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Sazetak

Uvod: Cirkonij-oksidna (Y=TZP) keramika zbog specifi¢nih svojstava ¢esto se primjenjuje u stoma-
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tologiji. Gradivni materijal moze korodirati ako na njegovoj povrsini postoji razlika u koncentra-

ciji elektrolita. Nekvalitetna obrada povrsine nadomjeska pridonosi korozivnim procesima koji i
sami dodatno narusavaju povrsinsku morfologiju. Svrha ovog istrazivanja bila je ustanoviti kemij-
sku stabilnost glaziranog Y-TZP-a mjerenjem parametara hrapavosti povrsine. Materijali i meto-
de: Pripremljeno je pet uzoraka keramike Y=TZP (BruxZir, Glidewell Laboratories S 2012) s dodat-
kom pigmenta A 3. Svi su bili sinterirani, polirani i glazirani —tako su simulirani zavrsni postupci u
izradi monolitickih nadomjestaka. Nakon odredivanja mase uzorka svaki je uronjen u 10 mL 4-po-
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stotne otopine octene kiseline. Svi parametri hrapavosti izmjereni su pet puta i to prije izlaganja
korozivnom mediju i poslije toga postupka. Rezultati: Znacajan porast izmjerenih parametara hra-
pavosti, u odnosu na pocetne vrijednosti, upucuje na prodiranje 4-postotne vodene otopine octe-

ne kiseline. Zabiljezen je i gubitak tezine uzoraka i to u iznosu od 2,45 mg/cm? + 0,026. Zaklju¢ak:
Vrlo kiseli uvjeti povecavaju povrsinsku hrapavost glazirane zubne keramike Y—TZP.
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keramika; svojstva povrsina; korozija

Uvod

U posljednjih deset godina porasla je uporaba modernih
polikristalini¢nih zubnih keramika (1). Istaknimo da su po-
likristalini¢ne oksidne keramike najévriée koje se rabe u sto-
matologiji. Medu tim materijalima vrlo su ¢est izbor cirko-
nij-oksidne keramike zbog izvrsnih mehanickih svojstava i
moguénosti transformacijskog ojacanja [pretvorba jednog
kristalnog oblika, odnosno faze (manja faza) u drugi (veca
faza)] (2 -5). Ovisno o temperaturi, cirkonijev oksid ima tri
kristalne modifikacije (6): ispod 1170 °C ZrO, transformi-
ra se u monoklinsku strukturu (m-ZrQ,), izmedu 1170 °C i
2370 °C poprima tetragonalnu kristalnu strukturu (t-ZrO,),
a iznad 2370 °C kubic¢nu (c-ZrO,). Transformacija iz tetra-
gonske u monoklinsku strukturu dogada se brzo, a popratno
se pojavljuje porast volumena od tri do pet posto, $to pri hla-
denju uzrokuje lomove manjih i/ili ve¢ih razmjera. Transfor-
macija ZrO, oslabljuje mehanicka svojstva gotovih proizvo-
da, pa je Cisti 7r0, beskoristan u primjeni. Zbog toga se za
proizvodnju gusto sinteriranih blokova koristimo blokovima
u kubi¢noj i/ili tetragonsko-kubi¢noj modifikaciji. S namje-
rom da se uspori i eliminira kristalna transformacija, dodaju
se odredene koli¢ine aditiva (stabilizatora) — najcesée itrij ili

Introduction

The use of modern polycrystalline oxide ceramics as re-
storative dental material has increased over the last 10 years
(1). Among these materials, the zirconia based ceramics are
very widespread, because of their superior mechanical prop-
erties and transformation toughening capabilities (2-5). Pure
zirconia has a monoclinic structure at room temperature,
which is stable up to 1170 °C. Between this temperature and
2370 °C, tetragonal zirconia is formed, while cubic zirco-
nia is formed at temperatures above 2370 °C. Transforma-
tion of tetragonal to monoclinic phase takes place rapidly
with concomitant increase in the volume of 3-5%, which
in cooling process causes cracks of smaller and / or larger
scale. Transformation of ZrO, weakens the mechanical prop-
erties of final products and thus pure ZrO, becomes useless
for the dental application (6). To accomplish better struc-
ture; higher strength and fracture toughness in tetragonal zir-
conia, the stabilizers such as YzOS, HfOz, CeO,, CaO, MgO,
ErO,, EuO,, GdZO , Scan, Lazoa, szO3 are doped, allow-
ing the tetragonal form to exist at room temperature after
sintering (7). Also, ageing resistance and better mechanical
properties significantly improve with Fe,O, and CuO (8).
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hafnij — koji omogucuju zadrzavanje kubic¢ne (i/ili djelomi-
ce tetragonalne) strukture na sobnoj temperaturi. Potvrde-
no je da oksidi povoljno djeluju na mehanicka svojstva i to

YO HfOz, CeO,, CaO, MgO, ErO,, EuO,, Gd.O,,Sc.O

Lzzle:, iYb,0,aFe,0,iCuO (7.8). Tetragonaln;zl cigrkoflijea-
va oksidna zubna keramika (Y-TZP), djelomice stabilizirana
itrijem, postala je popularna kao zamjenski materijal (metal-
nim legurama) za izradu osnovne konstrukeije ili za monoli-
ticke konstrukcije izradene uz pomo¢ tehnologije racunalnog
oblikovanja i izrade nadomjestaka (CAD/CAM) (9,10). Da-
nas se cirkonijev oksid stabiliziran itrijem Cesto primjenju-
je u stomatologiji, posebice ako se sanira distalna regija zub-
nog niza. Ima izvrsna mehanicka svojstva (¢vrsto¢a i lomna
zilavost). Takoder moze transformirati male pukotine unutar
materijala nastale zbog ciklickog naprezanja u materijalu ili
korozije u vlaznoj oralnoj sredini. Takve transformacije po-
znate su u literaturi pod nazivom naprezanjem izazvana faza.
Slina (sastavni dio vlaznog oralnog medija) moze varirati ko-
licinom (kserostomija koja se ponekad, ako nema komplek-
sniju klinicku pozadinu, lije¢i konzumacijom kiselih otopi-
na ili hipersalivacija) i / ili pH vrijednostima od 5,5 do 6,4.
Ostali vanjski pasivni ¢imbenici su iatrogeni, poput konzu-
macije kiselih, luznatih, vru¢ih napitaka i sl. Cirkonijev ok-
sid nestabilan je ve¢ na temperaturi od 65°C.

Plak, kao posljedica lose higijene, takoder moze prido-
nijeti kemijskoj degradaciji gradivnih materijala. Aktivni su-
dionici su misiéi. Stalnim radom poticu ciklicko naprezanje
materijala preko posrednika, antagonista (prirodni zubi ili
nadomjesci). Funkcija misi¢a moze biti fizioloska, s napome-
nom da se zubi u danu dotaknu oko 2 000 puta i to oko 500
puta no¢u dok se guta slina. Patoloska funkcija ocituje se pri
stiskanju i $kripanju zuba (bruksizam i bruksomanija) (11).

Glavni problem monolitickih keramickih nadomje-
staka jest postupak zavr$ne obrade povrsine — glaziranja ili
poliranja. Opéenito, glaziranje je postupak koji smanjuje
poroznost, smanjuje povr$insku hrapavost, a poliranje je po-
stupak koji je pod kontrolom brzine okretaja rotiraju¢im in-
strumentom (13).

Svrha ovog istrazivanja bila je ispitati kemijsku stabilnost
keramike Y-TZP u 4-postotnoj vodenoj otopini octene kise-
line na 80 ° C i to 768 sati, mjerenjem parametara hrapavosti
povsine prije i poslije korozije.

Materijali i postupci

Ispitivanja su provedena na uzorcima cirkonij-oksidne
zubne keramike stabilizirane itrijem (Y-TZP) tvornickog na-
ziva BruxZir, s dodatkom pigmenta A 3 koji se odnosi na pri-
mjesu boje po VITA-klju¢u za odabir nijanse (14). BruxZir se
proizvodi za klini¢ku uporabu i patentirani je proizvod Gli-
dewell Laboratoriesa. Uzorci su sinterirani i polirani. Glazura
je standardna (glini¢na). Strojnim postupkom glodanja pro-
izvoda¢ je, koriste¢i se CAD/CAM tehnologijom, napravio
plocice dimenzija 10 mm x 10 mm x 2 mm. Postupak sin-
teriranja obavljen je prema standardima za uobicajenu pro-
izvodnju keramickih nadomjestaka Glidewell Laboratoriesa.
Uzorci su oprani destiliranom vodom u ultrazvu¢noj kupelji

Povrsinska hrapavost zubne keramike Y-TZP

Chevalier stated that in some zirconia based ceramics con-
taining the tetragonal phase, high fracture toughness is as-
sociated with ferroelastic domain switching. The addition
of varying amounts of stabilizers allows the formation of
partially or fully stabilized zirconia which, when combined
with changes in processes, may result in ceramics with ex-
ceptional properties such as high flexural strength and frac-
ture toughness, high hardness, excellent chemical resistance
and good conductivity ions. Yttrium partially stabilized tet-
ragonal zirconium (Y-TZP), has become popular as an alter-
native high-toughness dental material for solid core struc-
ture (bridge construction with or without attachment on the
ends) or monolithic crown produced by computer-aided de-
sign/computer-assisted manufacture (CAD/CAM) (9, 10).
Compared to other dental ceramics, Y-TZP ceramics have
superior strength, fracture toughness, and damage tolerance
due to a stress-induced transformation toughening mecha-
nism, which operates in this particular class of ceramics.

Y-TZP ceramic material has been seen to possess ageing
effects, which is facilitated by physical and chemical factors.
Exposure to chemical agents results in creating superficial
micro cracks. The changes also known as corrosion or chem-
ical degradation depend on different values of pH in the oral
media. Physical agents act under mechanical stress (muscle
function can be physiological and pathological), temperature
fluctuations (combining hot and cold food or beverages) or
during surface treatments of fixed partial denture (FPD).
This is known as low temperature ageing (LTD) (11).

The major problem with monolith all-ceramics is the fin-
ishing procedure (techniques), which can be: glazing and
high polishing. Generally, glazing is a procedure that increas-
es the overall mechanical strength of all ceramics restorations
with a three-fold effect: reduces porosity, reduces the depth
and/or sharpness of surface flaws, and blunts the flaw tips.
Besides, the polishing process, under controlled speed, is a
more commonly used surface finishing method and is thus
recommended in clinical settings where a less smooth sur-
face would not cause major functional and/or aesthetic prob-
lems (13).

The aim of this study was to investigate chemical stabili-
ty of Y-TZP dental ceramics exposed to 4 % acetic acid at 80
°C for 768 h by measuring surface roughness before and af-
ter the corrosion process.

Materials and methods

Five samples of Y-TZP material (BruxZir, Glidewell Lab-
oratories) with the addition of pigment A3 were sintered,
polished and glazed over the whole surface to imitate the
finishing process by producing monolithic crowns, accord-
ing to the manufacturer’s instructions. A3 pigment refers to
the admixture of a colour that corresponds to the key of VI-
TA classic guide (14). The glaze was feldspathic. The samples
were made by the manufacturer, with dimensions of 10 x 10
x 2 mm. Sintering procedure was carried out by the usual
standards of production of ceramic restorations by Glidewell
Laboratories. Samples were washed in distilled water in an ul-

trasonic bath (UltraSonic Bath Model 1510 DTH, Electron
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(Bransonic 220, Branson Cleaning Eqipment, Kanada) pre-
ma standardu ISO 3696, suseni u susioniku (Instrumentaria,
Zagreb, Hrvatska) na sobnoj temperaturi te im je izmjerena
ukupna povrsina u cm?. Masa uzoraka odredena je na preci-
znoj analitickoj vagi s to¢no$¢u mjerenja od 10” g (Ohaus,
Analytical plus, SAD). Za odredivanje hrapavosti koristen je
uredaj profilometar (Perthometer S&P, Njemacka). Snimljeni
su profili hrapavosti prije izlaganja agresivnom mediju (768
sati) i nakon toga postupka. Iz snimljenih profila odredeni su
sljedeci parametri: R -srednja hrapavost, R _-maksimalna du-
bina hrapavosti i R -prosje¢na maksimalna visina profila. Sva-
ki uzorak prenesen je u polipropilensku (PP) epruvetu volu-
mena 13 mL, te im je dodano po 10 mL otopine korozivnog
medija tako da je uzorak bio posve okruzen korozivnim me-
dijem. Radi odredivanja brzine korozije modificirana je stan-
dardna metoda produzenjem vremenskog izlaganja uzoraka
(768 sati) jer se htjelo ustanoviti prodiranje korozivnog medi-
ja u strukturu materijala. Rezultati su opisani deskriptivnom
statistikom i Mann-Whitneyevim testom, izracunom prosje¢-
ne vrijednosti i standardnom pogreskom mjerenja.

Rezultati

Za ocjenu korozijske reaktivnosti uzoraka zubne kerami-
ke Y-TZP primijenjena je metoda pratenja promjene hrapa-
vosti povrsine kao posljedice djelovanja 4-postotne otopine
octene kiseline. Dijagrami profila hrapavosti pokazuju zna-
¢ajnije ve¢u dubinu prodiranja korozije (maksimalna dubina
hrapavosti) s povrsine uzorka A3G u odredenim podru¢jima
nakon izlaganja korozivnom mediju (slika 1.b) u uspored-
bi s pocetnim stanjem povrsine uzorka A3G (slika 1.a). To
je vidljivo i u vrijednostima parametara hrapavosti (slike 2 —
4.) te se iz dobivenih rezultata moze uociti da se vrijednosti
svih parametara hrapavosti, na mikroljestvici za uzorak A3G,
povecavaju nakon 768 sati izlaganja 4-postotnoj otopini oc-
tene kiseline. Dobivene su vrijednosti sljede¢ih parametara:
R,R iR, prijekorozije i poslije nje (slike 2 —2). Dobiveni
rezultati pokazuju da su nakon korozije znatno porasli svi iz-
mjereni parametri u odnosu na pocetne vrijednosti. Gubitak
mase nakon korozije iznosio je 2,45 mg/cm” + 0,026.

Surface Roughness Measurement after Corrosion of Y-TZP

Microscopy Sciences, Hatfield, USA) (ISO 3696) and dried.
After determining the mass of the samples with the accura-
cy of £10” g (analytic scale, Ohous, Analytical), each sample
was immersed in 10 ml of 4 wt. % CH,COOH solution in
a polypropilene bottle. The bottles were placed in a thermo-
static shaker (Innova 4080 Incubator-shaker, Herisau, Swit-
zerland) at 80 °C with 200 rpm for 768 hours. The reason for
extending the time of corrosion was to determine whether
deeper penetration of corrosive agents in the structure of the
Y-TZP would occur. The roughness of each sample was mea-
sured in tree spots by means of Perthometer S&P 4.5 (Fein-
prut Perthen GmbH, GOETTINGEN, Deutschland). The
roughness was measured five times before and after immer-
sion. The research was done according to ISO 6872 protocol
(International Organization for Standardization. ISO 6872:
2008.: Dentistry-ceramic materials). The results were de-
scribed by descriptive statistics and Mann-Whitney test. The
mean (average value) and standard error of measurements
(SEM) for all the roughness parameters are presented.

Results

To assess the corrosion reactivity of Y-TZP dental ceram-
ics samples, the method of monitoring changes in surface
roughness as a consequence of 4% solution of acetic acid
is used. Diagrams of the roughness profile of glazed Y-TZP
dental ceramics before and after exposure to corrosive envi-
ronment of 4 wt. % CH,COOH aqueous solution are shown
in Figure 1. Diagrams of the roughness profile show higher
penetration depth in all surface areas after exposure to 4 wt.
% CH,COOH aqueous solution (Figure 1 B) compared to
the starting condition (Figure 1A). The resulting values of
following roughness parameters: arithmetic mean deviation
(R ), average maximum height of the profile (R) and maxi-
mum roughness depth (R ) before and after immersion in 4
wt. % CH,COOH aqueous solution are presented in Figures
2-4, respectively. The obtained results show that all measured
roughness parameters have significantly increased after im-
mersion in 4 wt. % CH,COOH aqueous solution compared
to the initial values. Weight loss, after immersion in 10 ml of
4wt. % CH3COOH at 80 °C for 768 hours, of investigated

dental ceramics samples was 2.45 mg/cm?* + 0.026.

GS ©.900 MM UER 0,500 YN HOR ©.999 M1

..|_\

Slika 1. A: Profil hrapavosti zubne
keramike uzorka A3G
prije izlaganja 4-postotnoj
otopini octene kiseline;

B: Profil hrapavosti zubne

GE 8.288 MM UVER 5.684 YW HOR ©.280 M

keramike uzorka A3G

poslije izlaganja 4-postotnoj

otopini octene kiseline

: L A i Figure 1 The roughness profile

i IR a1 of glazed Y-TZP dental

. ceramics sample before (A)
and after (B) immersion in
4 wt. % CH,COOH aqueous
solution.
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Rasprava

Kemijska degradacija materijala jest promjena struktu-
re materijala uvjetovana okoliSem, $to mu moZe promijeni-
ti svojstava. Degradacija se takoder moze shvatiti kao proces
starenja materijala jer je uvjetovana vremenom. U tom vre-
menu razliciti mehanizmi (kemijski i fizikalni) djeluju para-
lelno, brze ili sporije. U ovom je radu za ocjenu korozijskog
ponasanja cirkonij-oksidne keramike primijenjena metoda
pradenja promjene hrapavosti povi$ine kao posljedice dje-
lovanja agresivnog medija. Mehanizam odgovoran za koro-
zijske procese izlucivanja iona jest kongruentno otapanje uz
jednostavnu disocijaciju.

Y-TZP je monoliticki keramicki materijal za dentalnu
uporabu. Izvorno je namijenjen za osiguranje dugotrajnog i
estetski prihvatljivog terapijskog rjesenja koje bi zamijenilo
metalnu konstrukciju, pogotovo za straznje dijelove zubnog
niza i u ograni¢enim interokluzijskim prostorima.

Transformacija u strukturi keramike Y-TZP dogada se
zbog naprezanja u materijalu. No, vodeni medij takoder pri-
donosi promjeni strukture. Kobayashiet je 1981. godine (15)
prvi zapazio da transformaciju moze potaknuti i niska tem-
peratura u vlaznom okolisu.

Milleding je ustvrdio da se hrapavost povrsine tradicio-
nalne leucitne keramike poveava u odnosu na pocetne uvije-
te nakon 18 sati izlaganja 4-postotnoj octenoj kiselini na 80

°C(106).

Povrsinska hrapavost zubne keramike Y-TZP
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Slika 2. Vrijednosti u odstupanju od aritmeticke sredine (R )
glazirane zubne keramike Y-TZP u uzorku prije i poslije
korozije u 4-postotnoj otopini octene kiseline

Figure 2 Values (meanzSEM) of the arithmetic mean deviation (R)
of glazed Y-TZP dental ceramics sample before and after
corrosion in 4 wt. % CH,COOH aqueous solution.

Slika 3. Vrijednosti u odstupanju od aritmeticke sredine (R)
glazirane zubne keramike Y-TZP u uzorku prije i poslije
korozije u 4-postotnoj otopini octene kiseline

Figure 3 Values (meantSEM) of the average maximum height to
fthe profile (R) of glazed Y-TZP dental ceramics sample
before and after corrosion in 4 wt. % CH,COOH aqueous
solution.

Slika 4. Vrijednosti u odstupanju od aritmeticke sredine (R )
glazirane zubne keramike Y=TZP u uzorku prije i poslije
korozije u 4-postotnoj otopini octene kiseline

Figure 4 Values of the maximum roughness depth (R__) of glazed
yttria partially tetragonal zirconia (Y-TZP) dental ceramics
sample before and after corrosion in 4 wt. % CH,COOH
agueous solution.

Discussion

Chemical degradation of materials is changing the struc-
ture of the material, caused by the environment which can
lead to changes in properties of the material. Degradation
can also be seen as a process of material aging, because it is
determined by time. During that time, different mechanisms
(chemical and physical) act simultaneously, at a faster or a
slower pace. In this study, to assess the corrosion of behav-
iour of zirconium, the method of monitoring changes in sur-
face roughness as a result of the aggressive media was used.
The mechanism responsible for the corrosion processes elu-
tion is congruent melting with simple dissociation.

Solid Y-TZP is a monolithic material for dental applica-
tions. The material was originally intended to provide a du-
rable, more aesthetic alternative to posterior porcelain fused
to metal restorations or cast gold restorations for demand-
ing situations such as bruxers and areas with limited occlus-
al space.

The transformation in the structure of the Y-TZP occurs
due to stress in the material; however, an aqueous medium
also contributes to the change.

In 1981, Kobayashiet (15) first noticed that the t-m
transformation can also be initiated by ageing at low temper-
ature in humid environment. It is important to understand
the interaction of water vapour or some solid saliva with the
natural defects of the material. One simple way to study this
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Jakovac i suradnici (17) proucavali su brzinu korozi-
je zubne silikatne keramike. Ispitivanje je provedeno mjere-
njem koli¢ine izlucenih iona Na*, K*, Mg, Si*i A** iz zub-
nih glini¢nih keramika (kalijev aluminosilikar KAISi,O,) i
staklokeramickih materijala (apatitne i litij- disilikatne kera-
mike) nakon 16 sati izlozenosti otopini octene kiseline. Zbog
nedostatka staklene matrice, polikristalini¢ne oksidne kera-
mike pokazuju bolju kemijsku stabilnost nego silikatne.

Kukuattakoon je obavio istrazivanje sli¢no nasem na si-
likatnim keramikama i u upola kra¢em vremenu (18) te je
dobio veliko pove¢anje parametara hrapavosti i znacajnu ko-
licinu izlu¢enih alkalnih iona na uzorcima fluoroapatitnih
keramika.

Asai je zakljucio kako nema znacajne razlike u mjerenju
savojne ¢vrstoée izmedu poliranih i glaziranih skupina uzora-
ka razli¢itih silikatnih keramika. Ti rezultati podudaraju se s
ranijim studijama u kojima glazura nadomjeska nije pobolj-
sala ¢vrsto¢u keramickih materijala (19).

Anusavice navodi da je gubitak mase kod triju razlicitih
staklokeramickih sustava mjeren pri pH-vrijednostima od 1,
9111, bio najvisi kod pH-vrijednosti 11 (20).

U ovom radu izmjeren je gubitak mase od 2,45 + 0,026
mg/cm? i to se moze pripisati otapanju glazure.

Mehuli¢ usporeduje hrapavost povrsine glazirane i negla-
zirane glini¢ne keramike nakon izlaganja korozivnom mediju
koriste¢i se mikroskopom atomarnih sila (AFM-a) i isti¢e da
je povrsina glazirane keramike u odnosu na neglaziranu znat-
no postojanija u korozivnom mediju. Vrijednosti povrsinske
hrapavosti ispitivane keramike visoke su i znacajno variraju
za razli¢ite nacine obrade povrSine. Glazirana povrsina gli-
ni¢ne keramike znatno je manje hrapava nego neglazirana. U
usporedbi s glaziranjem, poliranje neglazirane povrsine nije
smanjilo hrapavost do zadovoljavajuée razine (21,22).

Zakljucak

Povrsinska hrapavost glazirane Y-TZP keramike znacaj-
no se povecala nakon izlaganja 4-postotnoj vodenoj otopini
octene kiseline. Ta promjena u vrlo kiselim uvjetima u usnoj
supljini moze nepovoljno utjecati na antagonisticki zub ili
nadomjestak.
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Surface Roughness Measurement after Corrosion of Y-TZP

is by producing artificial changes in the ceramics by expos-
ing it to water or to an acidic environment, both of which
strongly affect the stability of the surface area.

Milleding found that traditional leucite-containing por-
celains displayed an increase in surface roughness compared
to baseline conditions when kept in 4% acetic acid at 80°C
for 18 h (106). Jakovac et al. found that the highest leaching
of the ions was shown for the feldspathic ceramics and the
lowest for the glass ceramics specimens (17).

Our samples were exposed about three and a half times
longer to acidic medium, as opposed to Kukiattrakoon’s flu-
orapatiteleucite porcelain. It exhibits significant leaching of
various jons to varying degrees and an increase in roughness
after being immersed in acidic agents (18).

Asai found no significant differences in compressive frac-
ture strengths between the overglazed and polished groups.
These results correspond to previous studies where glazing
did not improve the strength of ceramic materials (19).

Anusavice found that weight loss for the three glass-ce-
ramic systems was highest in pH 11 buffer solution, which
represents an unlikely iz vivo environment (20).

We found that weight loss of 2.45 mg/cm? + 0.026 could
be ascribed to the dissolution of glaze. Mehuli¢ found that
the pre- and post-corrosion AFM images of the surfaces of
the feldspathic ceramics samples clearly showed that the
glazed surfaces are much less prone to deterioration by cor-
rosion than the unglazed ones (21, 22).

Conclusion

Due to the corrosion of the glazed Y-TZP ceramics af-
ter exposure to 4 wt. % CH,COOH aqueous solution, all
measured surface roughness parameters have increased. The
obtained measurements of weight loss indicate that the de-
posited glaze on Y-TZP ceramics surface dissolves due to the
corrosion process in the investigated media. This change, in
highly acidic conditions in the oral cavity may be unfavour-
able for antagonistic wear. Because of the lack of glass matrix,
polycrystalline oxide ceramics show better chemical stability
than feldsphatic and glass ceramics.
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Abstract

Introduction: Among dental applications, the zirconia based ceramics are widespread because of
their general properties. The changes in superficial surface roughness correspond to the structur-
al changes in the material caused by the influence of corrosion. The aim of this study was to de-
termine chemical stability of glazed Y-TZP using surface roughness measurements. Materials and
methods: Five samples of Y-TZP material BruxZir (Glidewell Laboratories $ 2012.) with the addi-
tion of pigment A3 were sintered, polished and glazed to imitate the finishing process in produc-
ing monolithic crowns. After determining the mass of the sample, each sample was immersed in
10 ml of 4 wt. % CH,COOH aqueous solution. The roughness was measured five times before and
afterimmersion. Results: All measured roughness parameters have significantly increased, show-
ing higher penetration depth in all surface areas after immersion in 4 wt. % CH,COOH aqueous
solution compared to the initial values. Weight loss of investigated dental ceramics samples was
2.45 mg/cm? + 0.026. Conclusion: Highly acidic conditions augment surface roughness of Y-TZP
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