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The present invention provides a one-component dental adhe 
sive composition which can exhibit excellent adhesion to 
both materials of a dental ceramics and an organic composite 
containing an inorganic compound, and is excellent in can 
stability. More particularly, the present invention provides a 
one-component dental adhesive composition comprising 1 to 
60 parts by weight of (a) a silane coupling agent, 1.0 to 20.0 
parts by weight based on 100 parts by weight of the (a) 
component of (b) an acidic group-containing polymerizable 
monomer, and 28 to 99 parts by weight of (c) a volatile 
organic solvent. 
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SINGLE-COMPONENT DENTAL 
COMPOSITION CONTAINING SLANE 
COUPLNGAGENT AND ACIDC 

GROUP-CONTAINING POLYMERIZABLE 
MONOMER 

TECHNICAL FIELD 

0001. The present invention is a single-component dental 
adhesive composition which exhibits excellent adhesion to 
both materials of a dental ceramics and an organic composite 
containing an inorganic compound (hereinafter, referred to as 
composite material in some cases), and is excellent in can 
stability. 

BACKGROUND ART 

0002. In a restorative dental material, inorganic materials, 
and composites of inorganic-organic composite materials are 
used in many cases, a representative of which is a dental 
porcelain (main component is silicon dioxide), an alumina 
core, a Zirconia core, and a composite. The composite is 
obtained by mixing an inorganic powder and a resin into a 
paste. Alternatively, metal materials are also used. 
0003 Previously, in adhesion of them, there was a trial to 
improve adhesion of a Surface using a silane coupling agent, 
and a trial to improve adhesion of a surface using an acidic 
monomer. The silane coupling agent is known to improve 
adhesion to a material containing silicon dioxide as a main 
component, and the acidic monomer is known to improve 
adhesion to a material containing alumina and Zirconia as a 
main component. 
0004. However, since in the dental restorative material, 
silica-based, alumina-based, Zirconia-based and metal-based 
materials are used as described above, it is necessary to select 
an adhesive, and perform coating in conformity with an 
adherend. 
0005. In recent years, in order to overcome these prob 
lems, an adhesive containing both of a silane coupling agent 
and an acidic monomer has been sold. However, usually, 
since the silane coupling agent and the acidic monomer can 
not be preserved in the same solvent for a long period of time, 
two kinds of materials must be used by mixing them imme 
diately before use. 
0006. A material which can be used regardless of a kind of 
an adherend, and does not need a labor Such as mixing before 
use, has been sought. 
0007 JP-A No. 63-5 1308 and JP-A No. 7-277913 disclose 
a dental adhesive composition for adhering a dental porcelain 
containing silicon dioxide, and a dental restorative material 
Such as a dental resin, a dental alloy and the like by combining 
a silane coupling agent and a phosphoric acid ester monomer. 
0008. However, it is difficult that the silane coupling agent 
and the acidic monomer coexist, and they must be mixed 
before use. 

0009. In addition, JP-A No. 9-137129 discloses a dental 
adhesive composition obtained from a coating material con 
sisting of a coating solution containing a silane coupling 
agent and an acidic compound Such as organic carboxylic 
acid and the like, and a polymerizable monomer which is 
coated on a coating Surface of the coating solution and is 
polymerized in the presence of a polymerization catalyst, but 
since this dental adhesive composition has little adhesion to 
aluminum oxide and Zirconium oxide, it is necessary to select 
an adherend. 
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0010 JP-A No. 2006-45.179 discloses a dental adhesive 
composition for adhering a dental material consisting of an 
inorganic compound, or an organic composite containing an 
inorganic compound, and a dental adhesive composition hav 
ing adhesion to aluminum oxide and Zirconium oxide is pro 
posed. 
0011. However, a silane coupling agent is deteriorated by 
a phosphonic acid group-containing (meth)acrylate-based 
monomer, and it is difficult to stably exhibit the adhering 
effect for a long period of time. And, it is difficult that the 
silane coupling agent and the acidic monomer coexist, and 
they must be mixed before use. 
(0012 JP-A No. 2006-45094 describes a two-component 
mixed type primer composition for improving adhesiveness 
by pre-treating a surface to be adhered of a prosthesis con 
sisting of a cured dental composite material before applica 
tion of the adhering material upon adhesion of a cured product 
of a dental composite material and a dental material. How 
ever, this adhesive has no adhesion to a porcelain, and has a 
primer composition Such that two components must be mixed 
before adhesion. 
(0013 JP-A No. 2000-248201 discloses a composition 
which exhibits sufficient adhesion to any of a base metal alloy, 
a noble alloy, and a ceramics, but when a silane coupling 
agent and an acidic group-containing polymerizable polymer 
are used as a single-component composition, a serious defect 
arises regarding can-stability of the single-component com 
position. 
(0014) JP-A No. 2002-265312 discloses the technique of 
composition which exhibits sufficient adhesion to any of a 
tooth Substance, a base metal alloy, a noble metal alloy, and a 
ceramics, but when a silane coupling agent and an acidic 
group-containing polymerizable monomer are used as a 
single-component composition, a serious defect arises 
regarding can-stability of the single-component composition. 

Patent Publication 1: JP-A No. 63-5 1308 

Patent Publication 2: JP-A No. 7-277.913 

Patent Publication 3: JP-A No. 9-137129 

Patent Publication 4: JP-A No. 2006-45179 

Patent Publication 5: JP-A No. 2006-45094 

Patent Publication 6: JP-A No. 2000-248201 

Patent Publication 7: JP-A No. 2000-265312 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0015. An object of the present invention is to exhibit excel 
lent adhesion to both materials of a dental ceramics and an 
organic composite containing an inorganic compound. Par 
ticularly, an object of the present invention is to respond to 
demand of a material having an improved adhesive power 
with a single-component, without selecting silica-based, alu 
mina-based, Zirconia-based, and metal-based materials. 
0016 A further object is to provide a dental adhesive com 
position having good handling property which is mostly 
desired by users for the purpose of shortening a working time, 
reducing a technical error or the like, that is, provide a single 
component dental adhesive composition. 
0017. The present invention responds to demand of a 
single-component dental adhesive composition prepared by 
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formulating a silane coupling agent and an acidic group 
containing polymerizable monomer into the same solution. 
As used herein, the single-component dental adhesive com 
position is typified by a dental primer, a dental adhesive, and 
a dental adhesive restorative material. 

Means to Solve the Problems 

0018. The present invention was done in order to solve the 
aforementioned problems, and is a single-component dental 
adhesive composition comprising 1 to 60 parts by weight of 
(a) a silane coupling agent, 1.0 to 20.0 parts by weight based 
on 100 parts by weight of the (a) component of (b) an acidic 
group-containing polymerizable monomer, and 28 to 99 parts 
by weight of (c) a volatile organic solvent. 
0019. The present invention is a one-component dental 
primer comprising (a) a silane coupling agent, (b) an acidic 
group-containing polymerizable monomer, and (c) a volatile 
organic solvent, 
0020 wherein the dental primer comprises 1 to 60 parts by 
weight of (a) a silane coupling agent, 1.0 to 20.0 parts by 
weight based on 100 parts by weight of the (a) component of 
(b) an acidic group-containing polymerizable monomer, and 
28 to 99 parts by weight of (c) a volatile organic solvent. 
0021. The present invention is a one-component dental 
primer comprising (a) a silane coupling agent, (b) an acidic 
group-containing polymerizable monomer, and (c) a volatile 
organic solvent, 
0022 wherein the (b) acidic group-containing polymeriz 
able monomer is a phosphonic acid group-containing (meth) 
acrylate-based monomer, and the phosphonic acid group 
containing (meth)acrylate-based monomer is represented by 
the following general formula (I): 

Chemical Formula 1 

(1) 
R 

CH=C-COO-R-OOC-R-P-OH 

OH 

(wherein R denotes a hydrogen atom or a methyl atom, R. 
denotes an alkylene group of a carbon number of 1 to 20 
optionally having a substituent, and R. denotes an alkylene 
group of a carbon number of 1 to 15 optionally having Sub 
stituent). 
0023 The present invention is a one-component dental 
adhesive comprising a radical polymerizable monomer, (a) a 
silane coupling agent, (b) an acidic group-containing poly 
merizable monomer, and a photopolymerization initiator, 
0024 wherein (b) the acidic group-containing polymeriz 
able monomer is 1.0 to 20.0 parts by weight based on 100 
parts by weight of (a) the silane coupling agent. 
0025. The present invention is a one-component dental 
adhesive comprising a radical polymerizable monomer, (a) a 
silane coupling agent, (b) an acidic group-containing poly 
merizable monomer, and a photopolymerization initiator, 
0026 wherein (b) the acidic group-containing polymeriz 
able monomer is a phosphonic acid group-containing (meth) 
acrylate-based monomer, and the phosphonic acid group 
containing (meth)acrylate-based monomer is represented by 
the following general formula (I): 

Mar. 18, 2010 

Chemical Formula 2) 

(1) 
R O 

CH=C-COO-R-OOC-R-P-OH 

OH 

(wherein R denotes a hydrogen atom or a methyl atom, R. 
denotes an alkylene group of a carbon number of 1 to 20 
optionally having a Substituent, and R. denotes an alkylene 
group of a carbon number of 1 to 15 optionally having a 
substituent). 
0027. The present invention is a one-component dental 
adhesive restorative material comprising a radical polymer 
izable monomer, (a) a silane coupling agent, (b) an acidic 
group-containing polymerizable monomer, a photopolymer 
ization initiator, and a filler, 
0028 wherein (b) the acidic group-containing polymeriz 
able monomer is 1.0 to 20.0 parts by weight based on 100 
parts by weight of (a) the silane coupling agent. 
0029. The present invention is a one-component dental 
adhesive restorative material comprising a radical polymer 
izable monomer, (a) a silane coupling agent, (b) an acidic 
group-containing polymerizable monomer, a photopolymer 
ization initiator, and a filler, 
0030 wherein (b) the acidic group-containing polymeriz 
able monomer is a phosphonic acid group-containing (meth) 
acrylate-based monomer, and the phosphonic acid group 
containing (meth)acrylate-based monomer is represented by 
the following general formula (I): 

Chemical Formula 3 

R O 

CH=C-COO-R-OOC-R-P-OH 

OH 

(wherein R. denotes a hydrogen atom or a methyl atom, R. 
denotes an alkylene group of a carbon number of 1 to 20 
optionally having a Substituent, and R. denotes an alkylene 
group of a carbon number of 1 to 15 optionally having a 
substituent). 
0031 Adoption of such the construction results in excel 
lent adhesiveness and durability on each of a dental ceramics, 
and an organic composite containing an inorganic compound, 
which has not previously been seen, and handling is simple, 
and can-stability is excellent. 
0032. And, (a) the silane coupling agent is characterized 
by being represented by the following general formula 2. 

Chemical Formula 4 

(In the above formula, R represents an organic residue hav 
ing at least one functional group selected from the group 
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consisting of a (meth)acryloyl group, a vinyl group, a styryl 
group, a mercapto group, and an epoxy group, R2 represents 
a hydroxy group, an alkyl group of a carbon number of 1 to 5 
or an alkoxy group of a carbon number of 1 to 5, and R and 
R each represent a hydroxy group or an alkoxy group of a 
carbon number of 1 to 5) 
0033. A preferable (a) silane coupling agent is a com 
pound in which, in the general formula 2, R is an organic 
residuehaving at least one functional group selected from the 
group consisting of a (meth)acryloyl group, and a vinyl 
group, R is a hydroxy group, an alkyl group of a carbon 
number of 1 to 5 or an alkoxy group of a carbon number of 1 
to 5, and R and Reach are a hydroxy group or an alkoxy 
group of a carbon number of 1 to 5. 
0034 And, (b) the acidic group-containing polymerizable 
monomer is characterized in that it is 4-(meth)acryloxyeth 
yltrimellitic acid, 4-(meth)acryloxyethyltrimellitic acid 
anhydride, 6-(meth)acryloxyhexyl phosphonoacetate, 
6-(meth)acryloxyhexyl phosphonopropionate, or 10-(meth) 
acryloxydecyl hydrogen phosphate. 
0035 And, (c) the volatile organic solvent is characterized 
in that it is methanol, ethanol, isopropanol, butanol, acetone, 
ethyl acetate, isopropyl ether, or a radical-polymerizable 
monomer Such as (meth)acrylic acid ester, (meth)acrylamide, 
vinyl ester or the like. 

EFFECT OF THE INVENTION 

0036 By using the dental adhesive composition of the 
present invention, excellent adhesiveness and durability can 
be exhibited on both materials of a dental ceramics, and an 
organic composite containing an inorganic compound and, 
further, can-stability is excellent, and handling is simple. 
Particularly, adhesion on silica-based, alumina-based and Zir 
conia-based dental materials, and non-noble metals, and inor 
ganic organic composites is excellent. 
0037. As specific utility of the dental adhesive composi 
tion of the present invention, the composition is used in adhe 
sion with a resin-based material when any of a dental resto 
ration/adental restorative material/a dental device is a dental 
ceramics containing silicon dioxide as a main component, a 
dental ceramics containing aluminum dioxide and Zirconium 
dioxide as a main component, a resin-based material contain 
ing a ceramics or an inorganic filler, or a dental restoration 
made of a non-metal material, in adhesion between any of a 
dental restoration/a dental restorative material/a dental 
device. 
0038. The dental adhesive restorative material is such that 
a dental restorative material itself is made to have adhesive 
ness using the technique of the present invention. Specifi 
cally, the material is an adhesive composite resin for a facing 
crown or fracture restoration. 
0039. By using the dental adhesive composition of the 
present invention, a dentist can simply implementanadhering 
work without selecting an adherend. In addition, a handling 
method is entirely the same as that of various adhesive com 
positions which have been used until now. That is, although 
the composition is an adhesive composition having essen 
tially entirely new function, since the using method is the 
same, it is easily accepted by a dentist who is a user, and is 
advantageous to whole dental therapy. 
0040 Since the dental adhesive composition in the present 
invention is a one-component adhesive composition, han 
dling is simple. In this regard, previously, since the compo 
sition was in a two-component mixed-type merchandise 
form, a mixing procedure was necessary upon use, a proce 
dure was troublesome, working was time-consuming, and 
many points were unknown, as whether an appropriate mix 
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ing ratio of two components is maintained, and a sufficient 
mixing procedure has been done or not was unclear, and a 
technical error was easily generated, causing a loss. 
0041. The present invention can be also used as a primer, 
and can be also used simultaneously with other adhesive. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0042. A specific embodiment in the dental adhesive com 
position of the present invention is a single-component dental 
ceramics, a dental primer of an organic composite containing 
an inorganic compound, a dental adhesive, and a dental adhe 
sive restorative material. An adhesive composite resin is 
included in a dental adhesive restorative material, and a resin 
cement is included in a dental adhesive. 

0043 Particularly, high adhesiveness can be exhibited by 
extremely simple treatment in use as a single-component 
dental primer of an organic composite containing a dental 
ceramics, or an inorganic compound. 
0044) The dental adhesive composition of the present 
invention, as its aspect, is excellent in use in a dental bonding 
agent which is a dental adhesive, an orthodontic adhesive, a 
resin cement, and a dual curing-type resin cement. Alterna 
tively, as application to a dental adhesive restorative material, 
the composition can be used in an opaque agent, a compomer, 
a resin core, an adhesive composite resin, a facing crown 
material or the like. 
0045. It is preferable to use a silane coupling agent having 
a functional group which can be copolymerized with or form 
a chemical bond with a polymerizable monomer component 
in a dental adhesive composition and an adherend material, as 
(a) the silane coupling agent used in the present invention, in 
order to obtain good adhesion to a ceramics material. 
0046. In the present invention, as a silane coupling agent 
satisfying this condition, a silane compound represented by 
the general formula 2 is used. Among the functional group 
possessed by R1, a (meth)acryloyl group, a vinyl group, and 
a styryl group are connected to a polymer of (meth)acrylic 
acid ester monomer by copolymerization with a (meth) 
acrylic acid ester monomer, and a mercapto group is con 
nected to a polymer of a (meth)acrylic acid ester monomer by 
formation of a chemical bond derived from a chain transfer/ 
stopping reaction, and an epoxy group is connected to a 
polymer of a (meth)acrylic acid ester monomer by forming a 
chemical bond with a monomer having an amino group or a 
carboxyl group reactive therewith. In order to make conden 
sation of a silane coupling agent and a silanol group on an 
adherend surface rapid, it is preferable that R2, R3 and R4 are 
each a lower alkoxy group of a carbon number of 1 to 5 or a 
hydroxy group, provided that R2 may be an alkyl group of a 
carbon number of 1 to 5. Specific examples of the silane 
coupling agent satisfying the aforementioned condition 
include the following: 

Chemical Formula 5 
CH CH 

O 

3-Methacryloxypropylmethyldimethoxysilane 
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-continued 

CH 

O 

3-Methacryloxypropyltrimethoxysilane 

CH3 CH3 

(C2H5O)2SiCHOCCFCH 

O 

3-Methacryloxypropylmethyldiethoxysilane 

CH3 

(C2H5O)3SiC3H6OCCFCH2 

O 

3-Methacryloxypropyltriethoxysilane 

(CHO)SiCHOCCHFCH 

O 

3-Acryloxypropyltrimethoxysilane 

(CH3O)3SiCHFCH 
Vinyltrimethoxysilane 

(C2H5O)SiCHFCH 
Vinyltriethoxysilane 

cros-( )—ci-ch 
P-styryltrimethoxysilane 

(CHO)SiCHSH 
3-Mercaptopropyltrimethoxysilane 

CH3 

(CHO)2SiCHSH 
3-Mercaptopropylmethyldimethoxysilane 

2-(3,4-Epoxycyclohexyl)ethyltrimethoxysilane 

O 
/ V 

(CHO)SiCHOCH2CH-CH2 
3-Glycidoxypropyltrimethoxysilane 

CH O 
/ M 

(C2H5O)2SiCHOCH2CH-CH2 
3-Glycidoxypropylmethyldiethoxysilane 

O 
/ V 

(C2H5O)SiCHOCH2CH-CH2 
3-Glycidoxypropyltriethoxysilane 

Chemical Formula 6 

Chemical Formula 7 

Chemical Formula 8 

Chemical Formula 9 

Chemical Formula 10 

Chemical Formula 11 

Chemical Formula 12 

Chemical Formula 13 

Chemical Formula 14 

Chemical Formula 15 

Chemical Formula 16 

Chemical Formula 17 

Chemical Formula 18 
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0047. A preferable (a) silane coupling agent is a com 
pound in which, in the general formula 2, R is an organic 
residue having at least one functional group selected from the 
group consisting of a (meth)acryloyl group, and a vinyl 
group, R is a hydroxy group, an alkyl group of a carbon 
number of 1 to 5 or an alkoxy group of a carbon number of 1 
to 5, and R and R are each a hydroxy group or an alkoxy 
group of a carbon number of 1 to 5. 
0048. A particularly preferable (a) silane coupling agent is 
3-methacryloxypropylmethyldimethoxysilane, 3-methacry 
loxypropyltrimethoxysilane, 3-methacryloxypropylmeth 
yldiethoxysilane, 3-methacryloxypropyltriethoxysilane, and 
3-acryloxypropyltrimethoxysilane. 
0049. Ablending ratio of (a) the silane coupling agent may 
be appropriately used depending on the use purpose of the 
composition, and is adjusted in the range of 1 to 60 parts by 
weight, preferably adjusted in the range of 5.0 to 50 parts by 
weight. 
0050. As the acidic group-containing polymerizable 
monomer in the present invention, all polymerizable mono 
mers which have previously been used as a dental acidic 
group-containing polymerizable monomer can be used and, 
particularly, monomers can be used by selecting from poly 
merizable monomers having a carboxyl group, phosphoric 
acid ester group, a phosphonic acid group, a pyrophosphoric 
acid group, or a sulfonic acid group in the molecule. 
0051. Among the acidic group-containing polymerizable 
monomer in the present invention, examples of the monomer 
containing carboxyl group in the molecule include meth 
acrylic acid, 4-(meth)acryloxyethyltrimelitic acid, 4-(meth) 
acryloyloxyethoxycarbonylphthalic acid, 4-(meth) acryloy 
loxybutyloxycarbonylphthalic acid, 4-(meth) acryloyloxy 
hexyloxycarbonylphthalic acid, 4-(meth) acryloyloxyocty 
loxycarbonylphthalic acid, 4-(meth) 
acryloyloxydecyloxycarbonylphthalic acid, maleic acid, and 
an acid anhydride thereof, 5-(meth) acryloylaminopentylcar 
boxylic acid, 6-(meth)acryloyloxy-1,1-hexanedicarboxylic 
acid, 7-(meth)acryloyloxy-1,1-heptanedicarboxylic acid, 
8-(meth)acryloyloxy-1,1-octanedicarboxylic acid, 10-(meth) 
acryloyloxy-1,1-decanedicarboxylic acid, 11-(meth)acryloy 
loxy-11-undecanedicarboxylic acid and the like and, further 
more, acid chlorides, alkali metal salts, alkaline earth metal 
salts and ammonium salts thereof. 
0052 Among the acidic group-containing polymerizable 
monomer in the present invention, examples of the monomer 
containing a phosphoric ester group, a phosphonic acid 
group, or a pyrophosphoric acid group in the molecule 
include polymerizable monomers such as 3-(meth)acrylox 
ypropyl-3-phosphonopropionate, 3-(meth)acryloxypropyl 
3-phosphonoacetate, 4-(meth)acryloxybutyl-3-phosphono 
propionate, 4-(meth) acryloxybutylphosphonoacetate, 
5-(meth)acryloxypentylphosphono-3-propionate, 5-(meth) 
acryloxypentyl-3-phosphonoacetate, 6-(meth)acryloxy 
hexyl-3-phosphonopropionate, 6-(meth)acryloxyhexyl-3- 
phosphonoacetate, 10-(meth)acryloxydecyl-3- 
phosphonopropionate, 10-(meth)acryloxydecyl-3- 
phosphonoacetate, bis2-(meth)acryloxyethylphosphate, 
2-(meth) acryloyloxyethyldihydrogenphosphate, 3-(meth) 
acryloyloxypropyldihydrogenphosphate, 4-(meth) acryloy 
loxybutyldihydrogenphosphate, 5-(meth) acryloyloxypen 
tyldihydrogenphosphate, 6-(meth)acryloyloxyhexyldihydro 
genphosphate, 7-(meth) 
acryloyloxyheptyldihydrogenphosphate, 8-(meth) acryloy 
loxyoctyldihydrogenphosphate, 9-(meth) acryloylox 
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ynonyldihydrogenphosphate, 10-(meth) acryloyloxyde 
cyldihydrogenphosphate, 11-(meth) 
acryloyloxyundecyldihydrogenphosphate, 12-(meth) 
acryloyloxydodecyldihydrogenphosphate, 11-(meth)acry 
loyloxyhexadecyldihydrogenphosphate, 20-(meth)acryloy 
loxyeicosyldihydrogenphosphate, di2-(meth)acryloyloxy 
ethylhydrogenphosphate, di4-(meth)acryloyloxybutyl 
hydrogenphosphate, di 6-(meth)acryloyloxyhexyl 
hydrogenphosphate, di8-(meth)acryloyloxyoctyl 
hydrogenphosphate, di9-(meth)acryloyloxynonyl 
hydrogenphosphate, di 10-(meth)acryloyloxydecyl 
hydrogenphosphate, 1,3-di(meth)acryloxyoxypropyl-2- 
dihydrogenphosphate, 2-(meth) 
acryloyloxyethylphenylhydrogenphosphate, 2-(meth)acry 
loyloxyethyl 2-bromoethylhydrogenphosphate, 2-(meth) 
acryloyloxyethyl phenylphosphonate, 10-(meth) acryloy 
loXydecylphosphonic acid, vinylphosphonic acid, and p-vi 
nylbenzylphosphonic acid, as well as 2-methacryloyloxy 
ethyl (4-methoxyphenyl)hydrogenphosphate, 
2-methacryloyloxypropyl (4-methoxyphenyl)hydrogen 
phosphate, di2-(meth)acryloyloxyethylpyrophosphate, 
di4-(meth) acryloyloxybutylpyrophosphate, diG-(meth) 
acryloyloxyhexylpyrophosphate, di8-(meth) acryloyloxy 
octylpyrophosphate, di 10-(meth)acryloyloxydecylpyro 
phosphate and the like described in JP-A No. 62-281885 and, 
furthermore, acid chlorides, alkali metal salts, alkaline earth 
metal salts and ammonium salts thereof. 

0053 Among the acidic group-containing polymerizable 
monomer in the present invention, examples of the monomer 
having a Sulfonic acid group in the molecule include styrene 
sulfonic acid, 2-sulfoethyl(meth)acrylate, 6-sulfohexyl 
(meth)acrylate, 10-sulfodecyl(meth)acrylate, 2-(meth)acry 
lamide-2-methylpropanesulfonic acid and the like and, 
furthermore, acid chlorides, alkali metal salts, alkaline earth 
metal salts and ammonium salts thereof. 

0054 Among the acidic group-containing polymerizable 
monomer in the present invention, a preferable polymerizable 
monomer is a (meth)acrylate-based monomer containing a 
phosphonic acid group represented by: 

Chemical Formula 19 

OH 

In the present invention, “(meth)acrylate” means acrylate or 
methacrylate. Preferable examples include (meth)acrylate 
represented by the following general formula 1: 

Chemical Formula 20 

(1) 
R O 

CH=C-COO-R-OOC-R-P-OH 

OH 

(wherein R. denotes a hydrogen atom or a methyl group, R 
denotes an alkylene group of a carbon number of 1 to 20 
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optionally having a Substituent, and R. denotes an alkylene 
group of a carbon number of 1 to 15 optionally having a 
substituent). 
Examples of the alkylene group include those described for 
the general formula 1). Herein, as a Substituent which may 
bind to R or R, there are unsaturated groups such as an 
alkenyl group and an alkynyl group, an alkyl group, and an 
alkyl group bound to a phenyl group. 
0055 Examples of the alkenyl group include: 

Chemical Formula 21 
CH=C- CH=C- 

CH CH5 

examples of the alkyl group include —CH. —CHs, and 
—CH7, and examples of the alkyl group bound to a phenyl 
group include —CH2CHOCHs. Examples of a specific 
compound represented by the general formula 1 include the 
following compounds: 

Chemical Formula 22 

H 

CH=C-COO-CH2CH2CH2CHCH-OOC-CH-P-OH 

OH 
Chemical Formula 23 

H O 

ci- -COO-CHCHCHCHCHCH-OOC-CH- -OH 
bi 

Chemical Formula 24 

H 

CH=C-COO-(CH2)s-OOC-CH-P-OH 

OH 

Chemical Formula 25 

H O 

CH=C-COO-(CH2)5-OOC-CHCH-P-OH 

OH 

Chemical Formula 26 

H O 

CH=C-COO-(CH)o-OOC-CH-P-OH 

OH 
Chemical Formula 27 

H O 

| 
CHFC-COO-(CH)-OOC-CHCH-P-OH 

OH 

Chemical Formula 28 

H O 

| 
CH=C-COO-(CH2)s-OOC-CHCH-P-OH 

OH 
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-continued 
Chemical Formula 29 

CH3 

CH=C-COO-(CH2)5-OOC-CH-P-OH 

OH 
Chemical Formula 30 

CH3 

CH=C-COO-(CH)-OOC-CH-P-OH 

OH 
Chemical Formula 31 

CH 

CH=C-COO-(CH2)s-OOC-CH-P-OH 

OH 
Chemical Formula 32 

CH 

CH=C-COO-(CH)-OOC-CH-P-OH 

OH 

Chemical Formula 33 

CH3 

CH=C-COO-(CH2)5-OOC-CHCH-P-OH 

OH 
Chemical Formula 34 

CH3 

CH=C-COO-(CH2)s-OOC-CHCH-P-OH 

OH 

Chemical Formula 35 

CH 

CH=C-COO-(CH2)-OOC-CHCH-P-OH 

OH 
Chemical Formula 36 

CH3 

CH=C-COO-(CH2)o-OOC-CHCH-P-OH 

OH 

Chemical Formula 37 

H O 

| 
CH=C-COO-(CH2)o-OOC-CHCH-P-OH 

OH 

0056. A particularly preferable phosphonic acid group 
containing (meth)acrylate-based monomer is 6-methacry 
loxyhexyl-phosphonoacetate, 6-methacryloxyhexyl-3- 
phosphonopropionate, 10-methacryloxydecyl-3- 
phosphonopropionate, and 10-methacryloxydecyl 
phosphonoacetate, and a particularly preferable phosphonic 
acid group-containing (meth)acrylate-based monomer is 
6-methacryloxyhexyl-phosphonoacetate or 6-methacryloxy 
hexyl-3-phosphonopropionate. 
0057. A blending ratio of (b) the acidic group-containing 
polymerizable monomer may appropriately vary depending 
on the use purpose of the composition, and is adjusted in the 
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range of 1.0 to 20.0 parts by weight, preferably is adjusted in 
the range of 4.0 to 15.5 parts by weight based on 100 parts by 
weight of (a) the silane coupling agent. 
0.058 (c) The volatile organic solvent in the present inven 
tion is methanol, ethanol, isopropanol, butanol, acetone, ethyl 
acetate, and isopropyl ether, as well as a radical-polymeriZ 
able monomer Such as (meth)acrylic acid ester, (meth)acry 
lamide, vinyl ester and the like. 
0059 Preferable is ethanol, and acetone, and a blending 
ratio of (c) the Volatile organic solvent may appropriately vary 
depending on the use purpose of the composition, and is 
adjusted in the range of 28 to 99 parts by weight, preferably is 
adjusted in the range of 42.25 to 94.8 parts by weight. 
0060. The dental adhesive composition of the present 
invention contains, as an essential component, (a) the silane 
coupling agent, (b) the acidic group-containing polymeriZ 
able monomer, and (c) the Volatile organic solvent, other 
components may be selected and added appropriately thereto, 
and addition components, that is, a radical polymerizable 
monomer, a photopolymerization initiator, a photopolymer 
ization promoter, a thermal polymerization initiator, a poly 
merization catalyst, an inorganic and organic filler, a poly 
merization inhibitor, and a pigment may be appropriately 
incorporated therein, depending on the utility. 
0061 The radical polymerizable monomer can be added 
to the dental adhesive composition of the present invention. 
Examples of the radical polymerizable monomer include 
(meth)acrylates such as (meth)acrylic acid, methyl (meth) 
acrylate, and ethyl(meth)acrylate, and (meth)acrylates hav 
ing an alkyl side chain Substituted with a hydroxy group and 
a halogen, methoxydiethylene glycol (meth)acrylate, meth 
oxypolyethylene glycol (meth)acrylate, ethylene glycol 
di (meth)acrylate, triethylene glycol di(meth)acrylate, tetra 
ethylene glycol di(meth)acrylate, hexamethylene glycol 
di (meth)acrylate, polyethylene glycol di(meth)acrylate, pro 
pylene glycol di(meth)acrylate, polypropylene glycol 
di (meth)acrylate, neopentyl glycol di(meth)acrylate, 2,2'- 
bis(4-(meth)acryloxypropoxyphenylpropane, 2,2'-bis(4- 
(meth)acryloxyethoxyphenylpropane, 2,2'-bis(4-(meth) 
acryloxydiethoxyphenylpropane, bisphenol di(meth)acry 
late, bisphenol A diglycidyl(meth)acrylate, trimethylolpro 
pane tri(meth)acrylate, trimethylolethane tri(meth)acrylate, 
tetramethylolethane tetra(meth)acrylate, epoxy-(meth)acry 
late, urethane (meth)acrylates which are reaction products of 
organic diisocyanates and oxyalkyl (meth)acrylates, poly 
merizable prepolymers which are reaction products of ure 
thane prepolymers (reaction product of organic diisocyanate 
and diol) and (meth)acrylic acid ester of oxyalkanol having at 
least two carbon atoms, and contain at least two polymeriZ 
able ethylenic unsaturated groups, and reaction products of 
dibasic carboxylic acid having an ethylenic unsaturated 
group and a dihydric alcohol (i.e. generally polyester having 
ethylenic unsaturated group). 
0062. These radical polymerizable monomers are used 
alone, or by appropriately combining them and, interalia, a 
combination of bisphenol A diglycidyl(meth)acrylate of a 
polymerizable monomer Such as di(meth)acrylate and the 
like, and triethylene glycol di(meth)acrylate is preferable. 
0063 As the polymerization initiator used in the present 
invention, the known compounds which are generally used in 
dental compositions are used without any limitation. The 
polymerization initiator is generally classified into a thermal 
polymerization initiator and a photopolymerization initiator. 
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0064. As the photopolymerization initiator, a photosensi 
tizer generating a radical by light irradiation can be used. 
Examples of the photosensitizer for ultraviolet ray include 
benzoin compounds such as benzoin, benzoin methyl ether, 
benzoin ethyl ether and the like, benzophenone-based com 
pounds such as acetoin benzophenone, p-chlorobenzophe 
none, p-methoxybenzophenone and the like, and thioxan 
thone compounds Such aS thioxanthone, 
2-chlorothioxanthone, 2-methylthioxanthone, 2-isopropylth 
ioxanthone, 2-methoxythioxanthone, 2-hydroxythioxan 
thone, 2,4-diethylthioxanthone, 2,4-diisopropylthioxanthone 
and the like. In addition, since a photosensitizer which ini 
tiates polymerization with visible light does not need ultra 
violet-ray which is harmful to a human body, it is suitably 
used. Examples thereof include a-diketones such as benzil, 
camphorquinone, a-naphthil, acetonaphthene, p.p'- 
dimethoxybenzil, dichlorobenzylacetil, pentanedione, 1.2- 
phenanthrenequinone, 1,4-phenanthrenequinone, 3,4- 
phenanthrenequinone, 9,10-phenanthrenequinone, 
naphthoduinone and the like. Preferably, camphorquinone is 
used. 

0065. Alternatively, it is also preferable to use a combina 
tion of the photosensitizer with a photopolymerization pro 
moter. Particularly, when tertiary amines are used as the pho 
topolymerization promoter, it is more preferable to use a 
compound in which an aromatic group is directly Substituted 
with a nitrogen atom. As such the photopolymerization pro 
moter, tertiary amines such as N,N-dimethylaniline, N.N- 
diethylaniline, N,N-di-n-butylaniline, N,N-dibenzylaniline, 
N,N-dimethyl-p-toluidine, N,N-dimethyl-m-toluidine, N.N- 
diethyl-p-toluidine, p-bromo-N,N-dimethylaniline, 
m-chloro-N,N-dimethylaniline, p-dimethylaminobenzalde 
hyde, p-dimethylaminoacetophenone, p-dimethylaminoben 
Zoic acid, p-dimethylaminobenzoic acid ethyl ester, p-dim 
ethylaminobenzoic acid amino ester, N,N- 
dimethylanthranilic acid methyl ester, N,N- 
dihydroxyethylaniline, N,N-dihydroxyethyl-p-toluidine, 
p-dimethylaminophenyl alcohol, p-dimethylaminostyrene, 
N,N-dimethyl-3,5-Xylidine, 4-dimethylaminopyridine, N.N- 
dimethyl-a-naphthylamine, N,N-dimethyl-f-naphthylamine, 
tributylamine, tripropylamine, triethylamine, N-methyldi 
ethanolamine, N-ethyldiethanolamine, N,N-dimethylhexy 
lamine, N,N-dimethyldodecylamine, N,N-dimethylsteary 
lamine, N,N-dimethylaminoethyl methacrylate, 
methacrylate, 2,2'-(n-butylimino)diethanol and the like, bar 
bituric acids such as 5-butylbarbituric acid, 1-benzyl-5-phe 
nylbarbituric acid and the like, and metal salts thereof such as 
a sodium salt, and a calcium salt, and tin compounds such as 
dibutyl-tin-diacetate, dibutyl-tin-dimaleate, dioctyl-tin-di 
maleate, dioctyl-tin-dilaurate, dibutyl-tin-dilaurate, dioctyl 
tin-diversatate, dioctyl-tin-SS'-bis-isooctylmercaptoacetate, 
tetramethyl-1,3-diacetoxydistannoxane and the like can be 
used. Of these photopolymerization promoters, at least one 
kind can be selected and used, and two or more kinds may be 
used by mixing them. An addition amount of the initiator and 
the promoter can be appropriately determined. 
0066 Further, in order to improve the photopolymeriza 
tion promoting ability, in addition to tertiary amine, it is 
effective to add oxycarboxylic acids such as citric acid, malic 
acid, tartaric acid, glycolic acid, glucuronic acid, a-oxyisobu 
tyric acid, 2-hydroxypropanoic acid, 3-hydroxypropanoic 
acid, 3-hydroxybutanoic acid, 4-hydroxybutanoic acid, dim 
ethylolpropionic acid and the like. 
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0067. To specifically exemplify the thermal polymeriza 
tion initiator, organic peroxides such as benzoyl peroxide, 
parachlorobenzoyl peroxide, 2,4-dichlorobenzoyl peroxide, 
acetyl peroxide, lauroyl peroxide, tertiary butyl peroxide, 
cumene hydroperoxide, 2,5-dimethylhexane-2,5-dihydrop 
eroxide, methyl ethyl ketone peroxide, tertiary butyl peroxy 
benzoate and the like, and azo compounds such as azobi 
sisobutyronitrile, methyl aZobisisobutyrate, 
aZobiscyanovaleric acid and the like are suitably used. 
0068 Alternatively, by using the organic peroxide and an 
amine compound by combining them, polymerization may be 
performed at a normal temperature. As such the amine com 
pound, secondary or tertiary amines in which an amine group 
is bound to an aryl group are more preferably used from a 
viewpoint of curing promotion. For example, N,N-dimethyl 
p-toluidine, N,N-dimethylaniline, N.N-f3-hydroxyethyl 
aniline, N,N-di(B-hydroxyethyl)-aniline, N,N-di(B-hydroxy 
ethyl)-p-toluidine, N-methyl-aniline, and N-methyl-p- 
toluidine are preferable. 
0069. It is also preferable to combine the combination of 
the organic peroxide and the amine compound, further with 
sulfinic acid salts or borate. Examples of such the sulfinic acid 
salts include sodium benzenesulfinate, lithium benzenesulfi 
nate, Sodium p-toluenesulfinate and the like. Examples of 
borate include a sodium salt, a lithium salt, a potassium salt, 
a magnesium salt, a tetrabutylammonium salt, and a tetram 
ethylammonium salt of trialkylphenylboron, trialkyl(p-fluo 
rophenyl)boron (alkyl group is n-butyl group, n-octyl group, 
n-dodecyl group etc.). Alternatively, organic boron com 
pounds such as tributylborane, tributylborane partial oxides 
and the like which generate a radical by a reaction with 
oxygen or water may be used as an organic metal-type poly 
merization initiator. 

0070 The known various additives may be blended into 
the dental adhesive composition of the present invention as 
necessary. Examples of such the additives include a polymer 
ization inhibitor, a coloring agent, a discoloration preventing 
agent, a fluorescent agent, a ultraviolet absorbing agent, an 
antibacterial agent and the like. 
0071 Examples of the inorganic and organic fillers 
include organic fillers obtained by grinding an organic poly 
mer powder of polymethyl methacrylate, polyethyl meth 
acrylate, a copolymer of methyl methacrylate and ethyl meth 
acrylate, polystyrene and the like, or a cured product of a 
thermosetting resin, or a cured product of a thermosetting 
resin containing an inorganic filler, and inorganic fillers (ka 
olin, talc, quartz, silica, colloidal silica, alumina, aluminosili 
cate, silicon nitride, barium sulfate, calcium phosphate, 
barium sulfate, glass powder etc.), and composite fillers of an 
inorganic filler and an organic filler, and they are Suitable for 
the composition to use as a powder/liquid type, a paste or a 
slurry. A surface of them may be covered with a coupling 
agent containing a silanol group (Y-methacryloxypropyltri 
methoxysilane etc.). 
0072 Examples of the polymerization retarder include 
hydroquinone, hydroquinone monomethyl ester, butylated 
hydroxytoluene and the like, and is suitable for stabilizing a 
shelf life of the composition. 

EXAMPLES 

0073. The following Examples and Comparative 
Examples specifically illustrate the present invention. But, 
the present invention is not limited by these Examples. 
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Abbreviations (chemical names) shown in Examples 
1) Silane coupling agent 
0074 3-MPDES: 3-Methacryloxypropylmethyldi 
ethoxysilane 
0075. 3-MPTES: 3-Methacryloxypropyltriethoxysilane 
2) Acidic group-containing polymerizable monomer 
0076 6-MHPA: 6-Methacryloxyhexyl-phosphonoacetate 
0077 6-MHPP: 6-Methacryloxyhexyl-3-phosphonopro 
pionate 
0078 10-MDPP: 10-Methacryloxydecyl-3-phosphono 
propionate 
0079 10-MDPA: 10-Methacryloxydecyl-phosphonoac 
etate 
3) Radical polymerizable monomer 
0080 Bis-GMA: Bisphenol A diglycidyl methacrylate 
0081 3G: Triethylene glycol dimethacrylate 
4) Photopolymerization initiator, photopolymerization pro 
moter 
0082 CO: Camphorquinone 
0083. DMDE: 

5) Filler 
0084 R-972: Fine particle silicic acid manufactured by 
Japan Aerosil Co., Ltd. 
0085 (Materials and Apparatuses Used in Experiments) 
0086 Resin cement: “IMPERVA DUAL manufactured 
by Shofu 
0087 Aluminum oxide plate: about 15x15x2 mm manu 
factured by Japan Fine Ceramics Co., Ltd. 
0088 Zirconium oxide plate: about 15x15x2 mm manu 
factured by Japan Fine Ceramics Co., Ltd. 
I0089 Porcelain disk-like plate: diameter 15.0x5.0 mm 
porcelain for baking dental metal trade name “Vintage 
Hello” (manufactured by Shofu) 
0090 Thermal cycle tester: manufactured by Tokyo 
Giken Inc. 
0091 Instron universal tester manufactured by Instron 

Examples 1 to 20 and Comparative Examples 1 to 5 

Examples of Dental Primers or Dental Adhesives 
0092. As an example of a dental ceramics material con 
sisting of aluminum oxide or a Zirconium oxide, employing 
an aluminum oxide plate (about 15x15x2 mm manufactured 
by Japan Fine Ceramics Co., Ltd.) and a Zirconium oxide 
plate (about 15x15x2 mm manufactured by Japan Fine 
Ceramics Co., Ltd.), a tensile adhesion strength test was 
performed. An adhesive composition was prepared by mixing 
at a weight ratio shown in Tables 1 to 3. 
0093. A flat surface of an aluminum oxide or zirconium 
oxide plate of about 15x15x2 mm was polished with a No. 
240, then, No. 600 silicon carbide paper manufactured by 
Sankyo Rigaku Co., Ltd. under running water to obtain a 
Smooth Surface, the Smooth Surface was subjected to air abla 
tion (50 um alumina beads, 2.5 kgf/cm pressure), and ultra 
Sound-washed and air-dried to obtain an adherend. An adhe 
sive composition was coated on an adhesive Surface of the 
adherend with a mini-brush, this was as it was allowed to 
stand for 30 seconds; and dried with an air Syringe to Such an 
extent that fluidity of the adhesive composition disappeared. 
Separately, an adhesive Surface of a cylindrical stainless bar 
of diameter 5mmxheight 10 mm was subjected to air ablation 
(50 um alumina beads, 5 kgf/cm pressure) and, thereafter, 
the Surface was ultrasound-washed and air-dried to obtain a 
jig for measuring an adhesion strength. Adhesion was per 
formed while “IMPERVA DUAL” which had been uniformly 
kneaded into a paste intervened between an adhesive Surface 
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of the adherend and an adhesive surface of a stainless bar. 
Thereupon, an extra cement was removed with a mini-brush, 
and photopolymerization was performed for 10 seconds 
using “Shofu Grip Light II in a cement margin. All seventest 
pieces were immersed in water at 37°C. and, after immersion 
in water 37° C. for 24 hours, a tensile adhesion strength was 
measured. For measuring an adhesion strength, a tensile 
adhesion strength was measured using a universal tester 
(manufactured by Instron) under the condition of a cross 
head speed of 1 mm/min. All adhesion tests were performed 
at room temperature of 23°C.1° C. 
0094. Herein, a tensile adhesion strength when an adhe 
sive composition was prepared by blending and mixing at a 
weight ratio shown in Tables 1 to 4, and this was brought into 
the sealed State, and was used under storage environment at 
23° C. within 24 hours was adopted as an “initial tensile 
adhesion strength. In addition, a tensile adhesion strength 
when an adhesive composition was prepared by blending and 
mixing at a weight ratio shown in Tables 1 to 4, and this was 
brought into the sealed State, and was used after storage for 2 
months under storage environment at 50° C. was adopted as 
tensile strength “after 50° C. 2 months storage'. 
0.095 As an example of a dental ceramics material con 
taining silicon dioxide as a main component, a porcelain for 
baking a dental metal trade name “Vintage Hello” (manu 
factured by Shofu) was employed, and a disk-like (diameter 
15.0x5.0 mm) fired product was prepared using a vacuum 
electric furnace for firing a porcelain trade name “Twin Mat' 
(manufactured by Shofu), and a tensile adhesion strength test 
was performed. An adhesive composition was prepared by 
mixing at a weight ratio shown in Tables 1 to 3. 
(0096. A flat surface of a disk-like (diameter 15.0x5.0 mm) 
fired product was polished under running water using a No. 
240, then, No. 600 silicon carbide paper manufactured by 
Sankyo Rigaku Co., Ltd. to obtain a smooth surface, and this 
was ultrasound-washed and air-dried to obtain an adherend. 
An adhesive composition was coated on an adhesive surface 
of the adherend with a mini-brush, and this was as it was 
allowed, to stand for 30 seconds, and dried with an air syringe 
to such an extent that fluidity of the adhesive composition 
disappeared. Separately, an adhesive Surface of a cylindrical 
Cobaltan (cobalt chromium alloy: manufactured by Shofu) 
bar of diameter 5 mmxheight 10 mm was subjected to air 
ablation (50 um alumina beads, 5 kgf/cm pressure) and, 
thereafter, was ultrasound-washed and air-dried to obtainajig 
for measuring an adhesion strength. Adhesion was performed 
while “IMPERVA DUAL” which had been uniformly 
kneaded into a paste intervened between an adhesive Surface 
of an adherend and an adhesive surface of a stainless bar. 
Thereupon, an extra cement was removed with a mini-brush, 
and photopolymerization was performed for 10 seconds 
using “Shofu Grip Light II in a cement margin. All seventest 
pieces were immersed in water at 37°C. and, after immersion 
in water at 37°C. for 24 hours, a tensile adhesion strength was 
measured. For measuring an adhesion strength, a tensile 
adhesion strength was measured using a universal tester 
(manufactured by Instron) under the condition of a cross 
head speed of 1 mm/min. All adhesion tests were performed 
at room temperature of 23°C.1° C. 
0097 Herein, a tensile adhesion strength when an adhe 
sive composition was prepared by blending and mixing at a 
weight ratio shown in Tables 1 to 4, and this was brought into 
the sealed State, and was used under storage environment at 
23° C. within 24 hours was adopted as an “initial tensile 
adhesion strength. In addition, a tensile adhesion strength 
when an adhesive composition was prepared by blending and 
mixing at a weight ratio shown in Tables 1 to 4, and this was 
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brought into the sealed State, and was used after storage for 2 
months under storage environment at 50° C. was adopted as 
tensile strength “after 50° C. 2 months storage'. 
0098 Regarding Examples 1 to 5 and Comparative 
Examples 1 to 2, a blending amount of (a) the silane coupling 
agent was set to be 40 parts by weight, and a blending amount 
of (b) the acidic group-containing polymerizable monomer 
varied, in the adhesive compositions and, as apparent in com 
parison between Comparative Example 1 and Examples 1 to 
5, adhesion with a porcelain, or alumina or Zirconia is dra 
matically improved by the effect of blending (b) the acidic 
group-containing polymerizable monomer. However, as 
apparent incomparison between Comparative Example 2 and 
Examples 1 to 5, by increasing a blending amount of (b) the 
acidic group-containing polymerizable monomer based on 
100 parts by weight of (a) the silane coupling agent from 18.6 
parts by weight to 24.8 parts by weight, adhesion with a 
porcelain after storage at 50° C. for 2 months is remarkably 
reduced. 
0099. In addition, as apparent from Examples 6 to 9 and 
Comparative Examples 3 to 4, by increasing a blending 
amount of (b) the acidic group-containing polymerizable 
monomer to 24.8 parts by weight, the effect of remarkably 
reducing adhesion with a porcelain after storage at 50° C. for 
2 months does not depend on a blending amount of (a) the 
silane coupling agent, but is determined by a ratio between 
both of them. 
0100 That is, as apparent from results of Examples 1 to 
11, adhesion with a porcelain, or alumina or Zirconia of the 
adhesive composition in which a blending amount of (b) the 
acidic group-containing polymerizable monomer based on 
100 parts by weight of (a) the silane coupling agent is adjusted 
in the range of 1.6 to 18.6 parts by weight, is dramatically 
improved as compared with adhesion of a composition in 
which no (b) acidic group-containing polymerizable mono 
mer is blended, and storage stability when formulated into a 
one-component composition is also better. 
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0101. In addition, as apparent from Examples 10 to 12, 
also in a composition in which a blending amount of (a) the 
silane coupling agent is further increased, adhesion with a 
porcelain, or alumina or Zirconia of an adhesive composition 
in which a blending amount of (b) the acidic group-contain 
ing polymerizable monomer based on 100 parts by weight of 
(a) the silane coupling agent is adjusted in the range of 1.6 to 
18.6 parts by weight is better, and storage stability when 
formulated into a one-component composition is also better. 
0102. As apparent from Examples 13 to 15, also in a 
composition in which a phosphonic acid group-containing 
(meth)acrylate-based monomer is used as the acidic group 
containing polymerizable monomer, and a blending amount 
of (a) the silane coupling agent is further increased, adhesion 
with a porcelain, or alumina or Zirconia of an adhesive com 
position in which a blending amount of (b) the acidic group 
containing polymerizable monomer based on 100 parts by 
weight of (a) the silane coupling agent is adjusted in the range 
of 1.6 to 18.6 parts by weight is better, and storage stability 
when formulated into a one-component composition is also 
better. 
0103 Examples 16 to 20 are an adhesive composition 
containing a radical polymerizable monomer and a photopo 
lymerization initiator in the composition, and adhesion with a 
porcelain, or alumina or Zirconia of an adhesive composition 
in which a blending amount of (b) the acidic group-contain 
ing polymerizable monomer based on 100 parts by weight of 
(a) the silane coupling agent is adjusted in the range of 1.6 to 
18.6 parts by weight is better, and storage stability when 
formulated into a one-component composition is also better. 

INDUSTRIAL APPLICABILITY 

0104. As described above, according to the present inven 
tion, one-component dental adhesive composition which can 
exhibit excellent adhesion and durability on any material of a 
dental ceramics, and an organic composite containing an 
inorganic compound, and is excellent in can-stability can be 
provided. 

TABLE 1 

Example and Comparative Example 

Comparative Comparative Comparative 
Example 1 Example 1 Example 2 Example 3 Example 4 Example 5 Example 2 Example 3 

Blending (a) Silane 3MPTES 40.0 40.0 40.O 40.0 40.O 40.O 40.O 4.OO 
amount of (a), coupling agent 
(b) and (c) (b) Acidic 6-MHPA O.64 1.64 2.48 4.96 7:44 9.92 O.99 
components group 
part by containing 
weight, and polymerizable 
blending OOle 
component name (c) Volatile Acetone 60.00 29.68 58.36 28.76 52.56 SO.08 95.01 

organic solvent Ethanol 29.68 28.76 SS.04 

Total of (a), (b) and (c) components 1OOO 1OOO 1OO.O 1OOO 1OO.O 1OOO 1OOO 1OO.O 
blending amounts part by weight 
Blending amount of (b) component based O.O 1.6 4.1 6.2 12.4 18.6 24.8 24.8 
on 100 parts by weight of (a) component 
part by weight 
Tensile Porcelain Initial 9.5 15.8 29.5 21.9 3O.O 24.2 2SO 22.1 
adhesion After storage at 9.3 14.5 22.4 2O.O 26.9 17.1 9.3 8.5 
strength 50° C. for 2 months 
MPa) Alumina. After storage at 102 16.4 19.0 17.9 17.1 20.3 17.3 18.7 

50° C. for 2 months 
Zirconia. After storage at 7.6 18.9 14.6 16.4 13.2 15.8 14.8 15.9 

50° C. for 2 months 
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TABLE 2 

Example and Comparative Example 

Comparative Example Example Example 
Example 6 Example 7 Example 4 Example 8 Example 9 10 11 12 

Blending amount of (a) Silane 3MPTES 4.OO 4.OO 2O.OO 2O.OO 2O.OO SO.OO SO.OO 6O.OO 
(a), (b) and (c) coupling 
components part by agent 
weight, and (b) Acidic 6-MHPA O.25 O.O6 4.96 1.24 O.32 6.2O 2.05 3.72 
blending component group 
l8le containing 

polymerizable 
OOle 

(c) Volatile Acetone 47.9S 95.94 37.52 78.76 21.90 
organic Ethanol 47.8O 37.52 79.68 21.90 46.8O 36.28 
solvent 

Total of (a), (b) and (c) components 1OOO 1OO.O 1OO.O 1OO.O 1OOO 1OO.O 1OOO 1OOO 
blending amounts part by weight 
Blending amount of (b) component based on 6.2 1.6 24.8 6.2 1.6 12.4 4.1 6.2 
100 parts by weight of (a) component part 
by weight 
Tensile Porcelain Initial 17.1 13.8 28.4 21.4 15.7 19.6 24.2 25.8 
adhesion After storage at 50° C. 12.1 13.1 9.5 15.7 15.5 16.5 25.6 25.6 
strength for 2 months 
MPa) Alumina. After storage at 50° C. 17.7 16.6 16.7 17.9 16.5 18.7 16.5 21.6 

for 2 months 
Zirconia. After storage at 50° C. 19.4 14.3 15.2 13.9 21.0 14.4 15.6 18.4 

for 2 months 

TABLE 3 

Example and Comparative 
Example 

Example Example Example 
13 14 15 

Blending amount of (a) Silane 3MPTES 40.OO 40.00 40.OO 
(a), (b) and (c) coupling 
components part by agent 
weight, and blending (b) Acidic 6-MHPP 3.72 
component name group- 1O-MDPP 3.72 

containing 1O-MIDPA 3.72 
polymerizable 
OOle 

(c) Volatile Acetone 8.48 56.28 18.76 
organic Ethanol 47.8O 37.52 
solvent 

Total of (a), (b) and (c) components 1OOO 1OO.O 1OOO 
blending amounts part by weight 
Blending amount of (b) component based on 9.3 9.3 9.3 
100 parts by weight of (a) component part 
by weight 
Tensile Porcelain Initial 19.9 20.6 21.0 
adhesion After storage at 50° C. 16.9 17.2 15.6 
strength for 2 months 
MPa) Alumina After storage at 50° C. 19.4 18.0 19.3 

for 2 months 
Zirconia After storage at 50° C. 12.5 12.8 14.5 

for 2 months 

TABLE 4 

Example and Comparative Example 

Example Example Example Example Example Comparative 
16 17 18 19 2O Example 5 

Blending amount of (a) Silane coupling 3MPTES 33.17 28.6 9.6 2O.O 1S.O 4.OO 
(a), (b) and (c) agent 
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Example and Comparative Example 

Example Example 
16 17 

components part by (b) Acidic group- 6-MHPA 2.06 2.1 
weight, and containing 
blending component polymerizable 
l8le OOle 

(c) Volatile Ethanol 47.69 17.3 
organic solvent 

Radical polymerizable monomer part by Bis-GMA 11.61 32.O 
weight UDMA 

3G 4.98 14.5 
Photopolymerization initiator part by CQ O.25 O.25 
weight 
Photopolymerization promoter part by DMBE O.25 O.25 
weight 
Filler part by weight R-972 O.OO S.O 

Total of component blending amounts part by 1OOOO 1OO.O 
weight 
Blending amount of (b) component based on 100 6.2 7.3 
parts by weight of (a) component part by weight 
Tensile Porcelain Initial 15.7 17.8 
adhesion After storage at 50° C. for 2 13.5 18.5 
strength months 
MPa) Alumina Initial 12.0 19.8 

After storage at 50° C. for 2 13.8 19.5 
months 

Zirconia Initial 14.4 17.1 
After storage at 50° C. for 2 13.7 17.7 
months 

1. A one-component dental primer comprising (a) a silane 
coupling agent, (b) an acidic group-containing polymerizable 
monomer, and (c) a volatile organic solvent, 

wherein the primer comprises 1 to 60 parts by weight of (a) 
the silane coupling agent, 1.0 to 20.0 parts by weight 
based on 100 parts by weight of the (a) component of (b) 
the acidic group-containing polymerizable monomer, 
and 28 to 99 parts by weight of (c) the volatile organic 
solvent. 

2. The one-component dental primer comprising (a) silane 
coupling agent, (b) an acidic group-containing polymerizable 
monomer, and (c) a volatile organic solvent according to 
claim 1, wherein (b) the acidic group-containing polymeriZ 
able monomer is a phosphonic acid group-containing (meth) 
acrylate-based monomer, and the phosphonic acid group 
containing (meth)acrylate-based monomer is represented by 
the following general formula 1: 

Chemical Formula 1 

(1) 
R O 

CH=C-COO-R-OOC-R-P-OH 

OH 

(wherein R. denotes a hydrogen atom or a methyl group, R 
denotes an alkylene group of a carbonatom number of 1 to 20 
optionally having a Substituent, and R. denotes an alkylene 
group of a carbon atom number of 1 to 15 optionally having 
a Substituent). 

Example Example Example Comparative 
18 19 2O Example 5 

O6 1.8 O.S O.O3 

11.3 95.97 

O 
SO.O 45.5 51.3 
2O.O 29.2 29.2 O 
OSO O.25 OSO O 

OSO O.25 OSO O 

7.5 3.0 3.0 O 

1OOO 1OO.O 1OOO 1OOO 

6.3 9.0 3.3 0.75 

16.5 15.6 18.1 9.3 
16.6 14.5 17.9 9.7 

21.0 2O.S 21.1 8.4 
19.9 22.1 21.4 7.9 

17.5 17.3 18.7 7.8 
16.9 17.6 17.2 7.5 

3. A one-component dental adhesive comprising radical 
polymerizable monomer, (a) a silane coupling agent, (b) an 
acidic group-containing polymerizable monomer, and a pho 
topolymerization initiator, 

wherein (b) the acidic group-containing polymerizable 
monomer is 1.0 to 20.0 parts by weight based on 100 
parts by weight of (a) the silane coupling agent. 

4. The one-component dental adhesive comprising a radi 
cal polymerizable monomer, (a) a silane coupling agent, (b) 
an acidic group-containing polymerizable monomer, and a 
photopolymerization initiator according to claim 3, 

wherein (b) the acidic group-containing polymerizable 
monomer is a phosphonic acid group-containing (meth) 
acrylate-based monomer, and the phosphonic acid 
group-containing (meth)acrylate-based monomer is 
represented by the following general formula 1: 

Chemical Formula 2) 

R O 

CH=C-COO-R-OOC-R-P-OH 

OH 

(wherein R. denotes a hydrogen atom or a methyl group, R 
denotes an alkylene group of a carbon atom number of 0.1 to 
20 optionally having a Substituent, and R. denotes an alkylene 
group of a carbon atom number of 1 to 15 optionally having 
a Substituent). 


