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Ancrpakr

CrmocofHocTa HA MaTepHjasloT fga ja HMHXHOHpa
rojaparta Ha CEKYHIApeH KapHec 3aBUCH Off II0BeKe
tdaxTopu Mely koH e opMHparhe Ha HHTHMHA Bp-
CKa Mely [TOJIHEETO H KABHTETOT, KAKO H Off CIIO-
cofHOCTa HA MaTepHjasyoT Aa ocjiobomyea Kapuec
MPOTEKTHBHU areHCH.

Llest Ha OBOj TPY/ € Ja ce OZIpelu II0PACTOT Ha KOH-
neHTpanujaTa Ha GIyopoT BO JIEHTHHOT 33 MEPHOJT
0 3 H 10 HeslesH IO AIUIMKAIMja Ha MaTepHjaIn
KOH cofip:KaT H ocyiobomyeaar (uiyop BO TEKOT HA
TIOZIONIT BPpEMEeHCKH TepHo/i. /IBa o7 HUB IpHIara-
aT Ha rpymara Ha miac joHomep memenTtu (IJII)
u Toa Fuji Lining LC (GC Tokyo, Japan) cmonec-
TO MOAMGDUIIIPAH T7ac joHoMep memenT, Fuji IX
koHBeHnuoHaneH [JI] u Prime&Bond (Dentsply,
DeTrey) ox rpynarta Ha JeHTHH aTxe3uBH. Menuty-
BabETO € HAIPABEHO Ha €KCTPAXUPAHH TPETH MO-
JIapH Kaj HaIlHeHTH Ha BO3PACT O 30-40 TOJHHH.
Konnentpanujara Ha uHKOpropupupas duryop ja
0/Ipe/ilyBaBMe CIIeKTPO(hOTOMETPUCKH.

PesynTaruTe O HAIIETO HCIHTYBAHE IOKAXKaa
CTATHCTUYKH 3HAYaeH ITOPACT Ha KOHIIEHTpaIHja-
Ta Ha QUIyop BO JIEHTHH Kaj CHTE HCIIUTYBAHHU MaTe-
pHjain. AHanm3aTa Ha Pe3yJITATHTE ITOKaKA JeKa
KOJIMYHMHATA Hd MHKOPHOPHPAH (JIyop BO JeHTHH
110 AIUIMKAITHja Ha I7Iac JOHOMeD IIeMeHTHTE e 3Ha-
YHTEJIHO II0TOJIeMa Of, KOJMYHHATA Ha HHKOPIO-
pupan Quiyop kaj rpynara pectaBpHpaHa co JieH-
THH aTXE3HUB.

Koxyanu 360poBH: ceKyHIapeH Kapuec, ¢uyop,
IEHTATHH MaTepHjasIi.
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Abstract

The ability of the material to inhibit the secondary
caries depends on several factors, among them be-
ing the formation of an intimate connection between
the filling and the surface of the tooth, as well as the
capability of the material to release caries-protective
agents, the fluoride provides for the neighboring
and surrounding dental structures.

The goal of the study is to determine the increase
of the fluoride concentration in the dentin in a 3
and 10 weeks periods, in permanent teeth restored
by means of three different restorative materials,
which according to the producers’ recommenda-
tions consist of and release fluoride for a longer pe-
riod of time. Two of them belong to the group of
glass ionomer cements (GIC) such as Fuji Lining LC
(GC Tokyo, Japan), resin modified glass ionomer ce-
ments (RMGIC), Fuji IX, a conventional GIC, while
the third is a dentin adhesive, Prime & Bond (Dent-
sply, DeTrey). The examination was performed on
extracted impacted third molars of patients aged
between 30 and 40. The incorporated fluoride con-
centration has been was determined by significant
increase on a spectrometer (Perkin Elmer 50) at
the Faculty of Mathematics and Natural Science in
Skopje. The results of our examination revealed a
statistically significant increase of the fluoride con-
centration in the dentin after applying filling in all
three tested materials. The analysis of the results re-
garding implementation of the fluoride in the dentin
showed that the incorporated fluoride quantity in
the dentin was highest after application of GICs and
lowest after application of Prime & Bond.

Key words: secondary caries, fluoride, dental ma-
terials
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Bosen

CexynjapHHOT KapHec e Oe3 COMHEHHe efHA O
HajBOXKHUTE MPHYMHH 32 [IPOMEHa Ha pecTaBpa-
nmjara. IlojaBaTa Ha CEKyHIAPHHOT KapHec 3aBH-
CH 071 HEKOJIKY (DAKTOPH KaKo IITO € KOMILJIETHOTO
OTCTpaHyBake HA KAPHO3HHTE MACH, HAYHHOT HA
mpernapanija, OpaaHaTta XUIMeHa, CrocobHoCTa Ha
MaTepHjasoT 71a 00e30emu 100po pabHO 3aTBOpaIbE,
Kako W of cmocofHOcTa Aa ocimoboayBaaT Kapu-
€C-TIPOTEKTHBHHU areHcH kako ¢uyopor. ®ayopor
ocso6o7ieH 0] MAaTepHjaJIoT 3a pecTaBpalryja ce
HMHKODPIIOPHUPA BO COCEAHUTE 3a0HU CTPYKTYPH Ipa-
BEjKH 'l IOOTIODHY HA JIEYBAKETO HA KAPHOTEHH-
Te HOKCH> 3456,

[JI-tute ce pecTappaTHBHH MaTepHjaaH KOH
cozpakatr u ocaobomyBaar quIyop BO TEKOT Ha JIOJT
BpeMeHCKH Itepuon? 7 ®. Bo mocyiefHUTe TOJHUHH cé
TIOAKTYEJIHH C€ KOMIIO3HTH H aTXe3WBH KOH COZIp-
aT ¥ ocnobomyeaar duiyop. KonvunHaTa Ha WH-
KOpHopupaH GIIyop Kaj pasIMYHU MaTepHjaIH 3a
pecTaBpanyja e pasJIMYHa U 3aBHCH O] KOJTHYHNHATA
Ha QuIyop mrto ce ocz1060/1yBa 0/ OBHe MaTepHjaIn®
1, Hajronem gei of, ¢bIyopoT ocsio60/ieH off pecTas-
PATUBHHOT MaTEPH]jasl ce HHKOPIIOPUPA BO OKOJIHH-
0T eMajJI U JIEHTHH H TH IPaBU MOPe3HCTeHTHH Ha
JlellyBameTo Ha KapHOTeHHTe HOKcH'™ '» 3. OTTyka
HpoHU3JIeryBa fieka (yopocinoboyBadKUTe pecTas-
PaTHBHH MaTepHjaId NMaaT 3HadaeH eekT BP3 pe-
3HCTEHTHOCTA Ha JIEHTHHOT, 4 CO T0A H Ha IPEeBeH-
IHjaTa o] I0jaBa Ha CeKyH/apeH KapHec.

IMen na Tpyaor

[lenra Ha 0BOj TPyZ Gemie Za ce ogpey KOHIIEH-
Tpanujata Ha WHKOPIOPUPAH (HIyop BO JEHTHH IO
aIUIMKanuja Ha TpH ¢UIyopocsIo6oyBadKN PecTaB-
PATHBHH MaTEPHjaJId BO IEPHOJ Off 3 U 10 HEJEJIH.

MarepHjas 1 METO,

HcnuryBarmero Gellle H3Be/IeHO HA MHTAKTHH TPETH
MOJIAPH O] KOH TI0 eKcTpakIujara Gea OTCTpaHeTH
MEKHUTE TKHUBA U Oellle cenapupaH KOPOHAPHUOT Of
kopeHcKkHOT fes1. Kaj cure 3a6u Gea ucnpenapupa-
HH KaBUTETH ITIpBa KJlaca co JIHO Ha KaBHTETOT BO
JIeHTHHOT. 3a dopMHpame Ha apredumyenHa je-
3uja ro kopucreBMe cucremot methylcellulose ren
1 MyledHa KucesinHa co pH=4,6 Bo nepuop of ceiym
neHa. [lo gexamudukanujata KopoHkHTe Gea mo-
JIeJIEHW BO TPH €JHAKBH IPYIH O] IO 20 KOPOHKH.
Koponxwure o] cexkoja rpymna Gea cenapupaHH Bep-
THKAJTHO Ha ITOJIOBHHA U Off ceKoja rpyma Gea dop-
MUpaHU ABe moArpynu. Ha egHarta MOJIOBHHA Off
NPBUTE IOIPYIH Oellle aIUTHITMPAH HCITUTYBAHUOT
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Introduction

Secondary caries is undoubtedly the foremost rea-
son for replacement of restorative fillings. Second-
ary caries occurrence depends on several factors:
the initial complete removal of caries substance, the
method of enamel layer preparation, on the oral hy-
giene, as well as on the capacity of the material used
to bind the filling and the tooth and on its ability to
release caries-protective agents such as fluoride'.
The fluoride released from the restorative material
is incorporated in the neighbouring teeth structures,
thus making them more resistant to the activity of
cariogenic agents>345°,

GICs are restorative materials which contain and
release fluoride over a long time period® 7 8. Com-
posite resins, adhesives and bonds which contain
and release fluoride are also in use. Deposition of
fluoride in dentin and enamel depends primarily on
the amount of fluoride released by the materials®
. Most of the fluoride released from the restora-
tive materials is incorporated into the surrounding
enamel and dentin and makes them more resistant
to the cariogenic factors' > 3.

The resistance of dentin to the occurrence of sec-
ondary caries in restorations with conventional and
light curing GICs is determined by several research-
ers®. Hence the influence of fluoride-releasing ma-
terials in increasing dentin resistance is important,
especially in preventing or postponing the spread-
ing of recurrent caries towards pulp.

Aim of the study

Following the above, the aim of this study was to de-
termine the dentin fluoride uptake from three fluo-
ride-containing restorative materials over a period
of 3 and of 10 weeks.

Materials and method

The concentration of fluoride in dentin was deter-
mined on extracted third molars. After extraction
of the teeth, the soft tissues were removed and the
crowns were separated from the roots. In all the
teeth first class cavities were made with the bottom
of the cavities in the dentin. Artificial lesions were
made by a methylcellulose gel lactic acid system at
pH=4.6 for seven days. After decalcification, the
dental crowns were divided into three equal groups
of 20 crowns. Crowns from each group were sepa-
rated vertically into halves and 2 subgroups were
formed from each group.

On the halves of the first subgroups the examined
materials were applied and the halves from the sec-
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MaTepHjas, JOfeKa MOJOBUHKUTE Of BTOPHTE II0-
JIPYIIN HU CJTy3Kea Kako KoHTposia. Marepujasure
kou I uenutysasMe Gea Fuji Lining LC (GC Corp.,
Tokyo, Japan), Fuji IX (GC Corp., Tokyo, Japan) u
Prime & Bond (Dentsply, DeTrey). IToroa ucnury-
BaHHUTE TIPUMEPOIH TH MHKYOHPAaBMe BO PACTBOP
3a peMHHepaTu3alyja cocraBeH of: 1,5 mmol / 1
CaCl2, 0,0 mmol / 1 KH2PO4, 130 mmol / 1 KCl, 0,1
ppm NaF u 20 mmol/l, HEPES co pH=7,0. ITo Tpu
HesleJIH IpHMepoluTe Gea OTCTPAHETH Off PACTBO-
poT 3a pemuHepanu3anuja. Oy excrepuMeHTaTHH-
Te IPUMEPOITH Oellle COCTPYTAH eMajJIoT H IeHTHHOT
Gellle TIOATOTBEH 33 Meperhe Ha KOHIEHTpaIjaTa
Ha c¢uyop. Hcroro Gelle MOBTOPEHO M CO IIPHMe-
porure o7 10 Hegenu. KoHrenrparajara Ha Guiyop
Bemre oxgpeseHa cuekrpodoromerpuckn. JlobueHu-
Te PE3YJITATH OJ CUTE MCIIUTYBamba 0ea CTaTUCTUYKH
aHaJIM3UPAHU.

Pesyaratu

PesynraThTe 0 MEPEHETO HA KOHIEHTpAIMjaTa Ha
HMHKOPIOpHpaH Iyop BO AeHTHH 3a IEPHOJL O7f TPH
He/leJIM TOKaXkaa CTATHCTHYKH 3HAYajHa pasiiuKa
BO KOHIIeHTpaIijaTa Ha (iyop nomely KOHTPOJIHH-
Te ¥ NCITHTYBAaHHUTE IPHMEPONH Kaj CHTe HCIIUTYBa-
HU MaTepHjayn. AHAJTM3HTE 34 CHTE TPH UCITHTYBA-
HH TPYIIH MOKaKa BPETHOCT 33 P<0.01 IUTO 3HAYH
JleKa TOCTOM CTATHCTHYKH 3HAJYajHa PasjiiKa BO
KOHIIEHTpanujaTa Ha ¢UIyop BO JIEHTHH IpeJ H 110
aIUIMKALYja Ha MOJTHEEETO, T.€. IOCTOU 3HATHUTEII-
HO 3T0JIEMYBarhe Ha KOHIIEHTpanujaTa Ha quiyop mo
arIuKaIuja Ha TTOJIHEHETO.

3a mepuon o7l 3 HeNeNH HAjrOJIEMO HHKOPIIOPH-
pame Ha IIyop Bo eHTHH belnle 3abesieskaHo Kaj
npumeponute Tperupanu co Fuji IX ( 0. 214 pg/
mg), IoToa CJIeyBaa IIPUMEpOIUTe TPETHPAHH CO
Fuji Lining LC ( 0.165 pg/mg), noneka npHMepoIu-
Te TpeTHpanu co Prime&Bond (0.099 pg/mg) mo-
Ka)kaa CTATHCTUYKH HAjHHCKA KOHIIEHTpaInuja Ha
UHKOpTIIopupaH ¢uiyop (rpadukoH 1).

I'pagpuxon 1. Konuyenmpayuja Ha uHKOPNOpUpaH
dayop eo denmun (ug F/mg), mpu Hedeau no
anauxayuja Ha pecmaspamueHuom Mamepujai.

CrarucTuukaTa aHamu3a co nomont Ha AHOBA Tec-
TOT 32 HYyMepHYKH o0eJiexkja Ha HabJbyyBaIbe, BO
IIEPHON Of] 10 HeJIe/IH IOKAXKa BPeJHOCT 3a P<0.01
LITO 3HAYM JIeKA IIOCTOHM CTATHCTHYKH 3HAYajHA
pasiIHKa BO KOHIEHTpanujaTa Ha uiyop Mel'y KOH-
TPOJIHUTE H HCIUTYBAaHHUTE IpHMepouH. Kommau-
HaTa Ha HHKOpIOpHpaH GJIyop Kaj IpHMepoIuTe
tpetupany co Fuji IX u Fuji Lining LC Genre 3naun-
TEJIHO ITOBHCOKA BO cropenda co komuuuHara doy-
Op HHKHPIIOPHPAH Kaj IPHMEpPOIHTE TPETHPAHHU CO
Prime&Bond. He nocroeriie craTUCTHYKHN 3HAYajHA
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ond subgroups were used as control samples. The
materials used in this study were: Fuji Lining LC
(GC Corp. Tokyo, Japan), Fuji IX (GC Corp. Tokyo,
Japan) and Prime & Bond (Dentsply, DeTrey). Later,
the examined specimens were incubated in a remin-
eralization buffer, containing: 1.5 mmol/1 CaCl2, 0.9
mmol/1 KH2PO4, 130 mmol/l KCl and 20 mmol/1
HEPES with pH=7.0. After 3 and 10 weeks all the
tested samples were removed from the solution.

The tested material was removed from the exam-
ined groups, the enamel was separated from the
dentin and the teeth were prepared to determine
the concentration of fluoride. The concentration of
fluoride was determined spectrophotometrically at
the Faculty of Mathematics and Natural science.
The obtained results from all trials were statistically
analyzed.

Results

The results of the measurements of the amount of
fluoride incorporated into dentin over a period of 3
weeks showed that in Fuji IX, Fuji Lining LC and
Prime & Bond there was a statistically high signifi-
cant difference in average values of fluoride between
the examined and the control groups. Analyses
made using the Willcox’s test of equivalent pairs for
all three treated groups showed a value of p<o0.01,
which points to the existence of a statistically sig-
nificant difference in the average percentage of fluo-
ride in dentin before and after the application of the
filling, i.e. there is a significant increase in fluoride
uptake after the application of the filling.

After a period of three weeks the greatest incorpora-
tion of fluoride in dentin was noticed after applica-
tion of Fuji IX (0. 214 pg/mg) and Fuji Lining LC
(0.165 pg/mg),while the teeth restored with Prime
& Bond showed statistically lowest amount of incor-
porated fluoride (0.099 pg/mg) (Fig 1).

Fig. 1. Concentration of incorporated fluoride in
dentin 3 weeks after application of the material

After a period of 10 weeks, the ANOVA test, showed
p<0.01, which leads us to the fact that there is a
statistically high significant difference in the aver-
age fluoride values between the tested and control
groups.

The amount of incorporated fluoride among groups
restored with Fuji IX & Fuji Lining LC was signifi-
cantly larger than the amount of fluoride incor-
porated in the group restored with Prime & Bond.
There is no statistically significant difference in the
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pasjMKa BO KOJIMYHHATA HA HHKOPIOPUPaH Guiyop
nomMerly rpynuTe Tpetupasu co Fuji IX u Fuji Lining
LC (rpadukoH 2).

I'paghuxon 2. Konyenmpayuja Ha uHKOPNOPUpaH
dayop 6o denmun (ug F/mg), decem nedeau no
anauxayuja Ha pecmagpamueHUOm mamepujan.

[Ipu cnopenfa Ha KOJIMYMHATA HA MHKOPHODHPAH
dutyop 3a mepuoz o 3 ¥ 10 HEIEMH CTATHCTHYKA-
Ta aHAJIM3a MCTO TaKa MOKaXKa BPEHOCT 3a P<0.01
IITO 3HAYM JIeKa KOJIMYMHATA HA WHKOPIOPHpPAH
dutyop 3a mepuoz o1 10 HeJEMH € CUTHU(MHUKAHTHO
MOT0JIEMA CO KOJTMYMHATA Ha UIyop HHKOPIOPHPA-
Ha 3a 3 vezienu (Fpadukon 3).

I'paguxon 3. Komnapayuja Ha npocexnume sped-
HOCMU HA UHKOpNoOpupan dayop 3a nepuod 00 3 u
10 Hedenul.

duckycuja

JloceranHuTe NCTPAXKyBakha YKAXKyBaaT Ha (hakToT
JleKa TI0 AIUTMKAIMja HA MATePUjaid KOM COIPIKAT
u ocsto6omyBaat quIyop, ofpeieHa KOJIHIUHA Off OC-
J10607EHHOT (JIyOp Ce MHKOPIIOPHPA BO OKOJIHHOT
JIeHTHH M eMajn*> . Toa pesyaTHpa co 3roJeMeHa
Pe3UCTEeHTHOCT HA eMAjJIOT U JeHTHHOT KOH JIEjCTBO-
TO Ha KHcenuHH'S. TOKMY 3aT0a arjidKanujaTa Ha
MaTepHjal KOH cOApKaT U ocimoboaysaat duiyop
€ 3HauajHa 3a pPeIyKIHja Ha I0jaBaTa Ha CeKyH/a-
peH kapuec. Bo cBoero in vitro ucnurysaise, Borges
U cOpabOTHHIINTe HANIe JeKa MaTepHjalHTe KOH
ocmobozysaat diyop ja MHXHGHpaaT IporpecHjara
HA KapHOo3HATa JIe3Hja BeJHAIN JI0 PecTaBpaInujaTa,
HO HEMAaT CIIocoGHOCT /1a ja MpeBeHupaaT mojapa-
TA HA HCTaTa. VICTHTE aBTOPH JOLUIE A0 3aKJIYIOK
JleKa KOHBEHI[MOHAJIHUTE H CMOJIECTO MOJH(HITH-
paru CMI'JLI ja peayiupaar qeMuHepanan3anujara
HA JEeHTHHOT, J0JieKa KOMITO3UTHHTE MATEDH]jaTH
HE TIOKAYKAJIE TAKBO CBOjCTBO.

PecTaBpaTHBHHTE MaTepHjaJii Ce pPAa3lIHKyBaaT
Mefy cebe KaKo I10 CBOHMTE XeMHCKH U GU3HIKH 0CO-
OWHH, TAKA U [0 KOJIUYHHATA HA (IIyop IITO ja oc-
no6osyBaar.

Hamero ucnutyBame Oellle M3Be/[EHO HA JIEHTHH
bu/lejku CeH3HTHBHOCTA HA JIEHTHHOT € IIOrojieMa
O]l Taa HA €MAajJI0T, 4 ¥ MaTepHjaIuTe KOH TH HC-
MHATYBABME C€ AIUIMITHPAAT JIMPEKTHO HAa JIEHTHH.
JIeHTHHOT e TTOYYBCTBUTEJIEH Ha JEjCTBOTO HA KH-
CeJIMHU U JAeMHHEPAIH3Hpa nobp30 o7 eMajior, a
¥ TIPOIECOT HA PEMHMHEPATU3AIHja Ce OJ[BMBA TI0-
6p30. MHKOpIIOpUpaKeTO HA (IIYOP BO ZIEHTHHOT
€ IMHAMHYeH MPOIIeC H € BO AUPEKTHA KopesalfHja
€O KOJWYMHATA HA (DIIyOp HITO ce 0cI000ayBa O
PeCcTaBpaTHBHHUOT MaTEpH]jalL.
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amount of incorporated fluoride between the sam-
ples restored with Fuji IX & Fuji Lining LC (Fig 2).

Fig. 2. Concentration of incorporated fluoride in
dentin 10 weeks after application of the material

When comparing the amount of incorporated fluo-
ride after a period of 3 weeks with the amount of
incorporated fluoride in dentin after a period of 10
weeks, the statistical analysis showed that p<o.01,
which leads us to the fact that there is a statistically
high significant difference in the average fluoride
values between the two periods for all tested materi-
als. The amount of incorporated fluoride in dentin
after a period of 10 weeks was significantly larger
than the amount of fluoride incorporated in the den-
tin after a period of 3 weeks (fig. 3).

Fig 3. Comparison of average values of fluoride in
dentin over periods of 3 & 10 weeks

Discussion

The current research points to the fact that after the
application of restorative filling containing and re-
leasing fluoride, a certain amount of released fluo-
ride is incorporated into enamel and dentin®*,

This results in increased resistance to acids on the
part of enamel edges and dentine that are in contact
with fluoride-releasing material®s.

Therefore, application of fluoride-releasing restora-
tive materials is important in reducing the occur-
rence of secondary caries. Under the conditions of
their in vitro study, Borges and al. found that flu-
oride-containing restorative materials inhibit the
progression of caries-like lesions adjacent to resto-
rations, but are not able to prevent the formation of
the lesion. Conventional GICs and RMGICs reduced
the microhardness loss related to artificial caries
and could be recommended for root caries control.

The effects associated with restorative materials
have not been demonstrated*.

These materials differ in their physical and chemi-
cal features, but also in the quantity of fluoride re-
leased.

In this study, dentin was used , because examined
materials are applied directly on dentin and the
sensitivity of dentin is higher compared with that
of enamel. Dentin is more sensitive to the action of
acids, it demineralizes faster than enamel and the
process of remineralization also goes faster. The in-
corporation of fluoride is a dynamic process in cor-
relation with the amount of fluoride released from
the restorative material. The results obtained from
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PesysratuTe off HAIIETO HCTPAKYBAM:E IIOKAMKYBA-
aT Ziexa 1o aIUTHKAIHja Ha PeCTaBPATHBHUOT MaTe-
pHjas, KOIMYWHATA HA HHKOPIopupaH ¢uiyop bere
HajrojieMa Kaj IPHMEpPOIHTEe TpPeTHpaHH co Fuji
IX, xousennmonanes I'JII, a HajHUCKA Kaj IpHMe-
pore Tpetupanu co Prime&Bond. He mocroerne
CTATHCTHYKH 3HAYAjHA paz/IHKa BO KOJIMYKMHATA HA
HMHKOpHOpHpaH (Iyop momery /JBaTa MCIUTYBAaHH
T'J1I-u 3a nepuoy o7 10 HEZEH.

Konuuunarta Ha HHKOpHIOPHPAH GJIIyop BO OKOJIHH-
OT eMajJl ¥ JIEHTHH € 3Ha4YajHa U MOXKe /1A Ce eBay-
Wpa 3a MOIOJT BpeMeHCKH epuoj. Mousavinasab
HaNIOJI 3HAYMUTE/IHO IIOBHCOKA KOJIMYHHA HA OC-
sobomenn duyopumu oz Fuji IX, Fuji VII, Fuji IX
Extra, Fuji II LC ciopezieno co xommnomepure. CM-
I'J11-u criopes; 0BHe aBTOPH MO3Ke 71 0cyI060/TyBaat
€KBHBAJIEHTHA KOJIHMUHHA Ha GUIyOpHIN KAKO K KOH-
Bennuonanuaute [JII-u, HO Moxke 7ja OuaT adeKTH-
paHH 0ff KOJMUMHATA H BHAOT HA CMOJIaTa Koja ce
KODHCTH BO HHBHHOT cocTap 3a GOTOXeMHCKA II0-
smmvepusanuja?. Cnopen Le Tamm HajrosemMo WH-
Kopropuparse Ha duyop ce 3abesexyea kaj 3adure
tperupanu co I'JII, momexa 3adure TpeTHpaHH CO
CMI'JII 1 KOMITO3HT MOKAKyBaaT IOMaIH BPETHOC-
TH Ha HHKOpHopHpaH ¢iyop®. Mukpopasuorpad-
CKHTe HCIUTYBama Ha Wesenberg uero Taka yraxy-
BaaT HA 3HAYUTETHO HHKOPIIOPHpae Ha GJIyop BO
JIEHTHH 110 aruiukaiuja aa TJIY,

Amnukanujata Ha 10% docdopHa KHcelWHA 3a
KOHIWUIIHOHHUpAke Ha JEHTHHOT, 3HAYHTEJIHO IO
3TOJIEMYBa WHKOPIIOPHPALETO Ha (IJIyop MHTED- U
uHTpaTyOymapro. CEM aHanmuauTe NOKaKyBaar
IPOLTHPEHH TYOYIH U [IeMHHEPATN3HPaH HHTEP-
TyOyJIapeH JIeHTHH Ha IOBPINHHATA KOja e KOH/H-
IHOHHpaHa. MeTuTe HETpaskyBamha YKaKyBaarT JieKa
CO JIONOJIHHMTE/IHA AIUIHKAnyWja Ha XuapoduieH
npajmep ce 06e30eyBa HaBIAKHYBAIbe Ha JIEHTHH-
CKaTAa [IOBPIIKHA, IITO TO OJIecHyBa TpaHcdepoT Ha
dyopuaau joru Bo meaTrHOoT'®. Shashikiran u co-
paboTHHUITHTE BO HUBHATA in Vitro cTyuja gomue 710
COBHAHHE JIeKa Jioala 0 BHAYUTEIHO HHKOPIOPH-
pame Ha uiyop BO TBp/iuTe 3a0HU TKHBA 10 AILTH-
KaIfHja Ha KOMIIO3HUT K0j ocy1o6oayea Quiyop, mTo e
BO JHPEKTHA Kopesalja co H0HAOT KOj ce KOpHC-
™

PazyKHTe BO KOJIMIUHATA HA HHKOPIIOpHpaH dury-
op nomery ['JI[-uTe ¥ JeHTHH aTXe3UBUTE Ce JIOJIKH
Ha (AKTOT JIeKa JIEHTWH ATXe3WBUTE Ce AILTUIIH-
paat BO TEHOK cJi0j cropeneHo co I'JIl-ure xou ce
ammunmpaar Bo mogeben cnoj®'. Cnopen Hotta, me-
HeTpaljara Ha (QIIyopuam mo arukanyja Ha TJI]
€ OKOJIy 20 Um 3a IepHoji o1 30 AieHa™. Yamamoto
¥ cOpabOTHHIMTE BO HHBHATA €JIEKTPOHCKA aHa-
JIM3a MOKasKase JieKa [0 TPeTMaH Ha JIeHTHHOT 2%
pactBop Ha NaF, menerparujara Ha Quiyop Moxe
Jia JocTHTHe [1abounHa B 0f 100 m 3a 30 JeHa?
Tantbirojn mak 010N 10 3aKIYY0K JleKa 30 JieHa

34

“Ss. Cyril and Methodius” Universi
Review of Faculty of Dentistry - Skopje

in Skopije

this study showed that after application of the re-
storative material, the amount of incorporated fluo-
ride was highest among the samples restored with
Fuji IX, a conventional GIC, and lowest in the teeth
treated with Prime & Bond for both periods of test-
ing. There is no statistically significant difference
in the amount of fluoride incorporated between the
samples restored with Fuji IX & Fuji Lining LC after
a period of 10 weeks.

The amount of fluoride acquired in sound enamel
and dentin adjacent to GICs is substantial and can
be observed for long periods. The quantity of incor-
porated fluoride in dentin is most probably propor-
tionate to the released fluoride from the restorative
material. Mousavinasab found a higher rate in fluo-
ride release for Fuji IX, Fuji VII, Fuji IX Extra, Fuji
1T LC compared to compomers. RMGICs were found
to have a potential for fluoride release in equivalent
amounts as conventional cements, but may be af-
fected not only by the formation of complex fluoride
compounds and their interactions, but also by the
type and amount of resin used for the photochemical
polymerization reaction”. According to Le Tamm,
the largest fluoride uptake is registered in teeth
treated with conventional GIC, while teeth treated
with RMGIC and composite show smaller values of
incorporated fluoride*®. Micro-radiographic tests by
‘Wesenberg also point to significant incorporation of
fluoride in dentin after application of GIC restora-
tion®.

Application of 10% phosphoric acid for dentin con-
ditioning considerably increases the depth of fluo-
ride incorporation both in the inter- and intratubu-
lar dentin. SEM research confirms the presence of
open or enlarged tubulae, as well as demineralised
inter-tubular dentin, on the corroded surface. Same
authors claim the additional application of hydro-
phyllic primer could secure humidification of the
dentin surface, which assists the transfer of fluoride
ions into dentin'®. Shashikiran et al. in their in vitro
research point to a significantly higher uptake of flu-
oride in hard dental tissues after the application of
fluoride-releasing composite, which is proportion-
ate to the types of bonding used=*.

The difference in the amount of incorporated fluo-
ride between GICS and dentin adhesives is due to the
fact that dentin adhesives are applied in a thin layer
and GICs in greater quantity**. Hotta et al. showed
penetration of fluoride for GIC of approximately 20
pm in 30 days*®. Yamamoto et al. in their electron
probe analysis showed that after treatment with a
2% NaF-solution, fluoride uptake in dentin was no
higher than approximately 100 pm in 30 days®.
Tantbirojn et al. concluded that after a 30-day ap-
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TI0 AIUTAKAITHja Ha KOMIIO3HUT KOj COZPIKU H 0CJI060-
nyBa ¢uiyop, ce 3a0esexyBa 3HAYHTETHO 3TOJIEMY-
Balbe HAa KOHIEHTpanujaTa Ha GUIyop | BO eMajyioT
u Bo JeHTHHOT. KoHneHTpanujara Ha ¢uiyop e Haj-
roJIeMa BO OHHE CJIOEBH 07 €MAjJIOT H IEHTHHOT KOH
ce BO IMPEKTeH KOHTAKT CO MOJIHEETO, H0/IeKa BO
mozIa60KNTE CII0EBH U BO OHHE KOU He Ce BO KOH-
TAKT CO PECTABPATHBHHUOT MATEPHjal KOHIEHTDPa-
EjaTa Ha (PIIyop e 3HAYHTETHO [IOMAa.

Co orvie Ha Toa INTO BO HAIETO MCTPAXKYBAHE ja
oIpefyBaBMe KOHIIEHTpAIHjaTa Ha (QJIyop BO mesa-
Ta JIEHTUHCKA Maca, a He BO OEIMHHE CJIOEBH, U3Me-
peHaTa KOHIIeHTpaIija Ha MHKOPIOpUpPaH GJIyop e
TOMaJIa OJf Taa MIPUKAKAHA Off IPYTHTE HCTPAXKYBa-
qH.,

CnuvHO Ha HaITHTE HCTpaKyBama u Tantbirojn mo-
III0JT 10 3aKJIyYOK IeKa KOTHYHHATA Ha HHKOPIOPH-
paH QuIyop ce 3roJieMyBa MPOIOPITHOHAIHO CO Bpe-
METO Ha KOHTAKT CO PECTABPATHBHUOT MaTepHjai®3,
PaznukuTe BO KOHIIEHTPAIHjaTa Ha HHKOPIIOPHPAH
¢iryop 3aBHCHO 0J] BpeMETO Ha KOHTAKT CO HCIIUTY-
BaHHMOT MaTepUjaJi MHUIMPA JIeKa MCITUTYBAHHTE
MarepHjaad ocsobomyBaaT QUIyOPHIHH jOHH KOH-
THHYHUPAHO 32 LIEJIHOT [IePHOJ, Ha HCIIUTYBAbE.

3axrydok

baszupano Ha pesyjaTaTuTe NPHKaXKaHH BO 0Baa CTy-
JlHja MOKe JIa ce 0YeKyBa KapHOCTATCKO JIeTyBaHe
Kaj cuTe HenMTyBaHU Marepujanu. Cenak octaHyBa
Jla ce yrBpAar edeKTHTe Off IPHMEHATa Ha OBHE Ma-
TePHjaIH BO MIPEBEHIIKja HA CeKYHIAPHHOT KapHec
H WHXUOUIHja Ha HETOBO IIHPEH:E BO TOAIa00KHTE
CJIOEBU HA JIEHTHHOT. [I[pUMeHaTa Ha JIEHTHH KOH-
JIMIMOHEPH M ATXE3UBH MOXe Jia 06e36e/1u 1o106po
pabHO 3aTBOpam-e, MOJIECHO HHKOPIOPHpPAHe Ha
thtyop Bo IEHTHHOT ¥ HETOBA TIOTOJIEMA OTIIOPHOCT
KOH I0jaBaTta Ha CeKyH/IapeH KapHec.
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plication of composite filling containing fluoride,
there would be a considerable increase in fluoride
uptake in both enamel and dentin. The concentra-
tion of incorporated fluoride is highest in enamel/
dentin layers that border on restoration. Deeper lay-
ers and the ones not in contact with the restorative
material contain a considerably lower concentration
of fluoride?s.

Considering that, in our research, the measurement
of incorporated fluoride uptake was done in the
entire dentin mass and not in individual layers in
contact with the restoration, the values obtained are
lower than those provided by the above-mentioned
authors.

Acording to Tantbirojn the total and bound fluoride
in dentin increased significantly with prolonged
contact with the material®2. The changes in the fluo-
ride concentration with the time of exposure to the
examined materials indicate that fluoride ions were
released from the restorative materials continuously
over the 10 week period investigated.

Conclusion

Based on the results acquired, we may expect reduc-
tion of the carious activity, especially the secondary
caries phenomena, in all the tested materials. But,
the effects of application of these materials in pre-
venting secondary caries remains to be seen, as well
as the progression of the inhibition in the deeper
dentin layers. Application of acid conditioners and
dentin adhesives could provide solid closure on
edges, easier fluoride incorporation in dentin, and
higher resistance to secondary caries occurrence.
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Tpadukon 2 / Figure 2

P&B

I'paduxon 3 / Figure 3

I'paduxon 1. KoHneHTpanuja Ha WHKOPIOPHPAH
duyop Bo gentus (ug F/mg), Tpu He/eu 1o arim-
Kanuja Ha PecTaBPaTHBHUOT MATEPHjaJL.

I'padukon 2. KoHnenTpanuja Ha HHKOPIOPHPAH
dyop Bo pentun (ug F/mg), mecer Hepenu 1o
AIUTHKAIMja HA PECTABPATHEHUOT MaTepHjalL.

I'padukon 3. Komnapaiuja Ha POCEYHHUTE BPE]I-

HOCTH Ha HHKOPIIOpPHpaH (GJIyop 3a MepPHof o 3 U
10 HefleIH.
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Fig. 1. Concentration of incorporated fluoride in
dentin 3 weeks after application of the material

Fig. 2. Concentration of incorporated fluoride in
dentin 10 weeks after application of the material

Fig 3. Comparison of average values of fluoride in
dentin over periods of 3 & 10 weeks
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