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65 chelate forming coupling agent provides, according to Antonucci, a distinct albeit modest adhesion
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conposition is prepared in the formof a two-paste system of which one is
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.The invention also relates to the use of said adhesion promoting agents (“liner composmons ‘) for
apphcatlon as an adhesive to improve the adhesion between dentin and dental fillings.
60 The invention further relates to a process for preparing an adhesive composition to improve the
adhesion between dentin and dental fillings on the basis of {(meth)acrylate monomers, whereby, calculated
on the total weight of the composition, 1 to 50% by weight of an aliphatic aldehyde containing 1 to 20
carbon atoms is mixed with an olefinically unsaturated monomer which contains at least an active
- hydrogen atom in the form of an OH-, NH,- or CH-group and up to 100% by weight of optionally water and/
65 or a toxicologically acceptable organic solvent whereby the portion of the olefinically unsaturated
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intfis field. 50 The preseoo-omventl on relates to an adhe V¢ T\ )\F
conposition to_i nprove the adhesi on between dentin and dent al f|| | ‘ngs on
t he basis of (ﬁét h)%ﬁ?r?%te nononer s, containing, calculated on the total
wei ght of the conposition, 1 to 50% by wei ght of an aliphatic al dehyde,
cont#ning 1 to 20carbon atons and 5 to 80% by wei ght of an ol Bt ni cally
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f f an O ~RH to H0Q e o i
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wher eby, cal cul ated on t e t 5t al \wei @1{ the conposition, 1 to 50% by
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with an ol efini ﬁ?l I A #Ij_ ghurated nmonomer which contains at |east an active
hydrogen atomin'the formof an O+, [err]- or CHgroup and up to 100% by
wei ght of optionally water and/ 65 or a toxicologically accep&gbl e organl C

sol vgnt wher eby thecrpprtl on of the ol efi n| cally unsaturated ('_- CH
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3 0 141 324 nononere is 5 to 80% by weight of the total conposition.
The conpositions acgarding to the inyention give rise to bonding strengths
bet weén dentin and conventional acrylate conpositions known in dentistry of
about 1.8 kg/[ers] neasur.ed as tensile strength after curing at room
tenperature (23 [err]) and follow ng storagezog water for 24 hours at 37
[err]. Y In conparison, treatnment with the conpositions disclosed in
EP- A- 0, 058, 483 (cdrhrer BIStMA: avail abl e under the trade nane
[err] Scotch-bond) provides a tegsile strength of cgnly about 0.3 kg/[err].
Al dehydes which may be used. gé’[:he, agent,.accor di @gg o the invention are | ow
mol ecul ar wei ght organi ¢ congounds ATRMPOHTOY, Wi t;h-12to 20, preferably 1 to
10 carbon atons, in particul ar’Tag Sl atQ¥e) carrying or being able
to rel ease at | east one al dehyde group L, tfTat it is available at the
conditions 10 wundgr which the agent is used. The al dehyde group may be
situated onocan al id.éhat EEO-MY aromatic or a het erocyclic nol ecul e noi ety,
and anong the investigated al déthydes may focHgxanpl e be -nent igaed. acetic
al dehyde, vanilline, sali c;daizeéa dehyde, o- fgal i ¢ al deh e\
and furfural. Aliphatic nono- @?%-@%}a'-&?%qﬁ ar e prefer/id
the inventi;pn. O her exanpl es of al"d@hydes be e
invention are forngl debgglewsand conpounds 15 which are
f ormal dehyde (in particular in.gqueous sol ution), prgpi{eH
but yr al dehyde, gl utaral dehyde, +g¥ yoxal and benzal dehyd®
esseptial ggnpound of the zpHsitions according to YHEY
ol efinically unsaturated mononee<P-fili,cPH OTCH, rCi-OFGRASt 8
hydrogen atom By ' activg_%r ogen"” 1s meant an OH, NH2-, '
as in al cohols, ph%’nol JEST oxylic acids, sulphonic acids, am nes, 20
ur et hanes, J4reas, mal oni ¢ aci d? erivatives and 1, 3-di keto cong% nds.
Mononers containing an ali p¢w2;=|cc OH-group, an aliphatic or arbfdtic am no
group, a urethane or urea groupo-glc pbﬁfﬂj‘.l‘&%-eﬁ -«t’uggcﬁ,p-ot-he i nvention.
Mor eover, preferred nononers are estérs df ac yliTt or iethacrylic acid.
Optional Iy t he nonmyer suysont ai ni ng active hydrogen nmay be used as m xtures
with monond?s which have no active hydrogen at . 25 Exanpl es of
suitabl e nonomers with or without active hydrogemn i nclude the follow ng:
[ERR] 65 4 0 141 324 6) SH°®I s- MA: [ ER§H37) S=CHgGD MA: [ERR] 8)

. C ’

DEG- MA: O-O-Cﬂz-CHz-CH—O-CO
35 ) ]
1) UEMA:l
) CH, ' cH,y
I CH,=C C=CH 2
AN 2 '
C0~-0-CH 2-CH 2-0-CO-—NH-R-NH-CO-O-CH2-CHZ-O-C0
45
(R = trimethyl-hexamethylene)
12) UPMA:
50
CH
. &2
= CH =
caz' (|: ?H3 T 3 ' 2
55 CO-O-CHZ-CK-O—CO-NH-R—NH-CO-O—C —CHz-O—CO

(R = trimethyl-hexamethylene)

6o  and the corresponding acrylates. Further examples include hydroxyethyl(meth)acrylate, pentaerythritol di-
and tri<{(meth)acrylate, glycerol diimeth)acrylate, methylvinylalcohol, vinylbenzylalcohol, allyl alcohol,
crotylalcohol, cinnamylaicohol, hydroxypropyl(meth)acrylate and {meth)acrylamide.

Of course other conventional olefinic monomers may be used together with the essential components
" of the compositions according to the invention.
65 Examples of compounds which contain an. aldehyde function, olefinic unsaturation and active
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[ ERR] 9) TEG DVA [ERR] 30 ' iO) ‘ 'BUMA: [ERR] 11) UEMA: [ERR] 45 (R =
tri met hyl - hexanet hyl gne) 12) UPMA: 50 [ERR] (R = trinethyl-hexanmet hyl ene)
60 and the correspondi ng acryl ates. Ifurt her exarrpl es include
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to the i whedliwodubl&bonds are prosértteaiond eﬁ'@iﬁ&ﬁbmﬂ sldhath contain an al dehyde
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reaction filo¥ A ‘QE ,g'g An
i nspeet i %ﬂ'@g ldabae‘(:@m 1282) rémllé’&’ Mol |ﬁéﬁm&ﬁ&r\%§es L Qo i?@r\ !Sla form
part of e&ﬁhné@ﬁranmN en-apaaars:lsaﬁb lcémjasunds drs queﬁmemesignatadWemeeculaest he
nmononer i s Aneengehe MOMMIUnmonms.ﬁ‘lomlem § 6.0, 8 Apd &0 bevecho captent é@'é?\t
t he monoffroges, w'gﬁﬁ rget‘ fpontain @-for Nhorgups,iand ﬁi IHEeLBRLBL L Ahs
aval -abl CALIRS ‘%h A et oo MAIR (1 ryldte) @nd TEG—-DMA

yI rTET(t?léiﬁfl %iﬁal tﬁacfyﬁid) Bloh& wWheh d M {hb si:h@mgﬁﬁead R diadEin tRCWorking
r eS| n". lekavlearas arm:sturmdetha mfst’]brajerréd kluemq,e d:erqnna}ictaldah\siecwmlda lowBiloBdi@®\V/A,

cal | ed " Buspgtes KQ‘!S'PQF—" of maﬁ@nﬁr@ﬁéwmm ,rysngqylelv)l Pn m\f@woh@ f\r' e S the
e gor SRl AR V%_ ds
3)-12) ang§, £ AP-ie] T 5 °ﬁg.u 3 13%elow

ur ethane grméermNHn aaxmrﬂsemﬁai peamw &Iﬁﬁnefﬁﬁﬁebbmﬂmurgm&tced

ur et hane-soroe yfltmmm utdngheatg@mesom;tthammwrmfgldmngm@fnmnomer zbg 6,
7, 8,9 &ﬁepi\@e "hﬁ'?'ef tog'saﬂvaeqepweﬁ we Qlyent whigh gasily pivec

1t ht,
monorer s ‘E\E{é‘gm % osm ﬁ% ;’ﬁ%ﬂi’fﬁg%s&%? Wiigm
MDNONET S oYy ahh)/ﬁns Qﬁd?\oiner mﬁ\g%& o Rirdr&ie e invention. This
I S seen fr OTRetdoadihe bgunt a&oﬂmmtﬂesmmmpeammtfmmherceumuh@sysmtmcaascr;bleatbe

nmononer s Andaugchit dapbrisindame oh lc*amtafé@c’@h/hw{"aeen@t' réwe'e Whenghe agent is

di met’ﬁacra FP"&? “'&9?!??5 @'ﬁ tf"?e@‘f@ndelﬂﬁest‘ gw e
ki ng TR R T R e

glutaric s Qpatep e &m(eavameea @bt danirsuprach. A. 35
kg/[err] ,pofsaﬂq)emnon/ﬁalegh)mnsrﬁh a‘slﬁ:ﬂ!oﬁé her hand, nethacryl ate nononers.
35 :

L
1) R-CHO + HN(A)-collagen —»= R-CHOH-N(A)-colldden
“ CHy -nzo
2) R-CHOH-N (A) -collagen + caz=c-coxn ——
%
—~——» R~CH-N(A)-Collagen
45 l CH,
¢
KOC—C--C!-I2

. wherein R designates the above aldehyde -molecule moiety, which may be aliphatic, aromatic or
50 heterocyclic, X designates the rest of a methacrylate monomer containing active hydrogen, and A is
hydrogen or is a bond to a structural moiety in collagen. This proposed mechanism comprises no
formation of a Schiff's base as taught by Antonucci, but depends on the presence of an active hydrogen
atom in a monomer molecule.
The agent according to the invention comprises inexpensive components being easily commerc:ally
66  available, it exhibits moderate to high bondlng strength when applied to the interphase between
collagenous material such as drilled cavities in dentin, and curing compasitions based on olefinically
unsaturated monomers such as dental filling compositions, and it is applicable with great success in an
aqueous environment such as freshly rinsed tooth cavities.
The liner composition of the invention enables filling materials to be far better bonded to dentin so that
s0  formation of gaps and penetration of microorganisms and dyemg materials is avoided, and besides it
minimizes the need for removal of healthy tooth structure in order to make the retentlon-formmg
undercuttings. Furthermore, the liner composition may be used in cavities which only partly are located in
enamel, e.g. for repairing the neck of a tooth. Furthermore, since it is possible to operate also in an aqueous
environment, there is an advantage over the conventional use of reactive monomers for this purpose,
65  containing highly water sensitive components, such as carboxylic acid chlorides and isocyanate groups (cf.
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contai ning active hydrogen such as 2-hydroxyethyl nethacryl ate,

3- hydr oxypropyl net hacryl ate, 20 met hacryl am de, Bl S-GVA and UEMA provi de

hi gh to.roderate bondi ng strengths with average values of 1.9, 1.3,0.8,0.9,
and 1.2 kg/[err] respectively, together with glutaric al dehyde, cf.

Exanples 11 to 13 bel ow. The corrpositiorﬂ tMMt@24ng to the invention _
prefera‘ﬁfy are |&mussnan erature Si nce some of the

af or ement i oned chtB&fe%% ,@,&%"a‘? ‘a dﬂ‘rf%ﬁ.{? gfl Sé“gﬁ’ﬁs o Mqthastvioy!
nononer may be diThe Gher Edin ,doemw&f%.@ea o%a § deor hydroxyl
or gani ¢ sol vengrouh cankeird@gsachyiatecradrpates i e.Shyeru acrylit@%h@(?d?uo@é' al@dh articularly
Pref erabl y, °t hthee® E%Mﬂfemﬂ&@@eh\dﬁﬁ ftneldfeﬂvee, Bowtaiziebyde/praptunbidénydd, bitgral Bynd

[ t tiongd fi
wei ght, parti c8f' ’,‘L :{: };“‘:Ie‘%@ rﬁ{r;\&éﬁsgt griiopqd hap seaa) ﬂé‘lﬁl a@clémhl Sgtabb 80% b
oei N, bar 1 Culrege T ol oot tt‘ T eE %:a:,f:ﬂt'étﬁy::;tz
nononmer cont ai mmmaﬁrimal&sl’hﬁ I’d&%ﬁator , &l Q bdllloﬁsgeﬂ f?a lied liner
i nvention i¥ dmnemmt aric igwnetiiaelyecugsbiinkigg witls the apglies ﬂllmdaﬁdwpbsltuoﬁ%mawé:ﬂhceby as to
conprising a Qfﬁs'E’bPRt‘a?%sth%t&'i"PQ/@Weﬂmgmd thendéntig swtﬁlceo'eﬁtqﬂ witthe finer

the agent is 3'6° postl Ni B S Qus rrate al_the al de esunmb|
(thi3ie St

reacts W th seqan! efusameg%@usiﬁst ke “r Al G reﬁ“zc

may be repr'ésembmdnd)yndtd”f&t Henti s rfacd v indfg QRd poli mnmm polishing was

cont ai ni ng actPGV@' tlvowa m hmer ue 1compteedhdaurfbdeef edsowewamtratda&diharchetanng

reacti on produ

be u e a ue hy loa.prWai' @hor W'tﬂf-’rwf"%" Rhasphpric %@&bﬁw iThhadtiiedive may
agueous envi r ogj %e ‘b f Fleig‘% n tr[\%% n m su r, ;ger‘HEMA) 112:
meckani sm iz awgéthdrlaAd\may, Beside '3 ad Aﬂﬁb@ﬁ ﬂmg ﬁ\( ér gé?m of

mol ecul e noi et such mixturds ista cdﬁdtﬁihbﬂiﬂ&blh@exa&fpﬁmb groGrid cﬁﬂn rbded fr about 1
desi gnat es t hemt"efgtw"oﬁhealmﬁmomaeq' anedMMmownmrtfonhe dact i ve h dr ogen,

and Ais hydrocgaeﬁ o g&“"%’l“f“ﬂﬁbﬁéﬁr‘ ' d ! ?f °"’n";’:§
pr oposed meghaighs ?tﬁ.b% bt geri tﬁ 5%'%?«1 (1580) 8
Ant onucci, but ofit e&£ eamna@retp-am eﬁﬁﬁél me YeAFrig oM @t@mw Was'?\applled to |
nononer rrol ecuhe den‘f‘hebeagemte @ald ovad i fitigd twizh ichrepdsiwy esainj ag. ‘(ongisei Gap<-Rynge”® from 3M

i nexpensive ¢ cﬁ?pwn@n{\ @Ub@t’fﬂ'gwé)éw# ed inthetratd ai Ft d5®s seattpggs tee teflon "@J@’rﬁ"ﬂ pregsed

h §t§ﬂq 10
moder at e t Qo hl é d:g#g ﬁl erl gof %4%@:& e sa wfﬁf‘o? r‘?\tt%:mted in an s:?:r:r‘
col | agenous ng .e?. umnash atﬁ SheCaneiid Lisagth ivad Chlkuidted #3/the ttibd SMplied at rupture
conposi tions hinsdd wrtmo gefidnal 4rad mhutbsasaurpeta hmomemsf &UIE Bet @8 tedirial @hditions as

filling corrposnc!macadswplourvdthetexanmleappbsmtﬂns o Sttbst ganendes verecedigisnedn an aqueous
envi r onment,, sugh e i @eé‘et"B CAMPQSioR T’%‘?‘chbmé(fp & __..sfhﬁt ingfrpctisns
the | nvent on EARELY t‘EtLt Mﬁ?em Rl Blb o SIS ot A4RRL Bertin
so that 60 fOfdﬁﬁS ang& bl?ﬁ Ryt pire didiiliell AREOR p'ﬁ FaunBd with
materials is amm\ desuorganmmsttmaa§oﬂdbmlnrsoed.t iffaedtichditollagen.
heal t hy tooth st Fttrdteunevasfpgml d@ttret?ongrmweh HJ*i’Qdoereremen "Bﬁw i 'T 'Ei?ctyr:::
under cut ti fgs. '"‘F} Of9RRIC P§iy{EHsu FE 8 ISSROCS te
B0 b
i oot b LR M e L e o
t oot h. Furt herdidahgie. S! nce It i's posSi to operate a S0, |
envi ronnment , t hehgas, furthermacdkyesh agablished that hmnadﬁmbmhdl th-isg e @ith the
monorer s f &% tRﬁ"!?" ﬁbmww Qféﬂ?t"aﬁef'ﬁ%ghﬂm ;Waleét""’e'tevh%ﬁ% t;aermetﬁtgswp
such as car bOX’% a%‘\ whae?nqc 'Eg %?rgg) é ill al the ent nsq ;cg A‘?z?ér
E. Asnussen a ctio rmLu sén%a 124 Sdofiorl (oddeilok deptin
by Means of us dQ hﬁbé wss.dea@e&h ny aw ysﬂedpsmy&nﬁiferm ofS&‘rBdﬂﬁhm ibns)

Dent. Res. % 19reetye @rieth)dchdstd HB)amers.
As to possible deleterious effects of the aldehydes on the teeth, e.g. by penetrating through the dentin

canals to the pulpa, it should be noted that no irritating or toxic effects have occured. It was found that §
minutes’ application of a 4% formaldehyde solution can be tolerated by the pulpa. It should, furthermore,
be noted that glutaraldehyde is used for endodontic purposes, i.e. for treatment of pulpa canals and root

5%  treatment. Diffusion through dentin canals in hard dentin amounts to 200 um only and thus the pulpa of the
tooth is only slightly exposed to the aldehyde, and the risk of chemically irritating the gingiva is negligible,
too.

Example 1 :

60 The procedure as set forth above in the general part of the specification was followed using an
agqueous formaldehyde solution in the tests A—E and HEMA, which were applied as a mixture in aqueous
solution. The results are indicated in the following Table | which shows that without formaldehyde (test A),
without HEMA (test B} or without any (test C} only a poor bond strength resulted. However, application of
formaldehyde and subsequent application of HEMA provided good bonding. The bonding strength was

65 petter used using P—10 enamel binder {Test E compared to D) as an intermediate layer. Application of
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The |iner conposition of the |nvent|on has been speC|aIIy exam ned using a
combi nati on of a hydroxyl group containing acrylate nmonomer, i.e. hydroxy
et hyl. net hacryl ate,* and various al dehydes, particularly 5 the series of

| ower -al i phatic aldehydes fornaldahydﬁ 32¢etaldehyde pr opi onal dehyde,

butyraldeh and ra anmon mhlc t he I nd@gntlog%gﬁ_ T.eeen
found pegil *ﬁh‘“&m Frn i el S

liner coig inQ@A retﬁgﬂﬁweh fhwith389% WERtS tedt 00K $1NJvé ebdngd 6T @bl uoacns
are appl smgmmabmagadsapdtrmmgﬂtﬁww\ hamedr EDNAGIEEts D—~Kbget her with t he usual
approptiate catalysts, initiators and accel erators, said conpositions wl
react. wwth the freshly applied liner 10 conposition, and immediately a
crosslinking with the applied filling conmposition will take place so as to
forma strong adhesi on between the filling conposition and the dentin
surface treated with the |iner conposition. The above bonding (tensile
strength) was exam ned by usual neasuring procedures. EXtracted human teeth
wer e used whi ch had been stored in a wet state. The teet’hh were enbedded in
epoxy resin by 15 noul ding and a flat dentin surface was produced by wet

gri ndissig and pol i shing. The final polishing was performed w th carborundum
paper No. 1000. Then the surface, if desired, was treated with a chelating
agent such as EDTA (0.5 nolar solution, pH = 7.4) or with 35% phosphoric
acid [err]. The adhesive nay e.g. be a 5% aqueous formnal dehyde sol ution
conmbiped with [err]-hydroxyethyl nmethacrylate (HEMA). The al dehyde sol ution
and- HEMA. may be applied separately on the dentin surface or, preferably,

m x&d 20 together and may, besides, be conprised in an aqueous solution in
various portions. The fornulation of such nmixtures is indicated in the
fol I oy ng exanpl es. The ground dentin surfaces were treated for about 1
mnute with the liner conposition and dried with blown air for 5 seconds.

To produce a test sanple for neasuring the tensile strength, a cylindrical
cl.eaved teflon nmold was clanped on the treated dentin surface as descri bed
above _(cf. 0. Zidan, E. Asnussen-and K D. Jorgensen 25 "Correl ation

bet ween Tensile and Bond Strength of Conposite Resins", Scand. J. Dent. Res
(1980) 88: 348-351). In nost of the tests a thin layer of P-10 enanel
adhesi ve (from 3M Conpany) was applied to the dentin, before the nold was
filled wth conposite resin, e.g. "Concise Cap- C—Rynge"[err] from 3M
Conpaffy. A round drill no. 016 clanped in the hole of a stapg :ﬁii“g;qunted
on the teflon nold and pressed into the still curing conp 0 LA
arrangenment was allowed to stand for 10 m nutes at room @&
[err]). After a period of 24 hours, the sanple with drilf
"I nst ®n" tensile apparatus, and the value of the tensi
calculated as the stress applied at rupture divided by'i.
of tthe test sanple at the fracture. For each set of test\
i nditéted below in the exanples measurements on 5 test sag
perfordred. In the conparison test using the |iner conposi t=gE s
[err] Scot chbond (from 3M Conpany), the instructions 35 of t aftuf act ur er
have been exactly followed. The above testing procedure was perfornmed both
with pretreatnent of the newy polished dentin surfaces by neans of EDTA
and byerinsing only with pure distilled water. The purpose of the treatnent
with EDTA is the renoval of certain inorganic constituents of dentin so as
to | eave a surface rich in col l agen. Further, it was found that treatnent
with [err] to renove the snearing | ayer mhich is a mxture of 40 inorganic
parti eses and organic gel-1like substances fornmed in the drilling procedure
(c.f. E. Asnussen's text book "Plastic filling conpositions”), resulted in
a | ow bondi ng strength. The expl anati on hereof may be protonization of the
am no or am do groups of collagen so that these are rendered | ess reactive
towards the al dehyde. It has, furthernore, been established that a
considerably better bonding strength is obtained with the
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¥ primer (liner) conposition of the invention than by the prior

techini que using as a |iner i socyanate group containing acrylate nononers.
Thik rs:probably dué to the sensitivity of the latter to an aqueous
‘ronment. Even-when carefully drieg ﬁﬂr?z\aater will still remain in the
L i sHs;u_rface. Anot her possi bl e expl anation of the function of the |iner

of fthe Thvention is that the reaction products of dentin collagen and

al dehydes possibly act as a polynerization catalyst (especially in the form
of gcarboniumions) 50 for the (meth)acrylate nononers. As to possible

deliet eri ous effects of the al dehydes on the teeth, e.g. by penetratingg

t hfough the dentin canals to the pulpa, it should be noted that no S
irfitating or toxic effects have occured. It was found that 5 minutes'¥

appl.ication of a Tor nal dgnydfE sof ut rjon_q¢an pe tpl erjat ed pullpg. It
shoul d, furthernor be {not ¢d t hat igl utfar alfdehyde s used
purposes, i.e. for&reatimeny of | puljpa danalis ahd rpot [55 t
Di ffusion through gemen gapal sfih hard gerft,j.n ajropugt § Lo
and thus the pul pa=pf8 ghe~t R h| s Rl Y sl ifght | ¥ exPosed t
and the risk of chgmecgllly i &ti_ngthegiicng\ﬂa @ negl i
Exanple 1 60 _ g,?roce(ﬂure as get {fortfh above|in jt he
t he specification: ql | oyved bisinig arn aqyeoug fof maljdehy
the tests A-E and whidh were nJI’)I"Pd as b mikturle id

—

g*'CGhébntra'Elloqgig ul;'pgr 1{9@: ul 3

solution. The resu arfe i fdi chted i n |t he|f ol f owi ng Tabl 4
that without fornak %yde (fest Q] Wi tihout mHEwﬁé(tgst §) 14
(test C onl y & pog ord'::sn reenfe qsul%eq . Hqiwpver:, appliice
f or mal dehyde ahd s&bseqdeat |appliccaf sor] of [HEMApr bei ded g he
bondi ng strengsh wik 65 lbetder Used usijng B- 10} enajrel bi ng
conpared to D) as ahd ntlerngdi afe |jpyer]. Agpli¢atipn 7
f or mal dehyde &hd HEM& i} t he safre shpl ut]i onlal s repul tied i
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0 141 324 [ERR] 0 141 324 Exarrpl e 2 The procedure of the |ntroductory
part of the specification was foll ovved cylindrical cavities being produced
having a depth of about 1.5 mm and a Wi aneter of about 2.3-6.0 mm The

dentin adhesive (35% HEMA. pl us 5% gl ut aral dehyde i n agueous sql ution) was

appl.i eq_)o«th a brush on the edges Qntl41lh3240ttom5 “surface. After 60
seconds the cavity was bl own dry, an rylate filling conposition

(Si I ux[ err] trelgéBeciVh Gmmwhum pdrt bt tﬁ&r‘ de%%&n&h@ascﬁl(dﬁeﬁ wt.ﬁd?,caﬁ%ewe

pol yrrerl ;pedduau hiNing BXiPth oPdbol 153 Hkn Bhd Hdiariétérif Abo@H23—6.0em Thb Hentig adhesHRIS5% i ON
"Sil ux MR pjug Sﬁmaldmwd’iea busrselntian) waaap dmdmtbaBIU&GWeengeb a‘ﬁE(EBImeamd

cont af® ns sct@"? °"8%t"a ‘?"I"Y was b'°‘|" dma‘!!‘ ﬁﬂ'@l ° qsﬁt'P'a@F' |f(9ﬁ‘ W
i ght t higan sn "3‘ f°'§o ‘ET
| NSt ruct eagssil It%ﬂg Bylirka | \Mfml thﬂlgh in

filling) to e maﬁﬁfhmreﬂ ingtm ﬂ(ae—ao saeor@s obirr atl&\mbbﬁﬁiemrbn\m&dwth amefmmg)
filliWg \A&S $idenprotimg of\5—10 aninyitasfin weter, mFaSS“ hm awa'bheédlwgmaunmt pelj b,-ng no

el @é&%‘ﬁ"ﬁ"%ﬁ l‘L e

way, al filliué rrﬁtaaaNVBﬂhe g,e.m gaps. s rreans He treat nent Wt
the |t%ner..c ret reguits lslndsw tnatme tphegiopely §nm§tabln ahd mmhrunnéswaﬁle tn!mséoplid gapg
mat eri al fqred \esmkaﬂ%‘msub 'OIIYB"'I'B"“B" The above resul ts showt

l

pr evi OUS| nﬁsi“:ggsl %'pﬁéw Q%E%w ol tgﬁ lq by
shri nkagene réthin yr.lﬁ .ﬁéiv.m &G HbHeE TG fhah EREED with WET €
per { gromedn &ﬁ.«e@&%&lhﬂdnl oyH wéhya B varidlig &dwatraroys PR surfatle wahmoumed in a
speci f i cafioomoldSithe mmddrhm'dhlvas filfpdwiith ihedardetype of caropositaresin asdndicated elsave.dhey t h

an aqueoﬁ‘%ﬂ‘%‘bﬁwmﬂﬁgwq’%ﬂﬂ Ve messpdafiere weifenge e of2to7 houminwateiity by
ri nsing overed with 20 an
aqueoss sol ut Pgl%&o%h%\ﬁ"esﬂag%ﬁutgaﬁg?%e%ﬁase‘mltlg&\r/bﬁl ous concentrations. The

surface was nounted in a teflon nold with a cylinder, which was filled with
the sane type of conposite resin as indicated above. The tensile strength
of the filling to the dentin was nmeasured after a residence tine of 24-72

hourssi N water at [err]. The values of the tensile strengths are indicated
in table 11 bel ow. 25 30 35 40 50 60 65 10 :

- 35
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Table II
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' 0 141 324 Exanpl es 3-7 The
re‘of Exanples 1 and 2 was fol] owed, but using acetal dehyde,
but’yr al dehyde, heptanal and o- pht hal i ¢ aci d al dehydes,
in_concentrations of 5% %ESEIth Resul ts were obtai ned
to those of Exanpl es 1 and -2: 5

ensi |l e No.

he liner with
strength kg/[err] 3

1.0 10 4 pr opi onal dehyde
1.0 15

- 0.1 7

o-phthalic acid
The procedure of Exanple 2 was
replaci ng HEMA by nethhacryl ami de. As the al dehyde conponent

ically in treatment of a 25 pure dentin &urface,

with EDTA (0.5 M

whi ch was subj ected to the usual
7. 5) followed by ring

pr epar ihg

5 applied as descri bed in Exanp , :
DS EEINdS Was" caref ¢l I1'Y Bl Bwd Wth R to

a usual

63 whi ch

filling conposition was used for

MU GR Lhereaflel yas, caraf W ly goyered wi

aMd SR ecred tQ ®r Eatrent Sws e [ ngiet ‘?.CCOF-dI n
C O O'ns"(eo"se‘eo'nde) —ard fi mak y-tfheﬂcappl nq‘
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were superficially dry, and the above P-10 Enanel Bond was applied.
Thereafter. the pretreated surfaces were pressed firmy together. After -
curing the layers could not be drawn apart without breaking, i.e. the 40
adhesion turned out to be stronger than the substrate itself. Exanples 11
to 13 .Exafiple 2 was repeated, withQdi#1ed@%t conpositions. Average tensile

Ex. ° ehyde Met hacryl ate - _ Acet one
strength No. (Vol % (Vol % (Vol %
(kg/[err]) 50 11 glutaric - 3- hydr oxy- 0%
601. 4 al dehyde propyl % acrylate 35% 55
12 glutaric BI S . 9 45% 15%
0. 8 al dehyde 35% 5% 13 £ gl utargc UEMA 45%
15% 1.3 60 2 3 al@ighfde 35% 5% Exanples 14 to 17
Proceding in the same manner |a$ $escy din Exanples 1 to 7 using HEMA and
the al dehydes and 65 concentjrt ,onsy &t ed bel ow gives the fol |l ow ng
results: 13 0 141 324 Average_g%:.g,gz : HEVA
tensil e No. Al dehyde Yok o4 > Vol % st reggt h 5
14 Vanillin 10% | 9Bp_8° 0.45 15  ZSalicyl 10%
60% 0.4 al dehyde 10 B 2 EO-< 15 #&ni s -al dehyde 10%
55% 0.25 17 w Fur f urfaf g8 @ 35% % 0.25 Exanple 18
15 The process wass as dedcpi e glg nplesgl and 2 with test pieces of
pig's bones, 1 x 1 X @3 cmdnf @Thea Bondi ng agent ofg glutaric
al dehyde/ HEMA as st at edein Table Il No. 17. T veragetensile strength
was Wéternined as 1.18 w277 kg/[err]. - Cains 1) Angadhesi ve conposition
to i nprove the adhesi ofebBfireled dention and dewt &t il | tngs on the basis of
(meth) acryl ate nononer®® B&ntli ning, cal cul ated on the:to; al weight of the
conposition, 1 to 50% %y s oo
L O m o~ - N v S 8 &
> Nw 9 =52 BI.n
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wei ght of an aliphatic al dehyde, containing 1 to 20 carbon atons and 5 to
80%by wei ght of an olefinically unsaturated nononer which contains at

Ieas{t an active hydrogen atomin thé formof an OH, [err]- or 25 CH group
and jup to 100% by wei ght_of optionally &aiﬁ] /or a toxicologically

accej tabl e or ganl c solvent. 2. A conposTt according to claim 1,

chara ized in that the al dehyde groupgxdnipfes@lefinically unsat urat ed
grolip and the acThievprobedieogfeExamples @ QsAra asl fallbwed) ebut QST dekthideBydeA propionaldehyde,
conmposi ti on adsbraifiehyge; keptahaliand d-phtbdlia acid eldehvdesdresnectiviiatin tonsentdatiers pfie% ibg weight.
sel ected fromPedfitaiveRs ohiainedigimilel to BRprRt FePmaiesd?rf & abl e to rel ease
for il dehyde, acet al dehyde,,pr opjgnad-dRhyde, butyral - 3&“;& £ and
gl ut ar al dehyde. 4. A conpoxNd i Oraidéigder di ng to claims 1 gy act erized
in that t he mononer is

conp05| tion according to cl&i ns aeetpldelyde characterized in tH& i i t corrprl ses

gl ut ar al deffyde and hydroxye;lhyl n(e‘ongfa Iate 35 6." Pr Qgess for
prepari ng an adhesive conpositi o rove t he adhesion bétween dentin
and dental fillings on the basi s:ue/f-aldenﬁieh) acryl ate mononer s,0 wher eby,

cal cul ated on the total ght of the conposition, 1 to 50% by wei ght of an
al i phatic ¥l dehyde containi Rg 1 heeta®® carbon atons is nixe®dWth 5 to 80%
by wei ght of an ol efinically uns r which contai ns at Ieast an
actj ve hydrogen atomin theyfm oaghwaﬁé& i i to 100%
by gwei ght of optionally water and/or a toxmﬁpieslo | ogically accept abl e
or gani ¢ sofovent . T pragedurexff Exampladyss rapeater, b mendsicing HEMA by metBigbtybamide Agthe ald¢hyde
anYel i phati ¢ &?’H@ﬁ%&g'“térétﬁ‘?%ﬁl”’ﬂﬁusfd A5 aypragedprsie stepgitef hidet 494 'E?"%'D@B’Wbta'“ed
weijght of an olefinically unsaturated nonepgr,ydi ch contains at |east an
actfi ve hydrogen mle@Bbvellinih orpdsiib®hasadttelhare M dow Bdsed Bdug tebted cimitallyUp rbAmd QP4
by [wei ght »f- opteidentialshifacedb.an exposddavotandck which wagsubipkted toaliospdl atebaing trg@ment and
soljvent as an t'?fqr mesedwith EBTA My pH 78 Heliqyed by riesingydthweater fon 60 segrnds ang da\hUOW'ngW'th
dent al filli nqg hereafter, a layer of the lining composition was applied as described mE p% %EL aD h¢ry§
-/ 1. Haft r“!]Jz\rﬁadgenod of 60 second was careful bl%yl&géth airto remove e 1 su 9

Iti6hW. a thin
Dent in un R0 -célRloida6p Snd/ﬂﬂbj th raennhydt a&umrgameamg emtﬂaaharﬁfaeturebem@eﬂor& 0
dag Gesant gevmsetot\dstletylstnaltmlw csmtmmh@, prdvided svadiblihed. NG disadeptagési spéhaas irgetianof pulpa
Al dehyds mt J!"e "Kq\xé@qh 3&% e Afterfepa %P§'"B 3@%@/\/3%"&‘? MEg fyndtp e Sixpd
ungesAttigten® REY 8" 1R P‘b'é'ft%tf?g °§f f 9I0RYF 0R8CkKE S er st of f at om i n

Forim ei ner 3OH , NH2 oder CH G uppe ent haEiampumi bi s zu 100 Gew. - %
gegebenenfal | s \\Bwsgeain adn#lobmrpmesmfmiwgc d with ammréshe igveqytinnias eecifically

L6égungsnittel de?ﬂbed inE '“PE ¥deﬁﬁ§a§ f" ro 4 {pje hide surfaces
gekennzei chne wer o ﬁf’gﬁ, %ﬁ, &g}%@ g, eS.‘gf”'ﬁt’ﬂ e
A erﬁéd@ui tlER sl L7

und der akjj veqd Qnééﬁ I egen.
Zusarmensetzung gemass Anspruch 1, dadurch gekennzei chnet ~xx@ass der'-

FOhH| dehyd, eine Verbindung, die in deFxampips 1713 Forr n@%’dehyd} €D

freMZugeben, AcePamaler?es renceipd. oA HarpromBaRANE| - dehyd=pder: o© it ar aI‘_hyd
i st. 60 4. Zusammenset zung genass Anspruchen 1 bis &[dadw&c‘.-.;\‘__;. ESige

gekennzei cﬁhnet dass das Mononer ein Ester der Acryl- ar Met?
ist. 5. Zusamrensi¢ zungdgwmass AndMethacriyiete 1 bi s Acetdeedur
dass sie G utaralN¥ehydVelie Hydr oxy¥a )1 net hacr yl d¥olgit hal -2
zur Herstel I ung e ner rtcmttel ZU§; sefzung zug % Ver bess gy,
Haftung 65% zwi sc I%?gh @k@%aﬁhmgen auf der Basis von
{Met h) acryl at m)norrerens%bel dem aeahnet auf 14

35%
55 12 glutaric BISGMA 45% 15% 0.8
aldehyde 35%
5%
13 - glutaric UEMA 45% 15% 1.3
' 60 aldehyde 35%
5%

_ Examples 14 to 17
Proceding in the same manner as described in Examples 1 to 7 using HEMA and the aldehydes and
65 concentrations stated below gives the following resuits:
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0 141 324 Average Ex. A HEMA tensile No.

Al dehyde ° Vol % Vol % Strength 14 Vanillin 10%

35% . 0.45 15 Sal i cyl 10% . 60% 0.4 al dehyde 10
15 Ani s al dehyde . 10% 55% 0.25 17 Fur f ur al

10% 35% 0. 25 Exarrpge 1@ éé(f The process was as described in
Exanples 1 and 2 with test piec€s 0 s bones, 1 x 1 X 0.3 cmand with a

bondi ng agent of glutaric al dehyde/ HEMA as st at ed Averdmbl e 11 No. 17. The
average tensile strigagth was deternined as HEMA [ertf 5"‘?‘ 277 kgl/[err].

Clains 1. An adhesiN® conPJ8dves on t3°‘°ﬁprov‘§"fy'he atlff28"on bet ween dentin
andsdental fillings{pn thg.hasis of {gaeth)agsxl ate g@poners, containing,

cal cul ated on the total weight of the conposition, 1 to 50% by weight of an
al i phatic al dehyde, 1®ont a$ali 1 to A% car b&®eat ons %&nd 5 to 80% by wei ght
of an olefinically unsat u?‘%ﬂhé‘g’ mononmer whi ch contains at |east an active

hydsogen atomin the formgef., wg—l— 12 Okgegd CH-Dggoup and up to 100% by

wei ght of optionally water and/or a toxicologically acteptabl e organic
solvent. 2. A conpos?ti onFwfo@or di ng 0% cl ai 8%, chaM8terized in that the
al dehyde group, the oleflnlcally unsaturated group and the active hydrogen

ar &, conpy ﬁgﬁg a'% si AL Hiag) 1501 &1 sha
char a%tﬁagza Y swaE %@E il é:%ta‘i i @5& R6a eﬁh@ :verag% W dRngth
conpowa dub\-hﬁrkbdlasmb @.27pkgraintase f or mal dehyde, acet al dehyde,

prop| onaI dehyde, butyral- 30 dehyde and gl utaral dehyde. 4. A conposition

ace ‘H‘L!fto clains 1 to 3, characterized in that the nononer is an ester

Of “&CT Y1 § Gy Qlinedio BiHoNlidef o Hiirbbe the achedih BARLH QMR BF Ui fhds Bn HeBeiforl {0

4, Ch%aﬁkwhéaﬂkmae E%:&.meﬂwa&e&: fhe Ubeall ﬁij ﬁgrw oamao&uy%%xr @y 669 \By

rret haeveighadfen aigibatic aidebydeRioonining 1ft@20 qartep atoim3gnd b tochdPictsyi weight of gD @iﬂﬂt\lmjw t o]
r’ré’% o)\ggsg%%%?gm%wmm&mn} gg%n;t%ﬁ%g? %\gm aap afam 1n||lt &J"B f%ﬁa\c ﬂ’.ﬂ_

( h it Eé( haracteri Q’%& Lg‘ efittical he

COMPOSbakihad oG Cahey W abbion B oot PRTNG T to 20

car bon as. onmsom@smd(e&omrigho&:aW1 a%dagénzaengmat m‘e menoaaefslsareaad Frym form-

unsat aidaitydd aeampoeend whiclcis ablene slease ermaldebyde, acetaldshiydee pmen@g@wdaﬂﬂemai-n t he

f orfh dehvdp atg ghitargidstydgy f? Q4R 8 1o 1009 bx‘ i gh an%gtepgac pad! -

wat er L é‘%jt&?a&%" ngge gy dut |°9"3‘§°6'é?ﬁa S O E ISR Y Usse

a conposs, tA StngositérPadebaBg 1o bifime Q% Y chaRic@hied Gh th%fht Bbrpiised biutandidbBiAgeCend

cont aihpdroxgyethyt roetRdtntas.bon atons and 5 to 80% by wei ght of an oI efinically

ungét ur aé @wcmﬂmmpam apladhegive egrmsnaon fodmprovethe a‘zhe'ﬁ'vreb ﬁ'n t he

Iln of et st hereb d e
form & smon BF ’\Eﬁ qndp:gga Qﬁ&ﬁf}? %@Z B Iy

wat er 3‘5@2 é% cbm 435119 aiﬁrﬁ&ﬂﬁ M\s abld ét’gl'ﬂ ctn@éhy@l‘bg gl ve to

| MPr OV thb Rt mast 3R DIHQ INHE3r\BBIQJPoup and ﬁl&i nom dgntoabptfohhuymage and/oF 3 1axico-
40 logically acceptable organic solvent. S
g 7. Use of a composition containing 1 to 50% by weight of an aliphatic aldehyde, contammg 1to 207
N carbon atoms and 5 to 80% by weight of an olefinically unsaturated monomer which contains at téast a < .
active hydrogen atom in the form of an OH-, NH, or CH-group and up to 100% by weight of optignaily '@g
water and/or a toxicologically acceptable organic solvent as an adhesive to lmprove the adhesnoo between - :
45 dentin and dental fillings. i ﬁt‘_ ;

___._--_

Patentansprﬁche S
oo
1. Haftmittelzusammensetzung zur Verbesserung der Haftung zwischen Dentin und 2‘4@&21. v j
50 der Basis von. (Meth)acrylatmonomeren enthaltend, bezogen auf das Gesamtgewicht der Zusa
setzung, 1 bis 50 Gew.% eines aliphatischen Aldehyds mit 1 bis 20 Kohlenstoffatomen und 5 bis 80 Gew.%
eines olefinisch ungesattigten Monomers, welches wenigstens ein aktives Wasserstoffatom in Form einer
OH-, NH,- oder CH-Gruppe enthilt, und bis zu 100 Gew.-% gegebenenfalls Wasser und/oder ein
toxikologisch annehmbares, orgamsches Lésungsmittel.
55 2. Zusammensetzung geméass Anspruch 1, dadurch gekennzemhnet dass die Aldehydgruppe, die
olefinisch ungesittigte Gruppe und der aktive Wasserstoff in einer Verbindung vorliegen.

3. Zusammensetzung gemass Anspruch 1, dadurch gekennzeichnet, dass der Aldehyd Formaldehyd,
eine Verbindung, die in der Lage ist, Forrmaldehyd freizugeben, Acetaldehyd, Propionaldehyd, Butyrai-
dehyd oder Glutaraldehyd ist.

80 4. Zusammensetzung gemass Anspruchen 1 bis 3, dadurch gekennzeichhnet, dass das Monomer ein _
Ester der Acryl- oder Methacrylsaure ist. :

5. Zusammensetzung gemass Anspriichen 1 bis 4, dadurch gekennzeichnet, dass sie Glutaraldehyd
und Hydroxyethylmethacrylat enthalt,

6. Verfahren zur Herstellung einer Haftmittelzusammensetzung zur - Verbesserung der Haftung

65 zwischen Dentin und Zahnflilungen auf der Basis von (Meth)acrylatmonomeren bei dem, berechnet auf

e
5
i%_
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zwWi schen Dentin und so der Basis von {Meth)acryl at rononeren, enthaltend,
bezogen auf das Gesant gewi cht de en- setzung, 1.bis 50 Gew. % ei nes

al i phatischen Al dehyds m.t 1 bis 20 Kohl enstoffatonmen und 5 bis 80 Gew. %
si nes™ol efi nksch ungeshttigten Mgo S | ches weni gstens sin aktives
Wasser Stof f at om i n Form ei ner B f@ 38& CH G uppe enthalt, und bis zu
100 Gew. - % gegebenenfal | s V\asser undl oder sin toxi k @verggesch annehmbar es,
organi sches Lfsungsmdel. 56 2. ZusamreHEMAzungtetdei ss Anspruch 1,
dadurch gekennzei chnd¥o. dadddeiyde Al deW9)dyr upﬂ@' %di e BN ni sch ungesAttigte
G uppe und der aktive,p)assqfsi@ff 1N gper Vegh ndungq¢orliegen. 3.
Zusamenset zung genass A'nsprauc'h dadur ch gekennzei chnet. dass der Al dehyd
For mal dehyd, eine Ver 8 ndurslicyti e i n dew Lagesobsst, Fax4 mal dehyd

frei zugeben, Acetal dehyd, Rid¢prdenal dehyd, Butyral - dehyd oder @ utaral dehyd
Ist. &0 4, Zusamrﬁpsetz n S spru n 1 bigs,.3, dadurch

gekennzei chhnet, dass ‘das n%r'r%rﬁym n ALéz'ter ?3?, Acryloszsoder Met hacryl saure
ist. 5. Zusam*rensetzun;g germferalAnspr ucloen 1 kdésx 4, dacksr ch gekennzei chnet,
dass sie G utaral dehyd und Hydroxyet hyl met hacr yl at ent halt. 6. Verfahren

Pat ent ansprdche 1. Haftmttel zusérrrrensetzu'ng zur Ver besserung der Haftung y

zur ng st e+h un gl gﬁg n& ﬁﬂ%‘éﬁn Ps befser g:r%rand
Haf t Ung AR a %@ﬁ‘ { g
(Met h) awaha&mm 8% 0) #B;Ik er ec net au"’I NZ 11°° "eds"e"gth
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eh d§|m 1 bis 20 Kohl enstoffatorren mt 6 bi s 80 Gew. % ei nes ol efl ni sch

g tti g{ norré%m suo 20 V\ﬁ‘n %'St en “SI n a gé {{éﬁ‘er Stgf ne rf‘n in
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accep t alspr 0'3‘%10 %)?'ﬁ‘t5 e 80% Béwﬁ's&‘l"één eefinipally, unsqgurated mopomeryihy
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msahurﬁmne tg.tml,gi‘téa ‘gihycf’r ggngl ac %pg%lrgit#eér'en- sou E=in

conpose6.
Patentansprﬁche

1. Haftmittelzusammensetzung zur Verbesserung der Haftung zwischen Dentin und 4 ‘*‘i’ﬂ Gan, g
50 der Basis von {Meth)acrylatmonomeren, enthaltend, bezogen auf das Gesamtgewicht dePZsan
' setzung, 1 bis 50 Gew. % eines aliphatischen Aldehyds mit 1 bis 20 Kohlenstoffatomen und 5 bis 80 Gew.%

eines olefinisch ungesittigten Monomers, welches wenigstens ein aktives Wasserstoffatom in Form einer
OH-, NH,- oder CH-Gruppe enthilt, und bis zu 100 Gew.-% gegebenenfalls Wasser undfoder ein
toxikologisch annehmbares, organisches Lasungsmittel.

55 2. Zusammensetzung geméss Anspruch 1, dadurch gekennzelchnet dass die Aldehydgruppe, die
olefinisch ungeséttigte Gruppe und der aktive Wasserstoff in einer Verbindung vorliegen.

3. Zusammensetzung gemass Anspruch 1, dadurch gekennzeichnet, dass der Aldehyd Formaldehyd,
eine Verbindung, die in der Lage ist, Forrmaldehyd freizugeben, Acstaldehyd, Propionaidehyd, Butyral-
dehyd oder Glutaraldehyd ist.

60 4, Zusammensstzung gemass Anspriichen 1 bis 3, dadurch gekennzeichhnet, dass das Monomer ein
Ester der Acryl- oder Methacrylsaure ist. ’

5. Zusammensetzung gemdss Anspriichen 1 bis 4, dadurch gekennzeichnet, dass sie Glutaraldehyd
und Hydroxyethylmethacrylat enthéit.

6. Verfahren zur Herstellung einer Haftmittelzusammensetzung zur Verbesserung der Haftung

65 zwischen Dentin und Zahnfiillungen auf der Basis von {Meth)acrylatmonomeren, bei dem, berechnet auf
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3. Co sition suivant |la revendication 1, caract6ris6e en ce quo

| * al déifyde oOet choisi, entre | e formal dehyde, un conpos6 qui est apte A

| i berer du formal deltlyde, |'ac6tal dehyde, |e propional déhyde, |e

butyral dehyde et ,I'e gl utaral déhyde. 25 4 nposi tion suivant |es
revendj cations 1 A 3, caracterisee-en ce qd% I nonbre est un ester

d' aci de™atryl t Q%Gmmmhme By me'ensstzur@o t§§i0tGem% smwailnhatlmsn Aldehyds mit 1 bis 20

r evendi catlons hisp ffaWB@ ot v £60 SYeR DR BFE‘*"‘
oo o hacr v % ﬁam%mm; S A e e

conpogi tion 5adbﬁajewe destinee a®anbliorer he5| on entre _ ent
et de$ nmatieres d7.¥egwenduhg e;mrdmhmwetzﬁnd)ameandm tmgmmwasende aliphatischen Aldehyds mit
(mdt h) acryl at ed,bigjghseh '@ﬁav@mmu h'ﬁuﬂpeﬁe\'ve/alewa!f glefinisch ungesfitigten Monqrogrej Jwelches

I} de | ? S N i G(::Hp qlt bis zu 100
28;? n aﬁt ?";O?Bﬁg; q&%@emgll r'@@ qurpologéc ann%ren, ou& ungsmlttels

nonorbre A insaturation ol 6fi n| que qw contlent au noi ns un atorre

d' hyd@lr ogbne acRevendieationsf or ns d un groups OH, NH2 ou CH et, facultativenent,
jusqu-A 100% on p0| ds d'tea we oSyl sol yvant or ue acce tapl e du our
po 1} e v Sl I e pit i e
1 a p0% en poi dsH&a soﬂ.uﬁpo.a@ doiBit 1990 atomes
carbpns, et 5. ae aﬁséne.rbtpesdsao% anrpomaﬁmnmroeoraérblam‘awfaabu ﬂéf' Emrtbﬂléﬁt #jLrhoins un

cont| ent au noiaQme GWY@(PM aeﬂf I8 rngBrvémaa!@qpfs Otlp YH- ¢t0¢h'n§t dcuitativamen swsq!-& quzen

ou et, fg cuP?'S%J 'l gp‘ ﬁf’ dypoint de, !Peé?’T"Blﬁ’gﬂ“ P
: OIMpost s i reven ion aracten en ce éh 8 upe a
or ganj que accepisg Loe rigerdk fcé E ﬁ’ge. ook, des 1€ e
40 A andliorer 3 caal @s&loﬁrkuﬁmt N r van f‘kin' ﬂQ:aﬁEté eR1cO @Ué *Ad4hgdl est ChOISI entre le
obtufation denfqmnaldéhydﬁ uth niploséodui €55 apkda libérer du formaldéhyde, I'acétaldéhyde, le proplonaldéhyde, le
butyraldéhyde et le glutaraldéhyde.
- 28 4, Composition suivant les revendications 1 a 3, caractérisée en ce que le monomére est un ester
d'acide acrylique ou méthacrylique.
5. Composition suivant les revendications 12 4, caractérisée en ce qu elie comprend du glutaraldéhyde
et du méthacrylate d’hydroxyéthyle.
8. Pracédé de préparation d'une compasition adhésive destinée a améliorer 'adhésion entre la dentine
30 et des matiéres d'obturation dentaire 3 base de monomaéres de {méth)acrylates, dans lequel une quantité,
calculée sur la base du poids total de la composition, de 1 & 50% en poids d'un aldéhyde aliphatique
contenant 1 @ 20 atomes de carbone est mélangée & 5 2 80% en poids d'un monomeére 3 insaturation
oléfinique qui contient au moins un atome d’hydrogeéne actif sous forme d'un groupe OH, NH, ou CH et,
facultativement, jusqu’a 100% en poids d’eau et/ou d’un solvant organique acceptable du point de vue
35  toxicologigue. ’
7. Utilisation d'une compasition contenant 1 8 50% en poids d'un aldéhyde ahphathue, renfermant 1 &
20 atomes de carbone, et 5 3 80% en poids d’'un monomére a insaturation oléfinique qui contient au moins
un atome d’hydrogéne actif sous forme d‘un groupe OH, NH, ou CH et, facultativement, jusqu’a 100% en
poids d'eau et/ou d'un solvant organique acceptable du point de vue toxicologique, comme adhésif destiné
40 3 améliorer "adhésion entre la dentine et des produits pour obturation dentaire
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