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Ancrpakr

ORBoj TpyA IIpeTcTaByBa Mpersiefi Ha KOMIIO3UTHH-
TEé CMOJIM KOW Ce KODPHCTAT BO KJIIMHWYKATA CTO-
Marosioruja. MojiepHHTe KOMIIO3UTH ce OOHYHO
CBETJIOCHO-TIOJTHMEPU3UPAYUKH, H COCTABEHH Of
Beke 7100p0 TIO3HATH MOHOMEPH, KAKO HA TIPUMED
bisGMA mnu UDMA. OBHe CYICTaHITHH Ce IIOJ-
JIOKHH Ha MOJUMEPH3allHOHa KOHTPAKIIH]ja, [ITO
MOKe JIa TPeN3BUKA KIMHUUKH ipobiaemu. Oc-
HOBHATa TEXHWKA 332 HaJMHUHYBame Ha OBHE MPO-
6J1eMH € IOCTaBYBAKETO HA PECTABPAI[HHTE BO II0-
BeKe (JIOEBH, 0/ KOU CEKOj € TIOEUHETHO TIOJTHME-
pusHpas. ['J1aBHUTE BApHETETH HA KOMIIO3UTHTE CE
XUOPHUIHUTE, TAKYBAUYKHUTE U TEUHUTE KOMIIO3HUTH,
¥ OBHE MATepHjau ke OUAT JIeTAJHO OMUIIAHH,
3aeHO cO0 MH(OpPMAIMK 3a HHWBHATA KJIMHHYKA
ynorpeba. Hekon G6peH/IOBH Ha KOHBEHIIHOHATHH
KOMITO3UTHH CMOJIH ce GopMy/JupaHu co Quyo-
PUAHHU COeAUHEHHja, INTO TH MPaBH (UIyOpOCIIo-
6onmyBauku. EduracHOCTa Ha OBHE MaTepHjaIH ke
6ue onuinana. J[ga pyra 4ieHa Ha dhaMuIHjaTa
KOMIIO3HTH,  T.€. IOJHAIHI-MOAH(PHUIHPAHUTE
KOMITO3HTHH CMOJTH (,KOMIIOMEpPH”) ¥ THOMEPHTE,
ke OujaT oMUIIAHYE U Ke Ouy1aT pasrie/land HUBHU-
Te cBOjcTBa. KOHEUHO, KAKO 3aKJIVIOK, KOMIIO3H-
THUTE C€ BHCOKO 3aI0BOJIUTEITHH MATEPHjaTH, KOH
MMaaT TI03HATH CBOJCTBA BO KJIMHHYKATA IIpaKca.
Tue mpercraByBaar Marepujan Ha uzbop 3a Ou-
PEKTHH eCTETCKU Pelapamiy BO CTOMATOIOTHjaTa.

Kiyuynn 3GOpOBH: KOMIIO3UTHH CMOJIH, KOM-

ToMep, MOJTHATHA-MOAUGUIHPAH KOMIIO3HT, T'H-
oMep, KJIMHHYKO OJTHECYBAH€
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Abstract

This paper reviews the field of composite resins for
use in clinical dentistry. Modern composites are
typically light-cured, and composed of well-establsi-
hed monomes, such as bisGMA or UDMA. These
substances undergo shrinkage as polymerization oc-
curs, which may cause clinical problems. The main
technique for overcoming these problems is to build
up restorations in increments, each of which should
be light-cured separately.

The main varieties of composites are hybrid, pack-
able and flowable, and these materials are described
in detail, along with information on their clinical
use. Some brands of conventional composite resin
are formulated with fluoride compounds, which
makes them fluoride-releasing in the mouth. The
effectiveness of these materials is described. Two
other members of the composite family, namely the
polyacid-modified composite resins (“compomers”)
and the giomers, are described, and their perfor-
mance reviewed.

Overall, it is concluded that composite resins are
highly satisfactory materials, with predictable prop-
erties in clinical service. They are the material of
choice for direct aesthetic repairs in dentistry.

Key words: composite resin; compomer; poly-
acid-modified composite; giomer; clinical perfor-
mance.
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MonepHn CTOMAaTO/JIOIMIKH KOMIIO3HUTHH CMO-
JIH

KOMITO3UTHHTE CMOJIH IIPETCTaByBaaT rojieMa rpy-
ra Ha MaTepHjaJi KOW Ce KODHCTAT BO PecTaBpa-
THBHATa cromarosorujal. Tue ce ecrercku (T.e.
co 6oja Ha 3abuTe) U CO MOMKHOCT /]a Cé KOPHUCTAT
BO DasJHYHH CJIy4al 3a pelapupame Ha 3a6u-
Te ONITETEHW Off KapHec WiIH Tpayma. TepMUHOT
,KOMIIO3UTHA cMO0JIa“ TeHepaIHO Ce IIPUMEHYBa 3a
rpymaTa Ha MaTepHjaTi KOH Ce IIPOU3BEIyBaaT Off
MENIABMHA HA TOJIEMU MOHOMEDHH MOJIEKYJITH, HITH
co Ouchenon rmunmumun merakpunar (bisGMA)
wiH yperad guverakpunat (UDMA) Kako OCHOBHH
MOHOMepH. THe Ce HCIOJIHYBAaT CO MHEPTHH He-
OPTaHCKH TOJHUTENIH, KAKO IITO Ce KBapIOT WIH
HEPEAKTHBHUTE CHWIMKATHH CTAKJIEHH IMPAIIOIH.
JlBa IpyTH THIIA HA MATEPHjaJIH CE JOCTAIHH, H THE
ce BO OCHOBA KOMIIO3UTHH CMOJIH CO MaJIM MOJIH-
¢duxanum®. JleTannTe 3a OBHe MaTEPHjaITH Ce CIIef-
HHTE:

(0] Komnoaumnu emoau:

Kako mTO € MPEeTXORHO CIOMEHATO, MOJAEPHUTE
KOMIIO3HTHH CMOJIH ce 6a3MpaHy Ha TOJIeMH Opra-
HUCKH MOHOMepH, i bis-GMA nu UDMA, nako
bisGMA e momupoxo kopucrens, Tue copp:kaT u
IPYTH MOHOMEDPH CO HHCKA BUCKO3HOCT, KOH C€ KO-
PHCTAT 3a paspelyBame, KaKo AHETHUJIEeH [VIHKOJ
numerakpuwiat (DEGDMA) wiu TpHeTHIIeH TITHKOI
numerakpuiat (TEGDMA), unja dyskIgja e 1a ja
KOHTPOJIMPAa BHCKO3HOCTA, OJHOCHO 3 o6e3benu
HENOJTUMEPU3HPAHUOT KOMITO3UT JIa ©Ma BHUCKO3-
HOCT KOja 0BO3MOKYBa €O HETO Ja ce paboTus.

KoMnoauTHUTE CMOJHA Ce IOJHETH CO HUHEPTHH
MApTHKYJIAPHA IOJTHUTETH KOU BapHpPaarT BoO ToJIe-
MUHATA HA YECTHIKUTE?, H KO CE BP3aHH 33 OPTaH-
CKHOT MaTPHKC CO ITIOMOII Ha CHIAHCKH IIOBP3yBayd-
KU areHcH*. MojiepHHUTe KOMIIO3UTHH MaTepHjalH
ce eJHOKOMIIOHEHTHH IIacTH KOH ce Bp3yBaaT co
dborounumjanuja. OOTOMHHIUJATOPOT KOj HAaj-
YecTo e KopucTeH e kaMpopkuHoHoT (2,3-diketo-
1,7,7-trimethylnorcamphane) koj e uyscTBHTENEH
Ha CHHA CBETJIMHA co OpaHOBa JIOJDKHHA Off 470
nm. Ilox oBme ycioew, Toj reHepHpa cI0GOLHH
PaMKaIM KOH ja TIOYHYBAAT EJIaTa TOJIMMEPU3a-
I[1ja Ha HecaTypHUpaHUTe MOHOMEPHH MOJIEKYJIH1.

KOMITO3UTHHUTE CMOJIM MMAaaT OJi/IMYHA eCTETHKA,
HO THe He ce Bp3yBaar 3a 3a0Harta cTpykTypa. 3apa-
1TV Toa, MOTPeOHU ce areHcH 3a BpayBames. 1360-
POT Ha areHc 3a Bp3yBalbe, IPHYNHATA 32 HUBHATA
ymotpeba, a IpeJ ce Off Pa3JIMYHHUTE TEXHHKH KOU
ce KOPHCTAT Ce IPEMET Ha WHTEH3UBHH HCTPAXKY-
Bama. 3a MOfleTaHA WH(OPMAIMja 33 OBHE CYII-
CTaHIIMH, YHTATEJIOT ce pedpepupa Ha CKOPEIIHUTe
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Modern dental composite resins

Composite resins represent a major group of materi-
als used in restorative dentistry'. They are aesthetic
(i.e. tooth-coloured), and capable of being used in a
variety of repairs of teeth damaged by either caries
or trauma.

The term “composite resin” is generally applied to
that group of materials fabricated from a mixture
of large monomer molecules, with either bisphe-
nol glycidyl methacrylate (bisGMA) or urethane
dimethacrylate (UDMA) being the principal mono-
mer.

These are filled with inert inorganic fillers, such as
quartz or non-reactive silicate glass powders'. Two
other types of material are available, and these are
essentially composite resins with slight modifica-
tions?.

Details of these materials are as follows:

@ Composite resins:

As mentioned above, modern composite resins are
based on the large organic monomers, either bis-
GMA or UDMA, with bisGMA the more widely used
of the twos.

They also contain other lower viscosity diluent mon-
omers, such as di-ethylene glycol dimethacrylate
(DEGDMA) or tri-ethylene glycol di-methacrylate
(TEGDMA), whose function is to control the viscos-
ity, and ensure that the unset composite paste does
not have an unworkably high viscosity3.

Composite reins are filled with inert particulate
fillers vary in particle size?, and which are bonded
to the organic matrix by means of silane coupling
agents*. Current composite materials are typically
single paste systems that undergo polymerization by
photo-initiation.

The photoinitiator most widely used is camphorqui-
none (2,3-diketo-1,7,7-trimethylnorcamphane)
which is sensitive to blue light at 470 nm wave-

length.

Under these conditions, it generates free radicals
which begin the overall polymerization of the un-
saturated monomer moleculesi.

Composite resins have excellent aesthetics, but they
do not bond to the tooth surface. Instead, bespoke
bonding agents are requireds.

The choice of bonding agent, and also the rationale
for their use, and the varying techniques employed
are the subject of intense research. For further infor-
mation on these substances, the reader is referred
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Ipersieqd Ha oeaa temMa®’. KOMIIO3HTHHUTE CMOJIH
He cexorai ocobozysaar GIyopH/IH, HO HEKOH 071
MOZIEPHHUTE KOMIIO3HTHH CMOJIH MMaaT (hJIyopH7-
HH KOMIIOHEHTH BO COCTABOT, H 3aT0A CE BO COCTOj-
0a 712 00e30e1aT HUCKO, O/IPIKITUBO HUBO HA (IIyo-
puay in situ®,

(ii) IHoauauyud-modugpuyupaHu KoMno-
JumMu cmo.L:

OBue MarepHjaiy, IO3HATH KAKO ,KOMIOMepH"
bwre pasBueHH BO 00HA Aa ce HCKOMOHHHpaar
CBOjCTBATA HA KOMIIO3UTHUTE CMOJIM M TJIAC-JOHO-
Mep ueMeHTHTe®. THE COAPKAT HCTH KOMIIOHEHTH
KaKO KOHBEHIIMOHAJTHUTE KOMIIO3HTH, T.€. TOJIEMH
MOJIEKYJIM Ha MOHOMEDH, PA3PE/IyBadt, KAKO U He-
OpraHCKH TIOJHUTEIH, HO HMCTO TaKa BKJIYIyBaaT
KHCETMHCKH (QYHKITHOHAJIHM MOHOMEDPH €O JI0/a-
TOK Ha MaJIl KOJIHYECTBA Ha PEAKTHBHU aJIyMHHO-
CHJIHKATHH CTakIa’. [JIaBHOTO BP3yBambe Ce OJ[BH-
Ba IO [IAT HA ITOJIMMepPH3aIija, KaKo pe3yJsITar Ha
IIPUCYCTBOTO HA (DOTOCEH3UTHBHU MHUIIM]ATOPH.
AKTHBaNMjaTa ce BPIIM CO CBETJIMHA Of] AeHTAHA
JamMna 3a monmuMepusanuja. Ilo WHHIHjaTHHOT
npollec Ha MOJIMMEPH3aluja, BO YCTAaTa KOMIIO-
MepHTe Ce CIIOCOOHH a ancopbHpaar Mayio KOJIH-
9YecTBO Ha BJIAXKHOCT, KOE ja aKTHBHpA aInuyo-ba-
3Hara peakiuja. [lomely JpyruTe MPOMEHH, OBaa
amuo-6a3Ha peakifHja ocrobomyea duryopuau of
CTAKJIEHHOT TIOJTHUTENI W OBO3MOKYBa THe Jia Ou-
JIaT TPAHCTIOPTHPAHHU HAJ[BOD OJ PecTaBparujara’.
Vero Taka, MOCTOM Maja PefyKIHja BO MeXaHHY-
KWTe CBOjCTBA HA KOMIIOMEDPHUTE II0 HHBHOTO HU3JI0-
JKyBambe Ha BIAKHOCT'™ ™, IIITO yKaXKyBa Ha (akroT
Jeka anuno-6asHaTa peakiyja He NPHIOHECYBa
KOH nozio6pyBame Ha mBpcTHHaTa. Piyopociobo-
JIYBAaYKHOT KapaKTep HAa OBHE MaTepHjaJIH TH Ipa-
BU 0c0GEHO KOPHCHH BO JIETCKATA CTOMATOJIOTH]a’.

(iii) Tuomepu:

'momMepuTe ce THI HA TEUHW KOMIIO3UTHH CMOJIH.
HugeHa ocofeHa KapaKTEPHCTHKA € JleKa ce TOJI-
HETH, JIEJYyMHO, €O Tpe-PearupaHo jOHOMEepPHO
CTAKJIO TPETHUPAHO O MOMH(aKPIIHA) KUCEIUHA',
OBa ru mpaBH BO ofpeneHa Mepka diryopociobo-
IyBAUKH'3, TIOPA/{H NPEPEAKTHBHOCTA HA CTAKJIe-
HATA MOBPIIMHA HA YECTUUKHUTE HA MOJTHHUTEJIOT,
HO HUBHHTE IVIABHU KAPAKTEPHUCTHKH C€ KAKO Kaj
KOHBEHI[UOHAJTHUTE KOMIIO3UTHY cMoutu. [Tocrojat
ZIOKA3H JIeKa THE 0CI000yBaaT JOBOJIHO KOJIHYE-
cteo Ha Giyopuay 3a oa GHAAT CMETAHH KAKO aH-
THOAKTEPHCKH™,

Tuomepute 706p0 ce OIHECYBAAT BO KIIMHHYKH yC-
sioBu. Ha mp. eiHa 2-TO/IUIIHA CTyAHMja HAOTA JieKa
JaBaar 106pH pe3yJITaTH BO CTYAHja KOja BKIIyIyBa
42 TEePBUKAIIHH €PO3UH U KAPHOZHHU JIE3UH H 20
oxsysanuu (Knaca I) kaButern. KapakrepucTHKH-
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to recent reviews of this topic®?. Composite resins
do not necessarily release fluoride, but some mod-
ern brands have fluoride compounds added, and are
thus able to provide low and sustainable levels of
fluoride in situ®.

(ii)  Polyacid-modified composite resins:

These materials, alternatively known as “compom-
ers” were developed in an attempt to combine the
properties of composite resins and glass-ionomer
cements®.

They contain the same components as conventional
composite resins, i.e. large monomer molecules, dil-
uents, and inorganic filler powders, but also include
acid-functional monomers plus small amounts of
reactive alumina-silicate glass as filler?.

The main setting occurs by polymerization, brought
about by the photo-sensitive initiators. Activa-
tion uses light of the appropriate wavelength from
a dental curing lamp. Following the initial setting
process, in the mouth compomers are able to ab-
sorb small amounts of moisture, which activates the
acid-base reaction. Among other changes, this acid-
base reaction releases fluoride from the glass filler,
and makes it available to be transported out of the
restoration®.

There is also some reduction in mechanical prop-
erties of compomers on exposure to moisture'® ",
showing that the acid-base reaction does not con-
tribute to strength.

The fluoride-releasing character of these materials
makes them especially useful in children’s dentist-

ryo.

(iii)) Giomers
Giomers are a type of flowable composite resin.
Their distinctive feature is that they are filled, in
part, with pre-reacted ionomer glass treated with
poly(acrylic acid)®.

This makes them moderately fluoride-releasing®,
due to the pre-reaction at the glass surface of the
filler particles, but their overall properties are those
of conventional composite resins.

There is some evidence that they release sufficient
fluoride to be considered anti-bacterial*.

Giomers have been found to perform well in clinical
service. For example, in a 2-year study they were
found to give good results in a study involved 42
cervical erosion and carious lesions and 20 occlusal
(Class 1) cavities.
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Te Ha MOCJIeIHHTe ce 0co0eHO IIOBOJIHH, €O 100%
OAp:KyBarbe M0 2 TOJIMHUA CO BUCOKH OLIEHKH CIIO-
pel KpuTepuyMuTe Ha Ryge'.

IlouMepu3anoHa KOHTPaKIHja

CuTe KOMIIO3UTHH CMOJIM JIECHO KOHTpaxupa-
ar Kora Ke ce BP3aT, cO KOHTPaKIH]ja 0 5.67% o7
BOJIYMEHOT, BO 3aBHCHOCT 071 (opMymarumjarta'® 8.
Oea ce jaByBa nopaj IOMAQJIHOT BOJIYMEH KOj IO
3acaka efMHEUHA BPCKa Koja ce Ao0HWBa cO peak-
[[HjaTa Ha JIBOJHATA BPCKA CO MOJIEKYJIaTa Ha MOJIH-
MepOT BO criopeba co ¢yioboiHaTa ABOjHA BPCKa HA
eIHHOT Kpaj Ha MOJIEKY/IaTa Ha MOHOMEpOT.

OBaa KOHTpAKIHja MOKe Ja BOJAH 0 Pa3HOBHUIHH
KINHHYKK mpo6iaemu. Tyka cmafaar mocrorepa-
THBHA YYBCTBHTEHOCT" U JIBUKEEHE HA KYCITHCUTE
Ha periapupaHuor 3a6%°, TIpes cé, mocToeja MHOTY
obuay 1a ce pefynupa KOHTPAKIHjaTa BO KOMIIO-
3UTHHTE HOPMYJIALINH, BKIYIyBajKH ja ymoTpebara
Ha eKCIIePUMEHTAIHI MOHOMEPH=" #2, HO reHepal-
HO, THE He ce JOCTAIIHYU 34 KOPHCTEIhe BO KIMHUY-
Ka IIpaKca, U CeKaKo, 3aiPiKyBaaT OApeIeH CTeIeH
Ha KOHTpAakKIuja, Ou/1ejku HEBO3MOXKHO € TOa KOM-
IJIETHO Jia ce H30erHe Kaj IOIHMEPH3HUPAYKHUTE
CHCTEMH.

Bo royieM creneH, NOTUMEPH3AIMOHATA KOHTPAK-
nHja Moxke fa Ouge KOHTposMpaHa co u3bop Ha
KOMIIOHEHTH BO KOMIO3UTHHTE opmymnarman. Ha
Ip. MOXKE Jia cé KOPHCTH I[IOMala BeIWYHHA HA
YECTUUKHTE HA MOJHUTENIOT W IOPafH Toa IITO
MMAaaT MOMAaJI IPOCTOpP Melycebe, ce KOPHUCTH I10-
MAaJIo KOJIMIeCTBO Ha MOHOMED, TaKa IITO IIOJIAME-
pH3anuoHaTa KOHTPaKIHja ke 6uae peymupana’.
Hcro Taka, MeIIalkeTo Ha IOJIHUTEIH CO PAa3/IHIHA
rOJIEMHHA HA YeCTHYKUTE MOXKe [a Jafle CIHIeH
edekT, OU/Iej kK MOMAINTE YECTHIKH CE CMECTYBAaT
noMery IIOTOJIEMHTE H €O TOA Ce PeAyIHpa BKYITHH-
OT BOJIyMeH Koj ro 3acdaka MOHOMEPOT, a €O Toa ce

penyIupa KOHTpaKIujaTa.

MenrapuHaTa HA MOHOMEPHTE UCTO TAKA, BIMjae Ha
KOHTpaknujaTa. [loMaanTe MOJIEKYJIH Ha MOHOME-
pu, kako pacreopyeauute DEGDMA u TEGDMA,
ce COCTOjaT oOf TPOMOPIIMOHAJIHO IOBEKe IBOj-
HH BPCKH OTKOJIKY IOTOJIEMHTE MOJIEKYIH KakKo
bisGMA. 3aroa, THe ce KOHTpaXHpaaT IoBeke OT-
KosKy bisGMA=4,

MemrapuauTe GOPMY/IHPAHE J1a IOKAMKAT MUHH-
MaJiHa KOHTpaKnHja Tpeba a CoApsKaT PeJIaTHBHO
BHCOKH KoyHuecTea Ha bisGMA, u moMasy Koju-
uvectBa Ha DEDGMA uma TEGDMA. ®opmysnany-
WTE 0] OBOj THUIT UMAAT MHOTY TIOMAaJia BOJYMETDH-
CKA KOHTPAKIHja IIPH BP3YBAKETO, 4 OIHINAHUTE
ce Bpe/THOCTH Ce OKOJIY 1.4%.
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Performance in the latter was especially good, with
100% survival after two years with high scores on
the Ryge criteria®.

Polymerization contraction

Composite resins of all types contract slightly when
they set, with contractions of up to 5.67% by volume,
depending on the formulation's-*%.

This occurs because of the lower volume occupied
by a single bond produced by reaction of a double
bond within a polymer molecule compared with a
free double bond at one end of a monomer molecule.

This contraction, or shrinkage, can lead to a vari-
ety of clinical problems. These include post-oper-
ative sensitivity*? and cuspal movement in repaired
teeth=e.

Overall, there have been many attempts to reduce
this contraction in composite formulations, includ-
ing the use of experimental monomers-22, but these
have not generally found their way into materials
available for clinical use, and anyway they retain at
least a degree of contraction, since this cannot be
avoided totally in polymerizing systems.

To a large extent, polymerization contraction can be
controlled by the choice of components in the com-
posite formulation.

For example, smaller particle size fillers can be
used, and because they pack with less space between
them, less monomer can be used, and the resulting
polymerization shrinkage reduced?s.

Also, blending fillers of differing particle size can
have this effect, with smaller particles fitting in be-
tween larger particles to reduce the overall volume
fraction that is occupied by monomer, and thus re-
duce contraction.

The blend of monomers used also affects contrac-
tion. Smaller molecule monomers, such as the dil-
uents DEGDMA and TEGDMA, consist of propor-
tionately more double bond than larger monomers
such as bisGMA. Hence they contract to a greater
extent than bisGMA=4,

Blends formulated to show minimal contraction
thus need to contain relatively high amounts of bis-
GMA, and smaller amounts of either DEDGMA or
TEGDMA.

Formulations of this type have much lower volumet-

ric contractions on setting, values of around 1.4%
having been reported?s.
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KnuHuukure mpobiieMH Ha MOJIHMMEpPHU3alHOHA-
Ta KOHTPaKIMja MOXaT /ila OHAaT Haj(MHHATH CO
aZlekBaTHA TeXHWKA HAa TOcTaByBamse. [10TOYHO,
KOMIIO3HTHHUTE CMOJIH C€ MOCTABYBaaT BO CJIOEBH,
CO CBETJIOCHO TOJIMMEPH3UPAHE HA CEKO] TIOE/IH-
HeueH e10j?°. OBa OBO3MOXKYBA IEJIOCHO TOJIMMe-
pH3Hpame, KAKO H Toa J1a I0j/Ie JI0 1I0jaBa Ha KOH-
TpaKIHjaTa Ipef 1A Ce IOCTABH CIISTHHOT CJI0j.

TUnoBH Ha KOHBEHIIMOHAIHH KOMIIO3UTHU
CMOJIH

MojiepHUTE KOHBEHIIMOHAIHA KOMIIO3UTH Ce KJla-
cHbUIUPAHT KAKO MAKYBAYKH WIH TE€YHH, CO TH.
XUOPHTHN KOMIO3HUTH KaKo TpeTa MOKHOCT. ITo-
CTIEHUTE Cce ZIeJl Off KIacH(DUKAIMOHHUOT CHCTEM
K0j ce 6a3uWpa Ha rojleMHHATa HA YECTHYKHTE HA
MOJIHUTEJIOT, KOj HMCTO TAKA BKJIYy4yBa MAaKpO- H
MUKPO-TIOJIHETH KaTeropuu®. OBHe /iBa THIIA Ce
GasHpaHM WM HA TOJIEMH YEeCTHYKH HA IOJIHH-
TeN0T (T.e. IPHOIIGKHO cHEPUUHH UECTHUKH CO
Jwjamerap oz 0.6 /o 1.0 um), KoM MMaar JA06pH
MEXaHHYKH CBOjCTBA HO DPEJIATHBHO JIOII €CTEeT-
CKH MBIV, MIH MaJd YECTHUKH HA MOJHHTEIOT
(oxo0Jy 0.04 pm), KoM HMAaaT 1no[o0peH UsrmnesI, Ho
MOMAJIKY MpHMaTINBH MEXaHHUKH CBOjcTBA. XH-
OpHIHKMTE KOMIIO3UTH I'H KOMOWHHMPAAT OBHE JIBE
[UCIIAPATHH TOJIEMHHH HA YeCTHYKH 3a JIa Ce JI0-
Oue MeIDIAaBHHA Ha IIOJHUTENIH Koja Ke pesyaTHpa
€O MaTepHjaIu KOH ro KOMOHHHpaar Jo6pHoT H3-
717 CO OJIJTMYHHTE MEXAHUYKH CBOjcTBA. Tre uma-
aT HU30K CTelleH Ha KOHTDPAKIIMja, HUCKA AIllCopII-
II{ja Ha BOJA H Pe3HCTEHTHOCT Ha abpasuja cInyHa
Ha PHUPOTHUOT 3262,

@ IMaxkyeauku KOMNOIUIMHU CMOAU
[TakyBayKHTe KOMIO3UTHH CMOJIH COAPKAT pesa-
THBHO BHCOK IIPOIEHT HA IIOJIHUTEN, 0OHIHO HaJ
60% BO BOoslyMeH (Haz 80% Bo Maca)®®. OBa UM e
notpebHO 3a a 6umaT ybaBo 3amaKyBaHH BO Ka-
BuTeruTe. OBa € CIOCODHOCT 3a ,IaKyBame” HIH
~KOHJIEH3Hparbe“, HO He ce OJ[HeCYBa HA BHCTHH-
CKHOT IIPOLIEC HA KOH/IEH3WPAHe HA aMajraMoT,
TaKa IITo YIoTpebaTa Ha 0BOj TEPMHH € HEKODEKT-
Ha. Cemak, GaxToT feka OBHe MaTepHjaIn MOXKaT
Ia GUIAT CIAKyBaHU CO OApeieHa CHIa € KOPUCHO
3a MOCTHTHYBambe Ha 106ap KOHTAKT CO TeOMETPH-
ckara opMa Ha IpenapupanuoT kaBurer>. OBue
MaTepHjaIl HajuecTo ce KOPHCTAT Kaj alpoKCH-
MAaJITHH KaBUTETH.

IIpouspenyBaunTe CyrepHpaar jeKa HEKOH Off
MAKyBaYKATE KOMIIO3UTH MOKAT JIa Cé KODHCTAT
ofenuam, Oe3 /1a ce IocTaByBaaT Bo cioeBH. Ce-
MK, CTYyAUHTE IOKAKYBAaT IeKa OBHe MaTepHjain
MOKAKYBAAaT CIMYHA MOJIUMEPH3aIMOHA KOHTPAK-
Mja Kako XUOPHUIHUTE KOMIIO3UTH?® W HUCTO TaKa
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Clinical problems of polymerization contraction are
overcome by use of an appropriate placement tech-
nique. Specifically, composite resins are placed in
increments, with each individual layered increment
being light-cured before placing the next incre-
ment*®. This allows full through-cure, and also for
contraction to occur prior to placement of the next
layer.

Types of conventional composite resin

Modern conventional composites are generally clas-
sified as either packable or flowable, with so-called
hybrid composites as a third possibility. The latter
is part of a classification system based in the particle
size of the fillers, which also included macro-filled
and micro-filled as categories®.

These two types were based on either large filler
particles (i.e. approximately spherical particles
ranging in diameter from 0.6 to 1.0 pm), which had
good mechanical properties but relatively poor ap-
pearance, or small filler particles (around 0.04 pm),
which had improved appearance but less acceptable
mechanical properties.

Hybrid composites combine these two disparate
filler sizes to make a filler blend, and the resulting
materials combine good appearance with excellent
mechanical properties. They have low cure shrink-
ages, low water absorption, and wear- and abra-
sion-resistance that is similar to that of the natural
tooth=®.

@ Packable composite resins

Packable composites contain relatively high propor-
tions of filler, typically over 60% by volume (over
80% by weight)®®. This allows them to be packed
firmly into cavities. This packing ability has been
called “condensing”, but it does not fully resemble
the true process of condensation in amalgams, so
the use of this term for these materials is incorrect.

Nonetheless, the fact that these materials can be
packed with reasonable force is useful in achieving a
good contact with the geometry of the prepared cav-
ity?2. The main use of these materials is in Class II
cavities.

Manufacturers suggest that packable composite res-
ins can be placed in bulk, rather than in increments.
However, studies have shown that these materials
show similar polymerization contraction to hybrid
composites?? and also that bulk cure results in lower
degrees of polymerization than incremental cure®.




Yausepsurer ,,Cs. Kupnn u Metopuj“ Bo Cxomje

Crycanne Ha CToMaTonomKHOT (dakynreT - Ckolje

Jieka MoJIHMepH3alnujarta Bo eieH ¢JI0j pe3yJaTHpa
BO MOHHCKH CTENleHH Ha MOJUMepH3aIHja OTKOJI-
Ky MHKPEMEHTaJTHOTO IIOCTAByBame®. 3apajH Toa,

HCTpaKyBamhaTa He I'tl IIOAAPXKYBaaT YKaXKyBambaTa
Ha IPOHU3BOAUTE/INUTE.

IToxpaj Toa mWTO MMaaT roJeMo KOJIMJIECTBO HA
[IOJTHUTEJI, TAKYBAUKHTE KOMIIO3HTH He ce M0jaKH
BO OZTHOC HAa TTOPAHEITHHE THIIOBA HA KOMITIO3UTH®?,
MexaHHIKHTE CBOjCTBA ce CMeTa JieKa ce CJIMYHH
CO OHHE Ha HeNaKyBaYKHTE KOMIIO3HUTH?3* 1 IIBP-
CTHHATA NPH (PPAKTypHpame MoOKe Jia BapHpa co
Pas/JIM4YHH THIIOBH, KaJie INTO HEKOHM IaKyBauyKu
KOMIIO3MTH HMaarT IoMaJsia BpcTHHA Ha ppakTypa
OTKOJIKY HENIAKYBAaYKHTE THIIOBH33,

[1aBHATA OPUYMHA 33 BOBENyBamke Ha IaKyBad-
KHTE KOMIIO3HTH Oeire 71a ce 00e30equ ecreTcku
MaTepHjal 3a pelapandja Ha IIOCTEPHOPHUTE
3a0u3. Maxo cBojeTBaTa KOHM ce H3MEpPEeHH BO Jia-
bopaTopuja He ce €O CHTYPHOCT IOZI00pH O OHEe
HA HEMAKYBAYKHTE KOMIIO3UTH, KIMHUYKUTE TI0-
ATOIU ja MOAAP:KyBaaT HHUBHAaTa ymorpeba. Ha
IIP. BO €JTHA CTY/IMja Kajie BKYIIHO PEeCTABPAIHH O]
Knaca I u Knaca II ce mocTaBeHH BO IeT Pa3/IMYHU
CTOMATOJIOLIKH OPAMHAIINH Ce Pa3TJie[lyBaHH 10 2
roguHmss. AHaToMcKaTa opMa M NOBPIIHHCKATA
panaeoct GHIe KOMIUIETHO HIPHUDATIUBU, OKPaj
BHCOKOTO OITOBApYBahe U 110 2 TOAHHH, 96% of
pecraBpanmuTe Omiue 3amoBosiuTenHH. CiIMYHM
pe3yaTaTH GIUIe IPUKAXKAHK 33 PA3JIHYeH THII Ha
MAKyBaYKH KOMIIO3UT IIOCTABEH O HCTHOT CTOMA-
TOJIOT BO CTYAHja Koja omdaTiia 55 KaBUTETH Kaj
36 manueHTH?. [ToHaTamy, BKymHO 96% of1 pec-
TaBPAIUHTE IIPOJOJIKUIIE cO (DYHKITH]a 3a[0BOTH-
TEJIHO MO 2 TOJUHH Off KIMHHYKA yroTpeba. Iloc-
TOeJla MHWKAIKja 3a TpoMeHa Ha Gojata, Guaejin
31 of; pecrapparuuTe Ouie pasrupasu co “bravo”
110 KpUTepuyMHTe Ha Ryge 3a mpomeHa Ha Gojarta.
Tpu pecraBparyu ce panrupanu co “bravo” 3a map-
THHAJTHA aJjaTaIuja.

@Gi) Teunu KOMNOIUMHU CMOAU

TeuHHTEe KOMIIO3UTH CE BOBEJEHH BO CTOMATOJIO-
rHjaTa Bo 1996, U OTTOTALII Ce TOKAKaJe KAKO MHO-
TV YCIIENTHH BO PA3JIMYHH KIIMHWYKH alTHKAIMHAY
Tue ce KapakTepH3HPaaT co HHCKa BHCKO3HOCT IIPH
arIuKaIija, ocobeHo Bo cropenba co MaKyBauKH-
Te KOMIIO3UTH. 3a Pas3JIHKa OJ MaKyBauyKHUTe, THE
ce COZPIKAT BO TEHKH IIMPHIIEBH H HCTEKYBAaT CO
IIOMOIII Ha urjia (0GHYHO ToJIeMHHA 20).

Teunure xKoMmo3uTH ce GOPMyJIHUpPaHH CO MHO-
Ty IOMaJI0 KOJTMYECTBO HA IIOJIHHUTEN BO OHOC HA
NaKyBauYKHUTE HIH XHﬁpI/II[HIfITB THUIIOBH HA KOMIIO-
3uTH. BOJyMeHOT Ha MOJTHUTENIOT JIEXKH BO PaH-
TOT OKOJIy 41-53% (eKBHBaJIeHTHO Ha 56-70% BO

“Ss. Cyril and Methodius” Universi

Review of Faculty of Dentistry - Skopje

in Skopje

Thus research does not support the manufacturers’
claims.

Despite their high filler loading, packable compos-
ites do not appear to be any stronger than earlier
types of composite®.

Various mechanical properties have been shown to
be similar to that of non-packable composites3®3
and fracture toughness to vary with brand, with
some packable composites having a lower fracture
toughness than non-packable brands®.

The main reason for introducing packable com-
posites was to provide an aesthetic material for the
repair of posterior teeth3t. Although properties as
measured in the laboratory are not necessarily su-
perior to those of non-packable composites, clinical
data appear to support their use.

For example, in one study in which a total of 88
Class I and Class II restorations placed in five dif-
ferent general dental practices were examined after
2 years3s.

Both anatomic form and surface roughness were
found to be completely acceptable, despite the high
loads placed upon them, and after 2 years, 96% of
the restorations were found to be performing satis-
factorily.

Similar results were reported for a different brand
of packable composite placed by a single operator in
a study involving 55 cavities in 36 patients®. Again,
a total of 96% of restorations continued to function
satisfactorily after 2 years of clinical service.

There was some indication of colour change, since
31 of the restorations were graded “bravo” on the
Ryge criteria for colour match. Three restorations
were also graded “bravo” for marginal adaptation.

(i) Flowable composite resins

Flowable composites were introduced to the dental
profession in late 1996, and since then have proved
to be highly successful in a variety of clinical appli-
cations?”. They are characterised by a low applica-
tion viscosity, particularly compared with packable
composites. Indeed, they will flow readily, unlike
packables, which are stiff pastes when unset. Typi-
cally, flowable composites are supplied in small
syringes fitted with very narrow bore needles (typi-
cally 20 gauge).

Flowable composite resins are formulated with much

lower amonts of filler than either hybrid or packable
composites. Filler volumes typically lie in the range

15
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maca)¥’. Ce KODHCTAT 3a 3amedaTyBame Ha GHCypH
¥ jamMuuku’®, najEepu U 0asH, MajaH KABHTETH OF
Knaca V3 4° g penapariija Ha pasjaHUHH pecTaB-
panun#, BKIyYyBajku u amanramu#. Hako osme
MaTepHjaTH ce TIOMAJIKy Pe3HCTEHTHH Ha abpasuja
II0 IPYTUTE THIOBH HA KOMITO3UTH, 4 HCTO TAKa Ce
¥ IIOMAJIKY OTIOPHH, HAOAHTE YKAKYBaaT AeKa J0-
6p0 HU3APIKYBAAT BO CKJIOI HA OBHE AILTHKAIHH.

Jlpyra KOpHCHA aIUTMKAIMja HA TEYHUTE KOMIIO3H-
TH € KOH3ePBaTHBHATA IPEeIapanyja Ha alpoKCH-
masieH kapuec of, Kiaca II. TeuHuTe KOMIIO3UTH
MOJKe J]a ce KOPHCTAT KaKo IIPB CJI0j, T.e. J]a Ce I10-
CTABAT BEIHANI II0 MOBPIIWHCKHOT IpPEe-TPeTMaH
M amMKanMja Ha aTxe3wB. lloToa cJlefH armiu-
Kanuja Ha NaKyBaYKH KOMIIO3HT, KOj Ce MeIIa co
HEIOJIMMEPH3HPAHHOT TeYeH KOMIIO3HT U THe Ce
[IOJTIMEPH3HPAAT 3aeHO CO MOMOII Ha JIaMIIa 3a
nozmMepu3anujat. Bo moseke cryquu, oBaa mpo-
Leaypa ce MOKaKA/Ia KaKo KOPUCHA 3a PelyKIHja
Ha MHKPOIIPOIMYCTIMBOCTA OTKOJIKY €IHOCTABHATA
CJIOEBHTA TEXHHWKA HA IOCTABYBarbe HA XUODHIHH
KOMITO3HTH**5, 3apajiu Toa, TEUHUTE KOMIIO3UTH,
Kora ke ce KOPUCTAT IPABUIHO, MOXKAT Ja TIOMOT-
HAT BO BP3YBAETO HA [[eJINOT KOMIIO3UTEH CHCTEM
Ha NMOBPIIMHATA Ha 3a0HTe.

CnuueH WCXOZ, MOKe Ja ce obue Kora TeuHHTe
KOMIIO3UTH C€ KOPHCTAT KAKO JIAjHEpH WIH Gazu
Ia ce samTuTH mysmara. OcobeHo, mocrojar 6poj-
HH NIOJATOIH 33 PENYKIHja HA [IOCTOLIEPATHBHATA
CEeH3HTHBHOCT*#®, MaKo JIDYTH CTYJAHH He TH pe-
IIPOAYIIMPAAT HCTHTe Pe3yaTaT* >, Iorpebuu ce
[IOHATAMOIIHHE HAMIOPH J1a ce 06jacHaT AUCKpeaH-
IUTE U JIa ce HUIeHTAGDUNUpPaaT 0coOeHOCTHTE BO
pakyBame U IOCTaByBAlbe HA TEYHUTE KOMIIO3HTH
KOH BOJIAT KOH IIO3MTHBEH HCXofl. EJNeH acmekT e
JleKa IMAaar II0ToJIeM KaIlalluTeT Ja ce afalTHPAaT
KOH 3a0HAaTa IOBPIIHHA, CBOJCTBO KOE ce 09eKyBa
Ja ja pemylupa MHUKDOIPOIYCTIHBOCTA U CJIel-
CTBEHO, JIa ja eJIMMHHHUpA [IOCTONIEPATHBHATA CEH-
BUTHBHOCT. JlaJIM Toa BO IpakcaTa (GyHKIHOHHpA
€ BEpPOjaTHO pe3y/ITaT Ha OIEepPATHBHATA TEXHHKA
HA PasIMYHUTE KIMHAYAPH® M NOHATAMOIIHH
CTY[UH ce OTPebHH 1A ce PACUHCTH TOA.

OciroGoayBame Ha GIyopHIH O KOMIIO3UT-
HHTE CMOJIH

@ Ocaob600dyearse Ha ghayopudu 00 KoOH-
8EeHYUOHATHUIME KOMNOZUIMHU CMOAU

KoMIIo3uTHHTE CMOJIH He ce BO cocToj0a HHXepeT-
HO J1a ocsobonyeaar duyopuzan. Ho moxar ma ce
37106HjaT co TOA CBOjCTBO aKO UM CE TO/IaZIaT COEH-
HeHMja KOH coApxkat uryopuan. OBHe BKIydyBaar
HeoprasckH coud (Ha rp. NaF wiu SrF2), dmyopu-
JUPAHU CTAKJIA WK opraHcku diyopunu. ITomon-
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41-53% (equivalent to 56-70% by weight)®”. Uses re-
ported include pit and fissure sealants, liners and
bases, small Class V lesions3® 4 and repair of vari-
ous restorations#, including amalgams+. Although
these materials are less wear-resistant than other
types of composite, and also weaker, reports show
that they are able to perform well in this range of
applications.

Another useful application for flowable composites
is for the conservative preparation of Class II inter-
proximal caries. Flowable composite can be used
as the first layer, syringed into place following the
surface pre-treatment and application of adhesive.

This is followed by application of packable compos-
ite, which mixes with the uncured flowable resin,
and these can be cured together by the application
of light from a dental curing lamp+. This procedure
has been shown in several studies to result in much
less microleakage than simply using incremental
build-up of hybrid composites#+45. Thus, flowable
composites, when used properly, can assist in bond-
ing of the overall composite system to the tooth sur-
face.

Similar outcomes have been obtained when using
flowable composites as liners or bases to protect
the pulp. In particular, there have been a number
reports of reduced post-operative sensitivity++%,
though other studies have not reproduced this find-
ing#-5°. Further work is needed to explain these dis-
crepancies and to identify the features of the han-
dling and placement of the flowable composite led
to the favourable outcomes.

One aspect is that they have greater capacity to adapt
to prepared tooth surface, a feature which would be
expected to reduce leakage and consequently elimi-
nate post-operative sensitivity. Whether it does in
practise is probably a function of the operative tech-
nique of the individual clinicians>® and further stud-
ies are needed to clarify this point.

Fluoride release from composite resins

) Fluoride release from conventional
composite resins

Composite resins are not inherently capable of re-
leasing fluoride, but may become so if appropriate
fluoride-containing compounds are added to them.
These include inorganic salts (e.g. NaF or SrF2),
fluoridated glasses or organic fluoride compounds.
Longer-term sustained release requires only spar-
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TOPOYHO OIPAUTHBO 0CI000/AyBabe Hapa caMo cia-
60 pacTBOpIHBH (DIYOPUIHHU cOMH, Kako SrF2 mnu
YbF3 miu cTakieHd IOTHUTEIH O KOH ,,HCTeKyBa“
dmyopors.  Ocrobonysamero Ha (QUIVOPHAM Off
OBHe CyIICTAaHIIUH Oapa Bojata fa AudyHIHpPA BO
KOMIIO3HTHATA CMOJIA, IIPOIlec Koj e CIop, nopaju
xuzapodobHaTa TPHPOJia HA KOMIIO3HTHHOT TIOJTH-
MepeH cucreMs?. Toa, cemak, Mozxe J1a ce 3a6p3a co
MPUCYCTBO Ha XUJIPOMUIIHN HIIA JOHCKH aJ{UTHBH53
U Cce jaByBa BO JIOBOJIHA MepKa Jia ce TIPOMOBHPA OC-
noboayBameTo Ha QUIYOPHIH Of] pecTaBparujara.

KosmuectroTo Ha QIyopu/iu 0c1o00/1eHO 0ff KOM-
MIO3UTHTE € MHOTY MOMAJIO Off OHA 0CI000/IeHO 0]
r1ac-joHoMep IjeMeHTHTe. Toa € HCTO Taka HOHH-
CKO 0] OHA 0CJI000/I€HO Of] IOJTHAIHA-MOAH(H-
IMUpaHUTe KOMIO3UTHH cMonn. OBa Moxke Jia ce
pedyieKTHpa cO IIOHHCKO ONTOBapyBame co GIyo-
PHIH BO KOMIIO3UTHATA (DOPMyJIaIHjass-ss,

OcnobonmyBamero Ha QUIYyOpHAH He IIOKAXKYBa
SHHHIHAJATHA €KCIUIO3HBHOCT® 0/ KOMIIO3HTHHTE
CMOJIH B HCTOBPEMEHO Ce ITOKAKYBa JeKa HMa Mal
KaIlalluTeT 3a [IOBTOPHO NOJHEHE co GIIyopHIH
Kaj HajroyieM OpOj Ha CHCTEMH, HAKO ITOBTOPHOTO
MOJHEEHE € IPHKAYKAHO O7f eKCIIEPUMEHTATIEH KOM-
no3ureH cucreM”. Opf Apyra cTpana, dbIyopuanTe
ce 0c10B0yBAaT BO JI0JT BPEMEHCKH TEePHOJI, Haj-
MAaJIKy €[HA TOIMHA KOJIKY IITO Ce NPHKAMKAHU BO
CTyauuTE 59,

(ii) OcaoGodyearwe Ha diayopudu o0
noauayud-moduduyuUpaHu KOMNO3UMHU
cmoau

Kaxo u duiyopuupaHuTe KOMIIO3UTHH CMOJIH, TI0-
JIHANHA-MOTUGbHUIUPAHATE KOMIIO3UTHH CMOJIH
HE TOKAXKYBAAT WHUIMJAJIHO ,EKCIUIO3UBHO" OC-
soboyBame Ha (uryopuau®oss, HO mpy:Kaar mpo-
IO/DKEHO OcTOBOIyBale KOe Tpae 3HAUHTeeH
BpMeHCKH Tnepuon®. HuBoara Ha ocsrobo/yBarbe
Ha dQuyopugu of NOTHADUA-MOAMHIHPAHHTE
KOMIIO3UTHHM CMOJIH BapHpaaT Kaj pasjIHuHHTe
THIIOBH, ¥ MOXKEe /la Ceé KOMIApHpa CO KOHBEH-
[UOHATHUTE IJIAC-jOHOMED IIeMEHTH BO OfpeJIeHH
cryuan®. Cenak, nocton GpyHIaMeHTATHA Paz3/ii-
Ka BO 01000yBameTo Ha GUIyopHIu Mely [BaTa
MaTepHjaIu OUIEjKH TOHATH-MOAbUIHPAHH-
Te KOMIIO3UTHH CMOJIHM MOPAaT Aa NPHMAT BJIATA
3a /]a ja MPOMOBHPAaT ceKyH/IapHaTa anuno-6asua
peakumja npes dayopuamte 1a 6ugaT 0coboeHn
OJf IOJTHUTEJIOT', IIPH LITO OH MO:KeJI 1a U3JIe3e Of
marepujanor. Kaj HeKOM THIIOBH HA TIOJTHAIH/[-MO-
Au(UIMPaHU KOMIIO3UTH, HUBOATa Ha Quiyopuau
Ce 3T0JIeMyBaaT o I0aBame Ha (QIyOpHIHU COJH,
kako mrro e YbF3, Ho U BO THe Marepujaid Mopa
7a uMa audys3uja Ha Bojia BO MaTepHjaIoT 3a Jia ce
pacteopu uIyopHHATA COJI, H OBOj Iporec Oapa
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ingly soluble fluoride salts, such as SrF2 or YbF3, or
leachable glass fillerss.

Fluoride release from these substances requires wa-
ter to diffuse into the composite resin, a process that
is slow, due to the hydrophobic nature of the resin
polymer system52.

It is, however, accelerated by the presence of hydro-
philic or ionic additivesss so that it occurs at a suf-
ficient rate to promote the release of fluoride from
the restoration.

The amount of fluoride released by composites
tends to be much lower than that released by mate-
rials such as glass-ionomer cements.

It is also lower than that released by polyacid-mod-
ified composite resins. This may reflect lower fluo-
ride loadings in the composite formulations¢-5¢,

Fluoride release tends to show no “early burst” from
composite resins, and also there appears to be lit-
tle capacity for fluoride recharge in most systems,
though recharge has been demonstrated for an ex-
perimental composite systems7.

On the other hand, fluoride has been shown to be re-
leased over long periods of time, at least a year hav-
ing been reported in a number of studiess®,

(i)  Fluoride release from polyacid-mod-
ified composite resins

Like fluoridated composite resins, polyacid-modi-
fied composite resins shown no initial burst of fluo-
ride®-%2, but deliver a sustained release that contin-
ues for considerable periods of time®®.

Levels of fluoride release from polyacid-modified
composite resins vary with brand, and can be com-
parable with those of conventional glass-ionomer
cements in certain cases®.

There is, though, a fundamental difference in fluo-
ride release between these two materials as pol-
yacid-modified composite resins have to take up
moisture to promote the secondary setting reaction
before fluoride can be released from the filler'e, and
is able to move out of the material.

In some brands of polyacid-modified composite res-
in, fluoride levels are augmented with added fluo-
ride salts, such as YbF3, but even in these materials
there has to be diffusion of water into the material to
dissolve out the fluoride salt, and this process takes
a finite time.
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ozpeneHo speme. OBHE OJI0KeHH IPOIECH 3HAYAT
JleKka  TIOMHAnHUI-MOJH(HITUPAHUTE KOMIO3HTH
MOYAT /1a 0C/I060/IAT MHOTY MAJIKY (DIIyOPH/H BEJI-
HAIII [10 II0CTABYBALETO™, IYPH U aKO Ce eBeHTYaI-
HO Ccrioco0HH 33 0c1000/IyBahe Ha KOJIMYECTBA Ha
(uryopuin Kou UM 0/ITOBAAT HA OHUE Ka] KOHBEH-
IHOHAIHHTE IJIac-JOHOMED I[eMEHTH Ha [0JIT POK
(/10 TpH TOIHE) 64,

(iii) Ocaobodyearse Ha hayopudu o0 2u-
omepume

Kako u kaj IpyruTe THIIOBH HAa JEHTAJHH KOMIIO-
3HTH, IIPOYIYBAHO € 0CJI060AyBatheTo Ha GuIyopH-
Jii Kaj rnoMepuTe. THe MOKaXyBaaT 0cJI000/TyBatbe
Ha QIYOPHAH BO JOJT POK®™ % Mako, Kako W /Ipy-
THTE TUIIOBH HA KOMIIO3HTH, He MOCTOH PaH ,eKe-
03uBeH” edheKT Ha 0cI060AyBamke HA QIIyOpHIH.
ITenokymHHTE KOJIHYecTBa Ha ocrobonenu duryo-
PHIHU HajIeHO € JeKa ce MOHUCKY OTKOMIKY Kaj Ipy-
TUTe KOMIIO3HTH, 4 TOA MOXKE /1 € KaKO Pe3yJIrar
HA PEJIATHBHO MAJIOTO KOJIMYECTBO HA JIOCTAIIHH
duyopunu o oeue matepujaru. IloBeke crymuu
VKaKyBaar Jeka THOMepHTe HeEMaaT CIocO6HOCT 3a
MMOBTOPHO TIOJTHEH:e®,

Jaxrygonu

KomnosutHuTe cMosH ce 100po eTabaupaHy MaTe-
PHjauIH BO KIMHHYKATA cToMaTosioryja. Tue ce 6a-
3HPaHu Ha 0GP0 MO3HATA TEXHOIOTH]A, CO BUCOKO
3a/I0BOJIUTEIHH Pe3YJITATH BO KIMHHYKH YCIIOBH.
Bo momeHTOT, THE ce MaTepHjaa Ha u3bop 3a Ju-
PEKTHH ecTeTCKH Pelapalii BO CTOMATOJIOTH]aTa,
U [VIABHO MO2Ke JIa ce IPENBHIAT HUBHUTe Iepdop-
MaHcH. HwupHara ynorpeba e YyBCTBHTENHA Ha
TEXHHKATA HA TOCTABYBAIbE, HO CENaK Ce OJNINYHU
MaTepHjaIH.

Co Tek Ha BpeMeTo, rosieM 0poj Ha MOpUdHKAIIH
ce TPEeJIONKEHH, BKIIYUYBajKH TO PA3BUBAETO HA
dyopocnobonypaduki BapHjaHTH, KAaKO U HOBH
MaTepHjasIi- MOJHAIHI-MOAUGMHUITHDAHATE KOM-
TO3UTHU CMOJIM U THOMepuTe. OBHE MaTepHjaIn
TeHEePAIHO ce MOMAJIKY 3aI0BOIYBAYKH, IIOPAIH
mpHcycTBOTO Ha xuzpodobHu kommonentn. Ho,
THe HMaaT OrpaHHdeH OpPoj Ha aIUIMKAINH, a O OT-
JIef Ha TOA J[eKa BO MOMEHTOT HMa JIOBOJIHO Ioja-
TOIM 33 HUBHHUTE KapPAKTEDUCTHKH, HUBHATA YIIO-
Tpeba e oIpaB/iaHa BO OJIPe/IeHH OKOJIHOCTH.
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These delayed processes mean that polyacid-modi-
fied composites may release very little fluoride when
newly placed®, even if they are eventually capable
of releasing amounts of fluoride that match those of
conventional glass-ionomers in the long term (up to
three years)® ¢4,

(iti) Fluoride release from giomers

As with other types of dental composites, the giom-
ers, have been studied for their fluoride release be-
haviour.

They have been shown to release fluoride for ex-
tended periods of time®* %, though, like other types
of composite, there is no early burst of fluoride re-
lease.

Overall amounts of fluoride released have been
found to be lower than for other composites, and this
may be a reflection of the relatively small amount of
available fluoride within these materials.

Studies suggest that giomers are not capable of any
significant fluoride recharge®®.

Conclusions

Composite resins are well-established materials for
use in clinical dentistry. They are based in mature
technology, with a highly satisfactory record of clini-
cal service.

They are now the material of choice for direct aes-
thetic repairs in dentistry, and their performance
is reliable and reasonably predictable. Their use is
somewhat technique-sensitive, but they are none-
theless extremely good materials.

Over the years, a number of modifications have been
proposed, including the development of fluoride-re-
leasing variants, and novel materials such as polyac-
id-modified composite resins and giomers.

These materials are generally less satisfactory, be-
cause of the presence within them of hydrophobic
components. They do, though, have niche applica-
tions, and there is now sufficient data on their per-
formance and properties for their use to be justified
in appropriate circumstances.
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