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@YHKILAOHAJIFA OWTETYBARBA
HA TBPLOUTE SABHNW TKABA
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pe3ynimam ce Ha MacmukKauujama
rnpoghecuoHasiHU ornmoeapyeaH-a
2acmpouHmecmuHasiHuU nopemMemyeam-a
mpaymMamcka OKsiy3uja

6pykcu3am u siowu HasUKU




2yben-e, mpouwere, 00srbybysaH-e Ha mepdume 3abHU mkuea
HeKapuo3HU 0egdexmu

80 pesiayuja co emuoJsiocujama Moxe Oa 20 3aghamam emausiom,

deHmuHom u npedu3seuKaam eocrnasieHuja usu HeKpo3a Ha nysinHomo
MKueo
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HeKapUuo3HU deqdekmu

MO)Ke 0da ce jagam Ha noedQuHuU 3abu unu epynu Ha 3abu
da 6udam 3achameHu cume 3abu

pemko ce 3acmarneHu Kaj nomsadama nonynayuja

HU8Hama UHuudeHua € riocoJsieMa 80 Nno3Hama eo3pacm
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ATPUILJANA =

nocmerneHo U HuU3UOJIOWIKO MmpueHe Ha 3abume u
2yberbe Ha mMKueama 3apadu Macmukayujama,
mpueH-emo co aHma2oHucmume
mpouweHe Ha emausiom U OeHmuHom Ha
UHYyu3aslHume paboeu uU Ha mybepume Ha
OKJly3aJsiIHume noepwuHuU

Kaj gppoHmanHume 3abu ce uHyu3asiHa MOBPUWUHa

naslamuHasiHo HO Hepemko u s1abujasiHo



ATPUAILIANA % :':

emuoJsioauja

ghusuosiowko 2yben-e Ha 3abHUMe mKusa co meK Ha epemMe
mpaymMamcka OKsiy3uja

6pykcu3am

cCmMucKaHse U WKpurnewe co 3abume
cmpecHU cumyauyuu
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deHmuHom ja MeHyea 6ojama
Ha anpoKcumMasiHume rnoepuwuHuU Me3ujanu3ayuja u
HapyuwyeaH-e Ha OKJly3aJlIHume OOHOcCU

HamaJslyearse Ha Me3Uuo - ducmasiHuom ripomMep Kako u

eecmubysio - opasiHUOmM npeYyHUK Ha 3abHuUmMe KOpoHKU
MOXXHO € HamaJlyeaH-e Ha 0eHmaJsiHuom JiaK 6o don)KUHa
dypu u 9o 10mm ~

Knacughukayuja no Broca - 1879

Hema ampuuyuja
QUemHa ampuuuja eo emMausiom, eUOJIUE
QHUPaH OeHMUH

2H OKJ1y3aJsieH perijed,
DCM Ha KOPOH
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ABPPASHN

mpouwerne u 2ybewse Ha 3abHume mkuea noo esiujaHue
Ha Heghu3UOoJSIOWKU MeXaHUYKU U XeMUCKU chakmopu

XOPU30HMaJiHu
eepmukKaJsiHu

demMacmukauuja
apmudpuyuersiHa - eewmaydka abpa3suja
ampuuyuja




ABPASUAN

TUOJIOMMNJA

2acmpu4deH pegriykc
XPOHUYEH asilkoxosiu3am
éynumuja

aHopeKcuja Hepeo3a
HernpaeuJsiHa XxuaueHa
npogecuoHasiHa eKCrnoHupaHocm

XeMUCKU - yumpycHuU abpa3ueHu cpemcmea
mpaymMamcka OKsiy3uja
anu
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ABPASHNA

apmudguyuesnHa - eewmayka abpasuja

nywerne Jsyne, dyeaykKu UHCMPyMeHmu, wueayu,
cmaknooyea4u, bnazajHuyu...

ce nocmasyeaam Mery 3abume npedemMemu Kou
epwam rnpumucoK Ha 3abHume mkKuea U mue ce
mpouwam usiu OmKuHyeaam




mpaymMamckKa oKs1y3uja,
HernpaeusiHO YemKaHt-e Ha 3abume
XeMUCKO dejcmeo Ha nujanoyu
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mpaymMamcKa OKJy3uja,
HernpasuJIHO YemKaHe Ha 3abume
XeMUcCKo dejcmeo Ha nujanoyu

EPO3UN




EPO3UN

mpaymMamcka OKJ1y3uja,
HeripaesuUJIHO YemKaH-€ Ha 3abume
XeMUCKO dejcmeo Ha nujaiouyu
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[ANPEKTHN PECTABPALINM
WHOUPEKTHN PECTABPAL
MPOTETCKA PEX




TUBHY MPOLIERYPY
HY ACTIEKTY

UPEKTHY PECTABPALINU
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1950’s: glass filled PMMA
1960’s: PMMA — Bis-GMA

Mid 1970’s: Self-cure — UV cured
Late 1970’s: UV-cure — visiblelight cured
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Late 1970’s: Bis-GMA — other monomers

Late 1970’s: macrofill — microfill

Early 1980’s: macrofill — hybrid

Mid 1980’s: direct — indirect ,- eSTEE B L >5 . W
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Late 1980’s: hybrid — small particle H5$'°\c.’°“c’i“?r‘°x'\’\:/§#§'°‘ﬁ".{f W T

Evolution of Mid 1990’s: flowables and packables LT Rk

Mid-1990’s: small particle — bisGMA ,\"‘?.’”o ! "".'o*."". 9 C_ 27

Dental microhybrids =2 T? RGOS
Composites ~2000: microfils — nanofils - S .

and nanohybrids % I

Mid-2000’s: low-shrink
formulations

~2010: self-adhesive
flowables/restoratives




ECTETCKY PECTABPATYBHY MPOLIERYPY N\

COBPENMEHW ACTIEKTU

METHACRYLATE MONOMERS KOMMOSHTH
| OW-SHRINK METHACRYLATE MONOMERS
| OW-SHRINK SILORANE MONOMER
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** Bisphenol-A-Glycidyl(BIS-GMA) Hﬁ? ‘ “«%é“{%
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% Urethane dlmethacrylate(UDMA) ’
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Macrofill Microfill
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10-50 pim 40-50 nm / 10-50 pm + 40 nm
0.6 mi
Small particle Hybrid [ﬂm;":ﬁn .
Nanofill Minifill Midifill _
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. 20 nanometer =
5-100 nm \ / 0.6-1 pm +40 nm \ 1-10 gm + 40 nm L

Nanohybrid* Microhybrid

may include PPRF
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CTABPATUBHW INPOLELYPU ~
EMEHW ACTI

MEKTHA

HAHOKOMITOSUTA  wounosvTi.

Nanofills. Particle size: 1-100 nm
Nanohybrids. Particle size: 0.4 to 5 p

Nanofillers Nanoclusters

BUCOKa UepcmuHa
MOXKHOCIT 3@ MoSIUPaH-@
U3OPXKITUBOCHT
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ECTABPATYBHY MPOLIELYPY \
PEIVIEH

OBPENMEHW ACITIEKTU

HaRHoKoOMImo3umu

RN~ ziohs AATM M M~ m oM~

MexaHU4YKU nepgopmMaHcu
KOHmMpakuyuja
nospuwuHcKa parnasocm
ecmemuka

100nm

1 Micron

1 Micron = 1000 nanometers




ABPATUBHW INPOLELYPU g
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OBPEMEHW ACTIEKTU
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HaRHoKoOMImo3umu

MexaHU4YKU nepgopmMaHcu
KOHmMpakuyuja
nospuwuHcKa parnasocm
ecmemuka
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S 4
! mag HFW det WD vac mode
190.00kVI1632x|81.4um EID|14.0 mm |High vacuum Quanta 200
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ECTETCKY PECTABPATYBHWY MPOLIELYPY N\

T — COBPENEHM ACTIEKTY

UHAWNPEKTHM PECTABPALINN >3 \
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NHONPERTHW PECTABPALUW E |

nopuenaH uHJsIeu, oHneu ....

Cad — Cam — mexHonozauja

Cerec

KOMMO3UMHU CMOU
empress - KepaMmuka
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