5. 

Example 4 

[0191] Formulations of tWo-step curable addition-cross 
linkable and condensation-cross-linkable mixer-suitable sili 
cone materials (according to the invention). 

[0192] a) In a kneader, 67 parts of silica ?our, 1 part of 
highly dispersed silicic acid having a BET surface area of 
200 m2/g and 2 parts of a molecular sieve are homoge 
neously mixed With 8 parts of mineral oil having a viscosity 
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of 200 mPa-s, 0.5 part of a Pt-siloxane complex dissolved in 
divinylpolysiloxane having a pure platinum content of 1.0%, 
21.0 parts of a vinyl-end-stopped polydimethylsiloxane hav 
ing a viscosity of 1000 mPa-s (at 23° C.) and 0.5 part of 
titanium(IV)tetrapropylate. 
[0193] b) In a kneader, 67 parts of silica ?our, 1 part of 
highly dispersed hydrophobiZed silicic acid having a BET 
surface area of 200 m2/ g and 2 parts of a molecular sieve are 
homogeneously mixed With 8 parts of mineral oil having a 
viscosity of 200 mPa~s (at 23° C.), 5 parts of a polymeth 
ylhydrogensiloxane having a molecular Weight of about 
7000 g/mol and an SiH content of 1.8 mmol/g and 7 parts of 
a divinylpolydimethylsiloxane having a viscosity of 1000 
mPa~s (23° C.) and a vinyl content of 0.13 mmol/g, and 10 
parts of ot,u)-dihydroxypolydimethylsiloxane having a vis 
cosity of 2000 mPa-s and an SiOH content of 0.1 mmol/g to 
obtain a medium-bodied paste, Which represents component 
2 (SiH component) of the silicone material curable in tWo 
steps according to the invention. 

[0194] c) From a dual-chamber cartridge, 50 parts of 
component 1 from Example 4 a) and 50 parts of component 
2 from Example 4 b) are homogeneously mixed through a 
static mixer using a dosing pistol. Since the impression 
material, in the form of its separated components, has a 
medium-bodied consistency, it can be easily dispensed 
through knoWn electrically, pneumatically or manually oper 
ated mixing and dosing systems (Mixpac, EP 0 615 787 A1). 
During and after the end of mixing, the ?rst reaction step 
starts. The mixture is dispensed after the mixing, so that the 
?rst reaction step proceeds outside the mixture for the major 
part thereof. 

[0195] Within a short period of time, the material under 
goes an increase in viscosity and undergoes transition to a 
putty consistency according to ISO 4823 preimpression 
material. This putty consistency is retained over some period 
of time. ToWards the end of the pot life, the impression 
material is introduced into the patient’s mouth. NoW, the 
second reaction step starts, and the material cures com 
pletely. The cured product obtained has the mechanical 
properties of a putty material according to ISO 4823. 

Example 5 
[0196] Formulations of tWo-step curable addition-cross 
linkable and condensation-cross-linkable mixer-suitable sili 
cone materials (according to the invention). 

[0197] a) In a kneader, 67 parts of silica ?our, 1 part of 
highly dispersed silicic acid having a BET surface area of 
200 m2/g and 2 parts of a molecular sieve are homoge 
neously mixed With 8 parts of mineral oil having a viscosity 
of 200 mPa-s, 6 parts of ot,u)-diethynylpolydimethylsiloxane 
having a viscosity of 1000 mPa~s, a molecular Weight of 
about 15,000 g/mol and an ethynyl content of about 0.13 
mmol/g and 15 parts of 0t,u)-divinylpolydimethylsiloxane 
having a viscosity of 1000 mPa~s, a molecular Weight of 
about 15,000 g/mol and a vinyl content of 0.13 mmol/g, 0.5 
part of a platinum-siloxane complex dissolved in vinylsi 
loxane having a pure platinum content of 1% and 0.5 part of 
titanium(IV)tetrapropylate to obtain a medium-bodied paste, 
Which represents component 1 of the silicone material 
curable in tWo steps according to the invention. 

[0198] b) In a kneader, 67 parts of silica ?our, 1 part of 
highly dispersed hydrophobiZed silicic acid having a BET 
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surface area of 200 m2/ g and 2 parts of a molecular sieve are 
homogeneously mixed With 8 parts of mineral oil having a 
viscosity of 200 mPa-s, 6 parts of polymethylhydrogensi 
loxane having a molecular Weight of 7000 g/mol and an SiH 
content of 1.8 mmol/g and 6 parts of an ot,u)-divinylpoly 
dimethylsiloxane having a viscosity of 1000 mPa-s, a 
molecular Weight of about 15,000 g/mol and a vinyl content 
of 0.13 mmol/g, and 10 parts of an ot,u)dihydroxypolydim 
ethylsiloxane having a viscosity of 2000 mPa-s (at 23° C.) to 
obtain a medium-bodied paste, Which represents component 
2 of the addition-cross-linkable and condensation-cross 
linkable silicone material curable in tWo steps according to 
the invention. 

[0199] c) From a dual-chamber cartridge, 50 parts of 
component 1 from Example 5 a) and 50 parts of component 
2 from Example 5 b) are homogeneously mixed through a 
static mixer using a dosing pistol. Since the impression 
material, in the form of its separated components, has a 
medium-bodied consistency, it can be easily dispensed 
through knoWn electrically, pneumatically or manually oper 
ated mixing and dosing systems (Mixpac, EP 0 615 787 A1). 
After the mixing, the ?rst reaction step starts. The mixture 
is dispensed after the mixing, so that the ?rst reaction step 
proceeds outside the mixture for the major part thereof. 
Within a short period of time, the material undergoes an 
increase in viscosity and undergoes transition to a putty 
consistency according to ISO 4823. This putty consistency 
is retained over some period of time. ToWards the end of the 
pot life, the impression material is introduced into the 
patient’s mouth. NoW, the second reaction step starts, and 
the material cures completely. The cured product obtained 
has the mechanical properties of a putty material according 
to ISO 4823. 

[0200] The results are discussed in connection With 
Example 6. 

Example 6 

[0201] Formulations of tWo-step curable addition-cross 
linkable and condensation-cross-linkable mixer-suitable sili 
cone materials (according to the invention). 

[0202] a) In a kneader, 47 parts of silica ?our and 15 parts 
of highly dispersed hydrophobiZed silicic acid having a BET 
surface area of 200 m2/g are homogeneously mixed With 18 
parts of mineral oil having a viscosity of 200 mPa-s, 15 parts 
of vaseline, 3 parts of a platinum-siloxane complex dis 
solved in vinylsiloxane having a pure platinum content of 
1% and 2 parts of titanium(IV)tetrabutylate to obtain a 
medium-bodied paste, Which represents component 1 of the 
silicone material curable in tWo steps according to the 
invention. 

[0203] b) In a kneader, 66 parts of silica ?our and 2.5 parts 
of highly dispersed hydrophobiZed silicic acid having a BET 
surface area of 200 m2/g are homogeneously mixed With 7 
parts of polymethylhydrogensiloxane having a molecular 
Weight of 7000 g/mol and an SiH content of 1.8 mmol/g and 
17 parts of an 0t,u)-divinylpolydimethylsiloxane mixture 
having a viscosity of 1200 mPa~s and a vinyl content of 0.13 
mmol/ g, 4 parts of an ot-hydroxy-u)-vinylpolydimethylsilox 
ane having a viscosity of 5000 mPa~s and 2 parts of an 
ot,u)-dihydroxypolydimethylsiloxane having a viscosity of 
5000 mPa~s (at 23° C.) to obtain a medium-bodied paste, 
Which represents component 2 of the addition-cross-linkable 



US 2005/0239958 A1 

and condensation-cross-linkable silicone material curable in 
tWo steps according to the invention. 

[0204] c) From a dual-chamber cartridge, 1 part of com 
ponent 1 from Example 6 a) and 5 parts of component 2 from 
Example 6 b) are homogeneously mixed through a static 
mixer using a dosing pistol. Since the impression material, 
in the form of its separated components, has a medium 
bodied consistency, it can be easily dispensed from car 
tridges and tubular ?lm bags through knoWn electrically 
(Espe, Pentamix; EP 0 492 413 D1; DMG, Mixstar, DE 
10013812 A1, Mixpac EP 0 956 908 A1) pneumatically or 
manually operated mixing and dosing systems (Mixpac, EP 
0 615 787 A1). During and after mixing, the ?rst reaction 
step starts. The mixture is dispensed after the mixing, so that 
the ?rst reaction step proceeds outside the mixture for the 
major part thereof. Within a short period of time, the 
material undergoes an increase in viscosity and undergoes 
transition to a putty consistency according to ISO 4823. This 
putty consistency is retained over some period of time. 
ToWards the end of the pot life, the impression material is 
introduced into the patient’s mouth. NoW, the second reac 
tion step starts, and the material cures completely. The cured 
product obtained has the mechanical properties of a putty 
material according to ISO 4823: 

deformation under pressure: 2.5% 
elastic recovery: 99.4% 
linear dimensional change: —0.2% 
Shore A hardness (DIN 53505): 70 
tensile strength at break (DIN 53504): 160 N/cm2 

[0205] Discussion of Examples 5 and 6: 

[0206] In the combination according to the invention of 
the addition cross-linking of alkenyl With SiH and the 
condensation reaction of SiOR With metal alkoxides With or 
Without the addition of alkynyl With SiH as described in 
Examples 5c and 6c, it is found that the addition reaction and 
the condensation reaction proceed practically independently 
of each other and have no mutual negative in?uence on each 
other. Surprisingly, the reaction betWeen SiOH and SiH in 
the presence of platinum With evolution of hydrogen (for 
mation of gas bubbles) to be expected by one skilled in the 
art and knoWn from the literature (“Siliconez Chemie und 
Technologie”, Vulkan Verlag Essen 1989, p. 55; W. Noll, 
“Chemie und Technologie der Silicone”, 2nd ed., Verlag 
Chemie 1968, page 340) is not observed. 

[0207] The above-mentioned combination according to 
the invention shoWs a linear dimensional change according 
to ISO 4823 Which is on the same order as With the 
commercially available addition-cross-linkable silicones. 
The linear dimensional change is betWeen —0.1% and —0.3% 
While the commercially available condensation-cross-link 
able silicones have values of betWeen —0.6% and —1.5% (J. 
WirZ, “Abformung in der ZahnarZtlichen Praxis, Gustav 
Fischer Verlag 1993, p. 56, 57; Dr. Wostmann, “Zum 
derZeitigen Stand der Abformung in der Zahnheilkunde”, 
Habilitationsschrift, University of Miinster, Germany, p. 
18ff). Example 6c according to the invention exhibits a 
linear dimensional change of 0.2%. 

[0208] The separated components of Examples 5a and 6a, 
Which comprise a cross-linking agent/catalyst combination 
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consisting of metal alkoxides, especially titanates and 
hydrosilylation catalysts, especially Pt complexes, shoW a 
high storage stability in suitable primary packages both at 
room temperature and in thermal stress test conditions at 60° 
C. In this Way, the minimum storage time of a commercial 
product of 6 months as required in practice is met. 

[0209] In the composition according to the invention, the 
condensation cross-linking agent contained in the separated 
components of Examples 5a and 6a (metal alkoxides, espe 
cially titanates) has a high storage stability suf?cient for 
practical conditions in a suitable primary package, such as 
aluminum-coated tubular ?lm bags or Water-vapor-imper 
meable plastic cartridges. This means that the activity of the 
condensation-cross-linking metal alkoxides, especially 
titanates, results in a suf?cient increase in molecular Weight 
and the associated viscosity jump despite of the potential 
presence of Water traces. In this Way, the minimum storage 
time of a commercial product of 6 months as required in 
practice is met. 

[0210] Surprisingly, the separated components of 
Examples 5b and 6b in Which polymers having SiH and 
SiOH groups coexist do not shoW any reaction to make 
Si—O—Si linkages With cleavage of hydrogen either at 
room temperature or under thermal stress conditions at 60° 
C., i.e., an increase in viscosity of the above mentioned 
separated components or expansion of the primary package 
by hydrogen gas could not be observed. 

Example 7 

Comparative Example 

Commercially Available Kneadable Preimpression 
Material (not According to the Invention) 

[0211] The commercially available putty materials Panasil 
Putty (Kettenbach #7399) and Provil novo putty fast set 
(Heraeus-KulZer, lot No. 090554/090439), respectively 
separated into components 1 and 2, are ?lled into dual 
chamber cartridges (EP 0 723 807 A2) or tubular ?lm bags 
(cf. EP-A-0 541 972, PCT/EP 98/01993). 

[0212] Due to the high discharging forces, dispensing of 
the above mentioned putty materials from the dual-chamber 
cartridge With a dosing pistol (Mixpac) through a static 
mixer (Mixpac MA 7,5-12-D) and ?lling of a commercially 
available impression tray is not possible Within the total pot 
life according to ISO 4823. 

[0213] Due to the high discharging and frictional forces, 
dispensing of the above mentioned putty materials from a 
tubular ?lm bag using an electrically operated mixing and 
dosing device (Mixpac Type BD 400-230-0000, Serial No. 
Vorserie 00029, EP 0 956 908 A1; Espe, Pentamix 2; EP-A-0 
492 413) through a dynamic mixer (EP-A-0 492 412) and 
?lling of a commercially available impression tray is not 
possible Within the total pot life. 

[0214] This Example illustrates that a commercially avail 
able putty material cannot be processed With automatic 
mixing and dosing systems, Which is in contrast to the 
impression material according to the invention. 
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Example 8 

Comparative Example 

Commercially Available Putty Cartridge Material 
(not According to the Invention) 

[0215] The commercially available product Reprosil 
Quixx Putty of Dentsply Caulk is examined; on its package 
slip, the folloWing statement is made: 

[0216] “After dispensing from a dual-chamber cartridge 
using a static mixer, it undergoes a transition from an 
immediate mixing viscosity through a tray viscosity to a 
putty viscosity one minute after the start of mixing.” The 
ideal putty viscosity is achieved after from 1 minute and 15 
seconds to 1 minute and 30 seconds. During this time 
WindoW, the material behaves like a traditional putty mate 
rial. 

[0217] The above-mentioned commercial product is an 
addition-cross-linkable silicone knoWn from the prior art, 
i.e., siloxane polymers With vinyl groups react With hydro 
genpolysiloxanes, Which results in cross-linking. 

[0218] This means that the viscosity continuously 
increases due to the proceeding cross-linking Without retain 
ing a putty-like consistency (in contrast to the tWo-step 
reaction mechanism according to the invention). 

[0219] This results in the folloWing consequences: 

[0220] The time WindoW in Which the putty consistency is 
retained is extremely short and therefore dif?cult to calculate 
for the user (dentist) (e.g., in?uence of external temperature 
on kinetics). 

[0221] The short time WindoW of 15 seconds involves the 
folloWing risks: 

[0222] When the predetermined time of 1 minute and 15 
seconds is not yet reached, e.g., after one minute, the mixing 
consistency is not yet suf?ciently high so that only a loW 
pressure is built by the impression material When the impres 
sion is made. 

[0223] When the predetermined time of 1 minute and 30 
seconds is exceeded, the cross-linking is already very much 
advanced so that the elastic properties are predominant over 
the plastic properties and thus the risk of endogenous strains 
and compressions is extremely high When the impression is 
made. 

[0224] This necessarily results in unacceptable impression 
results. 

[0225] In addition, in the de?ned time WindoW of from one 
minute and 15 seconds to one minute and 30 seconds, the 
commercial product Reprosil Quixx Putty does not shoW the 
kneadable and non-tacky properties familiar from the tradi 
tional putty When handled betWeen the ?ngers, but it 
behaves like a medium-bodied impression material Which 
cures according to the one-step hydrosilylation mechanism 
and exists in a transition from the plastic to the elastic state. 
It gives a tacky feel betWeen the ?ngers. 

[0226] Examples 3 to 5 demonstrate that it is possible, 
using the silicone materials having the composition accord 
ing to the invention, to provide a material Which, in the form 
of its separated components, has a light- to heavy-bodied 
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consistency, can be easily dispensed by knoWn electrically, 
pneumatically or manually operated mixing and dosing 
systems and undergoes an increase in viscosity Within a 
short period of time (i.e., the consistency of the impression 
material after mixing according to ISO 4823 undergoes a 
transition from a light-bodied consistency (type 3) or 
medium-bodied consistency (type 2) to a heavy-bodied 
consistency (type 1) or putty consistency (type 0), or from 
a heavy-bodied consistency (type 1) to a putty consistency 
(WPe O)) 
[0227] The silicone material according to the invention 
combines the advantages of putty cartridge materials, such 
as suitability for automatic mixing and dosing, With the 
advantages of the classical kneadable support materials, 
such as building of force pressure during the making of the 
impression, non-tackiness in the putty-like state, and a 
reasonable total pot life, due to a tWo-step reaction mecha 
nism and thus avoids the above mentioned draWbacks of the 
support materials of the prior art. 

Example 9 

[0228] In order to de?ne the concept of “mixer-suitable” 
more precisely, the dischargeability of prior art materials 
Was determined. Dischargeability Was determined for 7 
materials, each With an automatic and a manual mixing and 
dosing system. The results are summariZed in Table 1. 

TABLE 1 

Mixer-suitability of prior art materials 

Type of Consistency of Dischargeability Dischargeability 
material mixture from automatic from manual 
according to according mixing and mixing and 
ISO 4823 to ISO 4823 dosing systemsl) dosing systemsz) 

putty3) 22 mm not dischargeable not dischargeable 
putty“) 24 mm not dischargeable not dischargeable 
heavy-bodied5) 26 mm very hardly not dischargeable 

dischargeable 
heavy-bodieds) 28 mm hardly dischargeable not dischargeable 
heavy-bodied” 30 mm acceptable very hardly 

dischargeable 
heavy-bodied8) 32 mm acceptable hardly 

dischargeable 
heavy-bodied9) 34 mm acceptable acceptable 

1)Pentamix 1, Espe, dynamic mixer, cartridge With tubular ?lm bag; Penta 
mix II, Espe, dynamic mixer, cartridge With tubular ?lm bag; Mixstar, 
DMG, dynamic mixer, cartridge With tubular ?lm bag; BDG 400 Bulk 
Dispenser (prototype), Mixpac, dynamic mixer, cartridge CDB 400-01 
V02; 
2)System S 50, Mixpac, static mixer MB 7,5-11-D, cartridge CS 050-01 
09, dispenser DS 50-01-00; System 50, Mixpac, static mixer MA 7,5-12 
D, cartridge CD 051-01-09, dispenser DM 51-KE-1l, TZAH, static mixer 
190-712 D, cartridge BS-101-01, dispensing pistol DK-104; 
3)Panasil Putty regular set, Kettenbach; 
4)Panasil Putty soft, Kettenbach; 
5)experimental product Panasil Plus heavy, Kettenbach; 
6)experimental product Panasil Plus heavy, Kettenbach; 
7)experimental product Panasil Plus heavy, Kettenbach; 
8)Panasil Tray fast set, Kettenbach; 
9)Kettosil, Kettenbach; 
1U)Aquasil soft putty, DeTrey Dentsply, Pentamix II and BDG 400. (An 
unacceptable increase of temperature Was detected during the dispensing. 
The dispensed volume quantity Was only 17 ml after 1 min and Was thus 
far too small). 

Example 10 

[0229] Table 2 sets forth the dispensed quantity of differ 
ent commercial products as compared to the impression 
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material according to the invention, e.g., according to 
Example 6 c), with different dispensing devices. 

[0230] Further, the mixture consistencies and the proper 
ties of “kneadability” and “tackiness” are evaluated. 

[0231] From Table 2, it can be seen that only Example 6 
c) according to the invention has an extremely low mixture 
consistency of 22 mm, is kneadable and non-tacky, but 
nevertheless can be dispensed from commercially available 
dispensing devices in a quantity suitable for practice. The 
dispensing of the material having a consistency of only 22 
mm is possible according to the invention because this 
consistency is reached in the mixer only by a continuous 
increase of viscosity. Therefore, in the mixer, only that part 
of the material which is about to be dispensed has such a 
relatively high viscosity. This relatively high viscosity then 
no longer affects dispensability. In contrast, a prior art 
material which is fed to a mixer already with a consistency 
of 22 mm is not dispensable as shown in Example 9. 

TABLE 2 
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(e) at least one condensation catalyst or condensation 
cross-linking agent; and 

(f) inert carrier materials selected from the group consist 
ing of mineral oils, branched hydrocarbons, vaseline, 
esters, phthalic acid esters, acetyltributyl citrate, poly 
alkylene oxides and polyesters and their copolymers. 

2. A multi-component system for making impressions 
according to claim 1 comprising at least two components A 
and B, characteriZed in that component A contains 

(a) the at least one compound having at least two alkenyl 
groups; and 

(b) the at least one organohydrogenpolysiloxane; and 

(d1) the at least one polymeric compound having at least 
one alkynyl group or 

(d2) the at least one compound having at least one 
Si—OR, structural unit, wherein R=H, alkyl, alkoxy 
alkyl or acyl; 

dispensed quantity in g/min; 
Supplier: dispensing device: consistencyl) of 

product and lot Mixstar“) Penta Ib) Penta [10) the mixture in mm kneadablez) tacky3) 

Espe: Permadyne Penta H, 48.6 57 82.4 32 no yes 
Kat 551, Base 270, Pentamatic 
Espe: Impregum Penta, 47.8 56.4 82.6 35 no yes 
Kat N80, Base E30, Pentamatic 
Espe: Dimension Penta H, 69.6 81 121.6 28 no yes 
Kat 459, Base 094 
Dentsply: Aquasil heavy body 57.6 68 93.6 29 no yes 
Kat 000327, Base 0003000367 
Coltene: President heavy body 58.2 69.4 92.2 29 no yes 
Kat 07, Base 11 
Kettenbach: Panasil Tray fast 63 75.6 118.6 32 no yes 
Kat 00021, Base 00021 
Example 6c) according to the 54 67 103 22 yes no 
invention 

“)Serial No.: 99-678, 
b)Serial No.: 535617, Espe; 
°)Serial No.: 5106647, Espe 
1)Determination according to ISO 4823; 
2)the material can be kneaded between the ?ngers immediately following machine-operated dispensing; 
3)i.e., it is not possible to knead the material immediately following the mixing process due to its tackiness. 

1. A multi-component system for making impressions 
which contains 

(a) at least one compound having at least two alkenyl 
groups; 

(b) at least one organohydrogenpolysiloxane; 

(c) at least one hydrosilylation catalyst; 

characteriZed by containing one or both of components 
(d1) and (d2), wherein 

(d1) is at least one polymeric compound having at least 
one alkynyl group and 

(d2) is at least one compound having at least one Si—OR 
structural unit, wherein R=H, alkyl, alkoxyalkyl or 
acyl; and 

when a compound (d2) having at least one Si—OR 
structural unit is contained, 

and component B contains 

(c) the at least one hydrosilylation catalyst; and 

when a compound (d2) having at least one Si—OR 
structural unit is contained, component A, component 
B, or each of components A and B contains 

(e) the at least one condensation catalyst or condensation 
cross-linking agent. 

3. A multi-component system for making impressions 
according to claim 1 comprising at least two components A 
and B, characteriZed in that component A contains 

(a) the at least one compound having at least two alkenyl 
groups; and 

(b) the at least one organohydrogenpolysiloxane; and 

component B contains 

(c) the at least one hydrosilylation catalyst; and 
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(d2) the at least one compound having at least one Si—OR 
structural unit, Wherein R=H, alkyl, alkoxyalkyl or 
acyl; 

and either component A or B contains 

(e) the at least one condensation catalyst or condensation 
cross-linking agent. 

4. A multi-component system for making impressions 
according to claim 2, characteriZed in that one or both of 
components A and B further contains 

(f) inhibitors of the condensation reactions of condensa 
tion catalysts or condensation cross-linking agents With 
compounds containing Si—OR structural units, 
Wherein R=H, alkyl, alkoxyalkyl or acyl; 

(g) Water-donating agents; 

(h) desiccants; 
(i) compounds for reaction inhibition of the hydrosilyla 

tion reaction; 

reinforcing ?llers; 

(k) non-reinforcing ?llers; and 

(l) auxiliaries. 
5. A multi-component system according to claim 1, char 

acteriZed in that the alkynyl compound (d1) is 

R1—CEC—X—R2 

and the Si—OR compound (d2) is 

Wherein 

R=H, alkyl, alkoxyalkyl or acyl; 

R1=alkyl, aryl, arylalkyl, halogen-substituted alkyl or aryl 
groups, cyanoalkyl, cycloalkenyl, cycloalkyl, —H, 
—OH, alkoXy, acyl or combinations thereof; 

R3=alkenyl, alkynyl, halogen, aryl, alkylaryl, H, halogen 
substituted alkyl or aryl groups, alkyl, alkoXy or 
hydroXy, or combinations thereof; 

R4, R3, or R4 is different from R3, Wherein R4 is alkyl, 
methyl, alkynyl, ethynyl, or combinations thereof; and 
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X=polysiloXane, oligosilicic acid esters, polysilicic acid 
esters, polyethers, polymeric hydrocarbons, polyesters 
or copolymers of the above mentioned compounds 

6. A multi-component system for making impressions 
according to claim 1, characteriZed by containing one or 
both of components (d1) or (d2), Wherein 

Wherein n=7 to 6000, 

R=H, alkyl, alkoxyalkyl or acyl; 

R1=a1kyl, aryl, arylalkyl, halogen-substituted alkyl and or 
aryl groups, cyanoalkyl, cycloalkyl, —H, —OH, 
alkoXy, acyl, or combinations thereof; 

R3=alkenyl, alkynyl, halogen, aryl, alkylaryl, H, halogen 
substituted alkyl or aryl groups, alkyl, alkoXy or 
hydroXy, or combinations thereof; 

R4=R3, or R4 is different from R3, Wherein R4 is alkoXy, 
hydroXy, alkyl, methyl, alkynyl, ethynyl, or combina 
tions thereof; and 

alkylaryl, halogen, OH, halogen-substituted alkyl or aryl 
groups, —OR, aminoalkyl, epoXy, cyanoalkyl, 
cycloalkyl, alkylhydroXyl, methacrylate, acrylate, mer 
captoalkyl, carboXylate, carboXyalkyl or succinic anhy 
dride; and 
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compound (d2) is 

wherein n=7 to 6000; 

R=H, alkyl, alkoXyalkyl or acyl; 

R1=alkyl, aryl, arylalkyl, halogen-substituted alkyl and or 
aryl groups, cyanoalkyl, cycloalkyl, —H, —OH, 
alkoXy, acyl, or combinations thereof; 

R3=alkenyl, alkynyl, halogen, aryl, alkylaryl, H, halogen 
substituted alkyl or aryl groups, alkyl, alkoXy or 
hydroXy, or combinations thereof; 

R4=R3, or R4 is different from R3, Wherein R4 is alkoXy, 
hydroXy, alkyl, methyl, alkynyl, ethynyl, or combina 
tions thereof; and 

alkylaryl, halogen, OH, halogen-substituted alkyl or aryl 
groups, —OR, aminoalkyl, epoxy, cyanoalkyl, 
cycloalkyl, alkylhydroXyl, methacrylate, acrylate, mer 
captoalkyl, carboXylate, carboXyalkyl or succinic anhy 
dride. 

7. A multi-component system for making impressions 
according to claim 1, characterized in that the alkenyl 
compound (a) is 
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OT 

Wherein n=0 to 6000; or 

a silane dendrimer having terminal alkenyl groups; 
Wherein 

R1=alkyl, aryl, arylalkyl, halogen-substituted alkyl or aryl 
groups, cyanoalkyl, cycloalkyl, cycloalkenyl, —H, 
—OH, alkoXy, acyl or combinations thereof; 

R3=alkenyl, alkynyl, halogen, aryl, alkylaryl, H, halogen 
substituted alkyl or aryl groups, especially alkyl, 
alkoXy or hydroXy, or combinations thereof; 

R4=R3, or R4 is different from R3, Wherein R4 is, alkoXy, 
hydroXy, alkyl, methyl, alkynyl, ethynyl, or combina 
tions thereof; and 

X=polysiloXane, oligosilicic acid esters, polysilicic acid 
esters, polyethers, polymeric hydrocarbons, polyesters 
or copolymers of the above mentioned compounds. 

8. A multi-component system for making impressions 
according to claim 1, characteriZed in that the organohydro 
genpolysiloXanes (b) are polyalkyl-, polyaryl- or polyalky 
laryl-, polyhaloalkyl-, polyhaloaryl- or polyhaloalkylarylsi 
loXanes, Which are present in the form of oligomers or 
polymers in a linear, branched or cyclic form or as a QM 
resin and have at least one Si—H bond. 

9. A multi-component system for making impressions 
according to claim 1, characteriZed in that the condensation 
catalysts or the condensation cross-linking agents (e) are 
aluminum alkoXides, antimony alkoXides, barium alkoXides, 
boron alkoXides, calcium alkoXides, cerium alkoXides, 
erbium alkoXides, silicon alkoXides, gallium alkoXides, ger 
manium alkoXides, hafnium alkoXides, indium alkoXides, 
iron alkoXides, lanthanum alkoXides, magnesium alkoXides, 
neodymium alkoXides, samarium alkoXides, strontium 
alkoXides, tantalum alkoXides, titanium alkoXides, tin alkoX 
ides, vanadium alkoXide oXides, yttrium alkoXides, Zinc 
alkoXides, Zirconium alkoXides, titanium or Zirconium com 
pounds, titanium, Zirconium or hafnium alkoXides, or double 
metal alkoXides, chelates or oligo- or polycondensates of the 
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above alkoxides, dialkyltin diacetate, tin(II)octoate, dialky 
ltin diacylate or dialkyltin oxide. 

10. A multi-component system for making impressions 
according to claim 1, characterized in that the hydrosilation 
catalysts (c) are transition metals of the 8th auxiliary group, 
or platinum, palladium or rhodium or their salts, complexes 
or colloids, or platinum complexes or salts of hexachloro 
platinic acid. 

11. A multi-component system for making impressions 
according to claim 4, characteriZed in that the inhibitors of 
the condensation reactions are di-, tri-, oligo- or -poly 
dialkylsiloxanes of general formula 

Wherein Z is OH or NR2, R represents the same or 
different optionally substituted hydrocarbyl residues, 
such as alkyl, alkenyl, aryl or alkynyl, and n=0 or an 
integer of from 1 to 100; or 

aliphatic diols, diamines, diphosphanes, polyamines, 
polyphosphanes or polyols, OH—, NH— or PR-func 
tional polyethers or other chelating compounds. 

12. A multi-component system for making impressions 
according to claim 4, characteriZed in that the Water-donat 
ing agents (g) comprise inorganic ?llers containing super 
?cially bound residual moisture or Water bound in the crystal 
lattice, Zeolites, purposefully moistened ?llers or organic 
substances having a de?ned Water content. 

13. A multi-component system for making impressions 
according to claim 4, characteriZed in that the desiccants (h) 
comprise Zeolites, dried ?llers or Water-absorbing organic 
compounds, such as oxaZolidines and alkali salts of poly 
(meth)acrylic acid (superabsorbers). 

14. (canceled) 
15. A multi-component system for making impressions 

according to claim 4, characteriZed in that the compounds 

for reaction inhibition of the hydrosilylation reaction comprise short-chained organopolysiloxanes of general for 

mula 

Wherein R represents the same or different optionally 
substituted hydrocarbyl residues, such as alkyl, alkenyl, 
aryl, alkynyl, alkenyl, and alkynyl-terminated siloxane 
residues; and 

n=0 or an integer of from 1 to 6; or 

vinyl-containing cyclic siloxanes, such as tetravinyltet 
ramethylcyclotetrasiloxane, or organic hydroxy com 
pounds containing terminal double or triple bonds, 
diethyl maleate, alkylsilane, arylsilane, alkenylsilane, 
alkynylsilane, benZotriaZole, compounds comprising a 
1,4-ene-yne structural unit, compounds comprising a 
1,3-ene-yne structural unit, such as 2-methyl-1-hexene 
3-yne, ethyl-3-(trimethylsilyl)propynoate, bis(phenyl 
ethynyl)dimethylsilane, diynes, such as decadiyne or 
dodecadiyne, polyynes, dienes, polyenes, such as dec 
atriene, (1,3-dioxane-2-ylethynyl)trialkylsilane, 1,4-di 
vinyltetramethyldisilylethane, amines or phosphanes. 

16. A multi-component system for making impressions 
according to claim 4, characteriZed in that the reinforcing 
?llers comprise highly dispersed active ?llers, such as 
titanium dioxide, aluminum oxide, Zinc oxide, or Wet 
precipitated or pyrogenic silicic acid, Which may optionally 
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be in a hydrophilic or hydrophobiZed form; or mineral 
?brous ?llers, such as Wollastonite; or synthetic ?brous 
?llers, such as glass gibers, ceramic ?bers or plastic ?bers. 

17. A multi-component system for making impressions 
according to claim 4, characteriZed in that the non-reinforc 
ing ?llers (k) comprise metal oxides, metal oxide hydrox 
ides, mixed oxides or mixed hydroxides, or silica, in the 
form of quartZ and its crystalline modi?cations, fused silica, 
alumina, calcium oxide, aluminum hydroxide, calcium car 
bonate, kieselguhr, diatomaceous earth, talcum, ground 
glasses or plastic-based ?llers, for example, polymethyl 
methacrylate, polycarbonate, polyvinyl chloride, silicone 
resin poWder, or poWder based on ?uoro-organic com 
pounds, the non-reinforcing ?llers optionally being surface 
treated (coated). 

18. A multi-component system for making impressions 
according to claim 4, characteriZed in that the auxiliaries (l) 
comprise dyes, surfactants, opaque substances, matting 
agents, such as titanium dioxide or Zinc oxide, plasticiZers, 
hydrogen adsorbers/absorbers, radiopaque substances or 
organosilicon MO resins comprising Si-vinyl, Si—OR, Si 
ethynyl or SiH groups, or compounds or buffers or sub 
stances for adjusting the pH range. 

19. Mixtures obtainable by mixing the components A and 
B of claim 2. 

20. The mixtures according to claim 19, characteriZed in 
that, during and after the mixing of the components, the 
mixture, in a ?rst step, undergoes a transition from a 
lighter-bodied mixer-suitable initial consistency to a 
heavier-bodied plastic phase in Which the material builds up 
a high force pressure in the making of dental impressions in 
the impression tray, and in a second step, cures to its ?nal 
elastic form. 

21. The mixtures according to claim 19, characteriZed in 
that said mixtures have been cured to completion. 

22. The mixtures according to claim 19, characteriZed in 
that the mixtures have a mixer-suitable consistency, in a ?rst 
state at the beginning of mixing, of >26 mm (according to 
ISO 4823), Whereupon the mixtures undergo transition to a 
heavier-bodied second state With a consistency of <35 mm 
(according to ISO 4823), caused by condensation reactions 
of SiOR groups or by hydrosilylation reactions of alkynyl 
groups With SiH groups, this latter consistency being main 
tained over a period of at least 15 s, and thereafter, the 
mixtures undergo transition to a third solid, elastic state 
folloWing curing through a hydrosilylation reaction of alk 
enyl groups With SiH groups. 

23. A method for the preparation of impressions from 
objects from Which impressions are to be made using a 
multicomponent system according to claim 1, Wherein the 
impression material is prepared by mixing the components, 
Wherein the impression material is ?rst dispensable in a ?rst 
state from a container, Whereupon it undergoes transition to 
a second state in Which the viscosity of the impression 
material is increased, Whereupon an impression is prepared 
from an object from Which an impression is to be made, 
Whereupon the impression material undergoes transition to a 
third, solid state in Which an impression result is recorded, 
the second state being achieved by graded hydrosilylation 
reactions betWeen alkynyl and alkenyl structural units With 
compounds containing Si—H groups and/or by graded addi 
tion reactions (betWeen alkenyl and SiH groups) and con 
densation reactions (of SiOR groups With condensation 
catalysts). 
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24. The method according to claim 23, characterized in 
that the consistency of the impression material in a ?rst state 
at the beginning of mixing is >26 mm, (according to ISO 
4823), and the impression material is mixer-suitable in this 
?rst state, that the consistency of the impression material in 
the second state is <35 mm (according to ISO 4823), 
Wherein the impression material is heavier-bodied than it is 
in the ?rst state, and that the impression material in this 
second state is retained to the end of the total pot life, i.e., 
for at least 15 s. 

25. The method according to claim 19, characteriZed in 
that the mixtures have a mixer-suitable consistency, in a ?rst 
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state at the beginning of mixing, of >26 mm (according to 
ISO 4823), Whereupon the mixtures undergo transition to a 
heavier-bodied second state With a consistency of <35 mm 

(according to ISO 4823), by a hydrosilylation reaction of 
alkenyl groups With SiH groups, this latter consistency being 
maintained over a period of at least 15 s, and thereafter, the 
mixtures undergo transition to a third solid, elastic state 
through condensation reactions of SiOR groups or through 
hydrosilylation reactions of alkynyl groups With SiH groups. 


