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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Purpose: To evaluate the influence of aging, beverages, and
mouthwash solutions on the microstructural and color stability
of three CAD/CAM ceramic materials.

Materials and Method: In total, 87 specimens (7x5%1.5 mm)
were prepared from 3 CAD/CAM ceramic groups, Lithium
Disilicate glass ceramic (IPS e.max CAD), Extra translucent
zirconia (VITA YZ), and Resin Nanoceramic (Cerasmart
270). All the materials were A2 or equivalent shades. After
hydrothermal aging in distilled water at 5 C to 55 C for (10.000
cycles). The samples were randomly allocated into 3 groups
(n=27) and immersion (staining) for one week in 3 different
solutions coffee, green tea, and chlorhexidine. The baseline
measurements of ceramic discs were recorded for color change
and 2 samples of each group sent for SEM (microstructure)
images before aging and staining. The second measurement was
recorded after 10000 thermocycling and immersion in staining
agents for 7 days. Statistical analysis were performed with an
independent Kruskal-wallis test . The significant level was
set at P < 0.05. Results: AE values for lithium Disilicate after
immersion in coffee, green tea and chlorhexidine gluconate
were 3.167, 1.847 and 2.022, respectively. corresponding AE
values for VITA XT were 3.438, 4.201 and 2.267. meanwhile
Cerasmart shows more sensitivity for staining than LD and
VITA of 4.454, 2.926 and 2.933.

Conclusion: within limitation of this study lithium disilicate
showed the best color stability with values less than perception
threshold. VITA and Cerasmart show higher sensitivity for
staining with VITA more affected by green tea (Higher than
clinically accepted threshold) and Cerasmart more affected by
coffee (higher than clinically accepted threshold).

Key words. Dental aging, beverages, mouthwash solutions,
dental microstructural, dental ceramics.

Introduction.

The need for aesthetic is consistently increasing as a result
of a society that places a high value on aesthetics. The field
of aesthetic dentistry has introduced a multitude of advanced
clinical techniques and has sparked a transformative shift
in dental materials [1]. The advanced aesthetic CAD/CAM
materials transformed the two-step bilayer, ceramic restoration
to a monolithic single step restoration that decreased the
veneering chipping and wear issues [2]. Because of their superior
physical qualities, attractive appearance, best biocompatibility,
low heat conduction, and good wear resistance, dental ceramics
are perfect for recreating natural teeth. As a result, ceramics
are used extensively in dental restorations, including porcelain
veneers, crowns, inlays, and onlays [3]. Among the often-
employed aesthetic dental ceramic materials in routinely dental
clinic are glass ceramics, polycrystalline ceramics, composite
resins, and translucent zirconia [4].
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The lithium disilicate (LD) is the widely utilizing glass
ceramic material because of its excellent optical properties,
high strength, less porosity, easily fabrication and less likely to
crack or chip. Despite the fact that lithium disilicate is a useful
indirect restoration material, there is some limitations of (LD)
when we try to restore bruxism patients, or patients with heavy
occlusion or non-vital teeth because of fracture toughness [1].
Yttrium stabilized trigonal zirconia polycrystalline (Y-TZP)
was developed as a result of the need for a material with
both the excellent optical features of glass-ceramic and the
mechanical properties afforded by metal restoration. Because
of its restricted translucency (Y-TZP), it is difficult to create
aesthetic restorations that look natural. Zirconia cores can have
porcelain veneers placed over them to improve their appearance,
although problems with veneer chipping and delamination have
been noted frequently. Recently introduced high translucent
monolithic zirconia have removed the necessity for significant
reduction of tooth structure and also to reduce the chipping
occurrence. From the main factors that affect the translucency of
zirconia is a grain size, opacity is increased when the wavelength
of the incident light less than the size of grains. the amount and
types of dopants and stabilizers also affect translucency [5].

While ceramic continue to be the materials of choice for all
indirect restorations, many manufacturers have introduced resin
matrix ceramic materials, which blend polymer flexibility with
ceramic beauty. Resin-matrix ceramics have a small particle
microstructure that helps to avoid milling damage, increase
mechanical performance, and shorten polishing time. Because
no additional fire or sintering is necessary, resin-matrix ceramic
materials provide a practical time- and cost-saving advantage
for patients and physicians [6]. The intraoral structures react
differently to the several beverages and mouth washes that
people drink or use on a regular basis due to differences in their
quantity, temperature, color, and content. Everyday solutions
like coffee, green tea, and CHX can stain restorations in various
ways [7].

The aim of this study was to assess the effects of staining by
three different solutions on color stability and microstructure
(SEM) of three CAD/CAM ceramic materials. The null
hypothesis was that there would be no differences between the
different ceramic groups after staining in regarding color and
microstructure so that aging and staining procedures would not
influence these properties.

Materials and Methods.

Specimens Preparation: A study was conducted to investigate
three different types of dental ceramics, namely lithium
disilicate glass ceramic (IPS emax CAD, Ivoclar vivadent,

USA), VITA YZ Extra translucent Zirconia (VITA, Germany),
and CERASMART 270 (hybrid ceramic, GC dental products,
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Japan). The total number of samples used in the study was 87,
with each ceramic type having a sample size of (27). The color
change value (AE) of these materials were assessed both before
and following the processes of staining. The compositions of
the items under investigation are displayed in Table (1) of this
study. The specimens, which were rectangular in shape, were
created by cutting CAD/CAM blocks with dimensions of (7 mm
x 5 mm x 1.5 mm) using a water-cooled low-speed saw (Isomet
1000, Buehler.IL). The accuracy of the dimensions was verified
using a digital micrometer. Subsequently, the specimens were
polished using 400-, 600-, and 800-grit silicon carbide sheets
while being continuously exposed to running water. Following
the completion of the polishing process, the lithium disilicate
specimens underwent glazing and crystallization in a Programat
EP 3010 furnace manufactured by Ivoclar Vivadent, Schaan,
Liechtenstein. On the other hand, the zirconia specimens were
sintered in a ZETIN furnace (ZTCF-30B) in accordance with
the instructions provided by the makers.

Table 1. CAD/CAM Materials.

Materials Composition Manufacturer
Composite resin materials
Cerasmart (UDMA, BisMEPP, DMA)with dceerj:l;lmi:d(uGctcs
71wt.%SI02(20nm)and barium -~ OpJa an)
glass(300nm) nanoparticles yo. Jap
glt:‘l‘l‘l‘gte g 57-80%8102,11-19% Ivoclar vivadent,
ate g Li20,K20,MgO, A1203, P205 | schaan,
ceramic(IPS . . .
and other oxides liechtenstein
emax CAD
Extra Zr02(86-91%),Y203(8-
10%),HFO2(1- Vita zahnfabrik
translucent
. . 3%),AL203(0-1%) germany
zirconia

pigments(0-1%).

Staining Process: The samples obtained from each ceramic
material were randomly allocated into three subgroups, each
consisting of (9) samples. The participants were organized
into three categories based on the type of staining solutions
used, namely chlorhexidine gluconate (CHX), coffee, and
green tea. The ceramic samples underwent a thermocycling
process consisting of 10,000 cycles in distilled water, with the
temperature oscillating between 5°C and 55°C. After aging
ceramic groups will go into staining as follows; 9 samples of
each ceramic group were kept in coffee (Nescafe Classic) at 37
degrees Celsius. It was made by dissolving in 300 ml of heated
water (Nestle, Brazil). This subgroup's nine samples were kept
in green tea at a temperature of 37 °C. For this, 300 ml of boiling
water was added to two green label tea, lipton, turkey (2 g) tea
bags. The samples (9) in this subgroup were kept at 37°C in a
solution of chlorhexidine gluconate (perio KIN, spain).

Each ceramic sample was submerged in 15 ml of test solution
for 7 days in a room setting with a regulated temperature of
37 10 C. To keep the test solutions homogeneous, they were
changed every day and mixed once every 12 hours. 7 days into
the immersion phase, the testing solution was withdrawn from
the specimens. They were blotted after being cleansed with
distilled water using tissue paper to dry.

Color Change Measurement Procedure: The color of each
specimen was documented both prior and after the processes
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of thermocycling and immersion in the testing solutions. The
color of each sample was measured at both intervals using a
portable spectrophotometer (Vita Easy shade, Vita Zahnfabrik
H. Rauter GmbH, Bad Sackingen, Germany) at the identical
position, which was the center. During each instance, the color
of the sample was measured on three separate occasions. The
color of the disc was determined by taking the average value of
three repeated color measurements. The CieLab color system
was used to record three color characteristics, namely 'L', 'a',
and 'b', for each ceramic sample. The formula used to determine
the mean color difference resulting from the immersion of the
sample is AE* = ((AL*)2 + (Aa*)2 + (Ab*)2) x 1/2, where
AL* represents the change in L*(the color in the black — white
axis), Aa* represents the change in a*(red — green axis) , and
Ab* represents the change in b*( the yellow — blue axis). In this
study, a lower value of AE* was deemed indicative of superior
shade matching performance. a score equal to or less than 3.5
was deemed to be within an acceptable range [1].

Statistical Analysis: The statistical analysis was performed
using SPSS 19. Data were analyzed by Kruskal-Wallis and
Dunns analysis test.

Results.

Color Change Measurements: Table 2 summarizes the
mean L, a, and b values for each investigated material as well
as the mean color change (AE) following immersion in the
staining solutions. Upon submerging the ceramic samples in a
coffee solution, the highest alteration in the mean color was in
Cerasmart group (AE=4.4), followed by VITAXT (AE=3.4) and
the least color change value was in lithium disilicate (AE=3.1).
The highest color change was also in Cerasmart group (AE=2.9)
after submersion in chlorhexidine solutions. the least was also
lithium disilicate group (AE=2.0). After green tea submersion
the highest discoloration value was seen in VITA XT (AE=4.2)
and the least was also in lithium disilicate (AE=1.8). CHX was
the least staining solution between the coloring agents.

Table 2. Mean AL, Aa , Ab and mean colour change (AE) values after
staining for all ceramic samples.

Ceramic type Staining solutions AL Aa Ab AE

Lithium Coffee -1.65 -0.2 -0.25 3.167
disilicate Green tea. . -1.266 -0.167 0.733 1.847
Chlorhexidine -0.35 1-0.025 -1.225 2.022
Coffee -1.85 10.475 -0.975 3.438
VITA XT Green tea -3.95 0.1 1.125 4.201
Chlorhexidine -1.275 0.2 -0.725 2.267
Coffee -035 1.2 4225 4454
Cersmart Green tea 0.2 0.55 12.775 2926
Chlorhexidine 2.575 0.65 [1.075 2.933

Table 3. Kruskal-waallis analysis of mean color change between
different cereamic groups.

Coffee Tea CHX
Kruskal-Wallis H 3.920 6.017 4.020
df 2 2 2
Asymp. Sig. 0.141 0.049 0.134

Table 3 demonstrate the results of Kruskal-Wallis analysis
of mean color changes of all tasted materials. There was a



significant difference in the mean AE values between the groups
within green tea solution.

Table 4 show the comparison between every 2 groups within
the green tea solution using Duns test analysis demonstrated the
significant difference between (LD) group with each VITA XT
and Cerasmart.

Table 4. Dunes test to compare between each 2 groups with green tea
solution.

Samples Test statics Sig.
LD-CER. -6.000 0.34
LD-VITA -6.000 0.34
CER.-VITA 0.000 1.000

Scanning Electron Microscopy: The SEM images of ceramic
groups used in this study are shown in figure 1. Before staining
the lithium disilicate show needle like shapes distributed
across the homogenous background, these needles like shapes
accumulates in some places to form un regular grain like shapes.
After staining in 3 different solutions the lithium disilicate
images figure 1 show no clear scratches or defects on the
surfaces. as general there was disappearance of the needle like
structures and these shapes looking now smaller and, rounded
and widely distributed than before.

VITA XT SEM images before staining show the grain sizes
are not uniform and the grain boundaries mostly visible the
grain size mostly large with homogenous structure after staining
there is no clear defects or deformity with same grain shape and
clear boundaries as shown in Figure 1.

For Cerasmart samples the SEM images show grainy surface
with many different size protruding particles. The boundaries
between the grains and the surrounding background are not
clear.

After staining the images showed the same grainy surface with
no clear scratches or defects in surface.

Discussion.

The efficacy of dental prostheses is based upon their capacity
to reinstate both functional and cosmetic aspects. Achieving

Control Nescaffee

VITAXT  Lithium disilicate

Cerasmart

Figure 1. Representative SEM images (5000 X magnification ) of ceramic samples before and after staining.
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precise color matching with adjacent teeth, as well as addressing
other aesthetic considerations such as location, texture, and
contour, is crucial for obtaining a favorable aesthetic result.
All-ceramic restorations are commonly favoured in the
anterior region because to its enhanced translucency, which
closely resembles that of natural teeth. The durability of the
established color is crucial for the sustained efficacy of dental
restorations over an extended period. In order to analyse the
impact of regularly consumed beverages such as coffee, tea,
and chlorhexidine mouthwash on the color durability of all-
ceramic restorations, we conducted an experiment using a
spectrophotometer to assess the samples of these restorative
materials. The spectrophotometer was employed in the current
investigation for the purpose of color measurement due to its
superior accuracy, ability to provide numerical representation
of color, and lack of subjective bias [1].

The findings of the current study led to the rejection of the null
hypothesis that there is no discoloration of ceramic restorations
when exposed to drinks and mouthwash. In this study the greater
color stainability was found with a Cerasmart samples, and the
lowest one was lithium disilicate samples, due to the presence
of Bis-MEPP, UDMA, and DMA monomers in the resin matrix
of CERASMART, which gives the material the ability to absorb
stress, CER was found to be the most discolored material in the
study. It has been claimed that resin materials are discolored
more than ceramic materials due to the hydrophilicity of the
matrix, making UDMA and triethylene glycol dimethacrylate
(TEGDMA) undesirable additives on stainability [8].

Demonstrated the effect of long-term use of CHX on Cerasmart
(AE = 4.41) which was higher than 3.3 and higher than the
value in our study [9]. Previous research has shown that IPS
E.max CAD discolors less than CERASMART and our findings
confirm this [10]. Another study tested the effects of Staining
and aging-dependent changes in color of CAD-CAM materials,
lithium disilicate based ceramics, exhibited better color stability
as compared with resin nanoceramics and PICN, because of
polymer up taking water and higher surface energy for resin
CAD/CAM materials [11].




Haralur et al., found that lithium disilicate ceramic was found
to have better color stability compared to monolithic zirconia,
because of lacking surface irregularities and microcracks
prevent the penetration of water and silica network dissolution
[1]. And this good stability for CAD/CAM lithium disilicate
was supported also by Palla et al. [12].

The finding of this study shown that VITA XT zirconia shows
higher color change value than lithium disilicate and these results
are consistent with those of Haralur et al. [1], who indicated
that monolithic zirconia was susceptible to higher doscoloration
from coffee, green tea and CHX. Kanpalta et al. [13] concluded
in their study the artificial aging affected the optical properties
in VITA XT, but no effects on lithium disilicate [13].

Kurt and Turhan [14] investigated the effect of artificial aging
on color stability of zirconia and lithium disilicate ceramics, the
results of the aging process affected the color of the specimens,
especially the zirconia specimens, which were found to be
clinically unacceptable (AE=5.03), they explained the cause to
the transformation from tetragonal to monoclinic phase which
called low temperature degradation (LTD), this lead to increase
in volume and stress formation and increase the roughness of
surface. Also reduced alumina content to increase translucency
lower its resistant to (LTD). Dikicier et al., found the mean
color difference of the zirconia specimens after aging was (AE
=1.29) [15].

Inthe SEM observations conducted in previous studies, showed
that Cerasmart exhibited the most consistence appearance
before and after aging, while lithium disilicate exhibited more
random irregularities in lithium disilicate particles after aging
however these irregularities were not significant and no changes
in surface composition were observed and this appeared in this
study [16].

The SEM images of microstructural analysis for VITA XT
which done by Sen et al. which exhibited anon-uniform grain
size, with clearly observable grain borders with a high degree of
homogeneity, with no discernible presence of residual porosity
[5]. The study observed the presence of larger grains, with higher
quantities of yttria. The highest concentration of the cubic phase
(32.9 wt%) was also observed. It was reported that an increase
in the amount of Y203 (from 3% to 9%) was associated with
an increase in grain size and the presence of the cubic phase
in the zirconia structure. This resulted in an improvement in
translucency, making it comparable to lithium disilicate.

Another study investigated the effects of thermocycling on
lithium disilicate showed the milled samples of Emax CAD
presented more significant changes after aging [17]. The ceramic
microstructure influences the properties of ceramic. grain sizes
and porosity are significant microstructural parameters that
can show impact on the mechanical and optical properties of
ceramic [17]. Cerasmart contain uniform sized filler particles
that are less than 500nm [18]. the filler loading of Cerasmart
is 71 mass% and the filler particles are very small with rather
narrow distribution [19,20].

Conclusion.

Discoloration of coffee was more significant in Cerasmart than
VITA XT and lithium disilicate. Green tea affected VITA XT
more the Cerasmart. Coffee solution had the highest staining
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effect and the CHX was the least. Lithium disilicate exhibited
the best color stability followed by VITA XT and Cerasmart.
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