HE

dakynTeT 3a MeauUNHCKN Haykn, YHneepsuter ,,loue [endes”, LLUtnn
[leHTanHa meguunHa

,BIIMjJaHne Ha MegULUMNHCKUOT
CTaTyc Bp3 UMMNIAHTHUOT ycnex”

O-p IJbynka ApcoBCKU

ljupka.arsovski@ugd.edu.mk




[leHTanHa

MMnNnaHTonoruja
[leHTaneH

UMIJ1aHT




CoBpemMeHuTe AeHTarnHu UMnMnaHTmn o
MeAULUMHCKN TUTaHNYM UNWU TUTAHNYM Jerypm
(Ti-6Al-4V)
rm noceaysaaT cnegHMBe KapakTepPUCUKN:
brnokoMnaTNOUNHOCT, ODMOMHEPTHOCT,
BMopyHKUMOHANMHOCT U Broaaxe3nBHOCT.




»OCTEOMHTErpaLmjata npeTcraByBa XxoMmeocTrasa
nomery 3abHMUOT nMnnaHT, n3paboTteH oA
TUTAHNYM U OKOJIHaTa KOocKa
»TybeHeTO Ha KocKkaTa e NpmuynHa 3a
NepUNMNNIAHTUTUCOT - AEHTaneH nnak
» 0CTeOuHTerpauujata Ha socnanurteneH
npouec e npuynHa 3a peakuujata Ha myro
meJsio U rybene Ha KocKkata Kako 04roBop Ha
BOCNAaNNTENMHUOT NpPOLIEC




KoHTamuHaunja Ha AeHTanHUTe MMMNIaHTy
KOMNPOMUTUPaAH-E Ha OCeOUHTErpauujata Ha UMNNaHToT U
paH umniaHmeH Heycnex (implant failure)

*HeopraHcknTe 3aragyBayn .
Kanumym, doocdop, Xnop, cyndyp, HaTpuym, CUnnuumnym,
donyop u jarnepoga.

*OpraHcKuTe 3aragysayum ce COCTojaT o4 Boaopo[,
KapbokcunaTtu, Conn Ha OPraHCKM KUCENMUHU, a30T, aMOHNYM U
BakTepMCKN KNEeTKN/HyCcnpouns3soau.

*MeouuuHcku cmamyc Ha nauueHmom U fiekosu Kou au
Kopucmu 3a epemMe Ha umrsaaHmupaHemo!




HajuyecTO nocTaByBaHM npallama

 [Jann nocton noBp3aHOCT NOMEry BHECOT Ha NIEKOBU U
pe3yntaTtute o UMNNaHTUpaHeTo (T.e. HEYCrnex Ha
TPEeTMaHoT)?

1 Kou nekoBu n coogBeTHUTE 003U Ce NMOBP3aHU CO HEYCNEXOoT
Ha UMMNMNaHTUPaHETO?

4 [danun HeycnexoT Ha nMmnnaHTauujaTta ce jaByBa BO paHUTE
doa3n Ha 3a3apaByBaH-ETO UM OTKAKO Ke ce NMOCTUrHe
OCTeounHTerpaunja?

d Jann nma Hekon gpyrn doaktopu NoBp3aHM CO HeyCnexoT Ha
MMMNaHTauujata Kaj nauneHTn Kon 3emaart J1IeKoBnu?

1 Koja e cunaTta Ha gokasuTe 3a noBp3aHOCTa NoMery BHECOT
Ha NTEKOBU N HEYCNeXOoT Ha MMMMaHTUPaHETO?



Co nomowt Ha EJIEKTPOXEMWUCKUN TEXHUKW, ce cnpoBegeHu
eKCrnepuMeHTU Ha AEeHTanHN UMMNNaHTX.

*AKTUBHOCTA Ha OeHTariHUTe UMMNaTHU N eBEHTYyanHuTe
NPUYNHN 3a KOpo3uja.

*BnujaHneTo Ha akTUBHU KOMMNOHEHTU BO AadEHU
rflekapcTBa BP3 aKTUBHOCTA N €NIeKTPOXEMUCKUTE CBOjCTBA
Ha OeHTanHUTE UMMNAaHTN.

*BnujaHMeTo Ha KOHLUEHTpaumjata Ha XeMUCKN CUCTEMMU
LLITO Ce KopucTtaT BO AeHTanHaTta MmegmumHa

(BOQOPOAEH NEPOKCUA, XMNoxXnopuau...)

MEXAHU3MOT Ha akuuja Ha ucnutyBaHarta cyrncraHua

BP3 AEHTANHMUOT UMMMAHT.

Kako paboTHU TEXHNKN CE KOPUCTEHM:
-LUmknnyHa BontameTpuja
-KBagpaTHOo-bpaHoBa BonTtameTpuja
-Enekrtpoxemucka MmnegaHca Cnekrpockonuja
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EnekTpoxemujaTta ru npoydyyBa CUCTEMUTE Kaj
kou poara o PASMEHA HA INMOJIHEX
(EJIEKTPOHW) nomery aBa coceaHn CUCTEMMU.
[Mpy WTO NpU KOHTPONUpPaH NoTeHUuujan goara
no npotok Ha EJIEKTPU4YHA CTPYJA

Loss of electron (oxidation)

Gain of electron (reduction)

Low energy
High energy







ENIEKTPOXEMUCKWN EKCNMEPUMEHT
HA OEHTAITHA AMITTIAHTW

Y ( PabotHa ) [ N\ 2
enekTpoga
[lomollHa PedepeHTHa
[TloTeHumnocTar
efneKkTpoga » HeHTaneH » ernekTpoaa ®» | [loTeHuKnocTa
UMMNNaHT
y
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phosphate buffer pH 7,0-- Implant 1-standard

cycling in period of two hours-stable system no degradation

-0.450X10_4 r-—— - I 1 71T 71 1 71 71 Tt 1T T ]
1.000 0.750 0.500 0.250 0 -0.250 -0.500 -0.750 -1.000 -1.250

ENV

“There Is no significant activity of the implant is observed
In milimolar range concentrations in neutral media.



0.001 mol/L citric acid- Ljubica Implant 1-standard

there is very small activity of the implant

-0-550X10-4 r-— - T 1 4 71T T 71 T 7 T 7Tt 7 T 1 1 ]
1.000 0.750 0.500 0.250 0 -0.250 -0.500 -0.750 -1.000 -1.250

ENV

<Small activity of the implant is observed in presence of citric acid
In milimolar range concentrations in neutral media.



0.1 M HCI Ljubica Implant 1-standard

low to moderate activity in strong acidic media
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*Bigger activity of the implant is observed in presence of HCL
In milimolar range concentrations in neutral media.




fofaten pufer pH 7,4 Ljubica Implant 1-standard

H202 from 0.001 mol/L to 0.01 mol/L

-0.025x 1021
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-0.075x10%1
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ENV

Significant activity of the implant is observed in presence of H,0,
In milimolar range concentrations in neutral media.




Pe3yntatin

3aragyBad [NoTeHuunjaneH | lNoteHuujaneH |lloTeHuujaneH
Bre3 NO3NTUBEH HeraTuBeH
edeKT edpeKT

Si (cunnunym) |Bo Tek Ha Pa3opyBahe
YUCTEHE Ha NoBpLUMHa

Ha UMMNaHT
Cl (xnop) Ce Kopuctu 3a Tpowere Ha
YUCTEHE noBpLUNHA Ha

MMNNaHT

Zn (LUNHK) [TacTun, BOOUNYKHK Tpolwehne Ha

3a ncnmpame

NoBpLUMHA Ha
MMMNaHT




3aragyBad | [loteHuujaneH | MoTeHunjaneH | NMoTeHUunjaneH HeraTuBeH
Bne3 NO3NTUBEH edekT
edeKT
Ca Bo Tek Ha KoHTakT Kocka- | MIHxmnbupa doopmmpare Ha
(Kanuuym) |4YncTere MMMNAHT anatut
P Bo Tek Ha [Mpoayuunpa TpowieHe Ha NoBpLUMHA Ha
(pocdop) |4vncteme LIUTOKUHN ” MMMIAHTOT
MaTUYHN
KINeTKn
S (cyndpyp) |lnyHKa, BO [lpomMeHa Ha noBpLUMHATa
KNcenmHa 3a Ha UMMNAHTOT — OKCUOEH
YUCTEHE Cnoj
NE! Dn3nNonoLLKu PacTtBapare Ha UMnnaHT
(HaTpuym) |pacTBop




JlekoBu KOu BNMjaaT HeraTMBHO Ha
MMMNMNAHTHUOT yCneX
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Abstract
Contamination of titanium dental implants may lead to implant failure. There are two major types of contaminants: the

inorganic and organic contaminants. The inorganic contaminants mostly consist of elements such as calcium, phos-
phorus, chlorine, sulphur, sodium, silicon, fluorine and some organic carbons. Whereas organic contaminants consist of
hydrocarbon, carboxylates, salts of organic acids, nitrogen from ammonium and bacterial cells/byproducts. Contami-
nants can alter the surface energy, chemical purity, thickness and composition of the oxide layer, however, we lack clini-
cal evidence that contaminations have any effect at all. However, surface cleanliness seems to be essential for implant
osseointegration.These contaminants may cause dental implants to fail in its function to restore missing teeth and also
cause a financial burden to the patient and the health care services to invest in decontamination methods. Therefore,
itisimportant to discuss the aetiology of dental implant failures. In this narrative review, we discuss two major types of
contaminants: the inorganic and organic contaminants including bacterial contaminants. This review also aims to discuss
the potential effect of contamination on Ti dental implants.

Keywords Dental implant - Contamination - Prognosis - Titanium

of metallic and non-metallic compounds on the surface
seems to influence the success of implant osseointegra-

1 Introduction

SN

Dental implants can get contaminated due to the ecologi-
cal system in the oral cavity with abundant microorgan-
isms [1]. Common elemental contamination from organic
carbon and traces of elements including oxygen (O),
nitrogen (N), calcium (Ca) and phosphorus (P) found on
dental implant surfaces are potentially linked to failure in
re-osseointegration when parts of an implant had lost its

tion [4].

Currently, a growing amount of evidence [5, 6] sug-
gests that the implant surface topography and chemistry
has great influence on the osseointegration process by
affecting protein signalling and cell migration or differ-
entiation. Bone-implant contact area, mechanical inter-
locking and stress distribution are recognisably better in

saouads parddy NS

Table 1 (continued)

Nature of contaminants Contaminant Potential entry Potentially beneficial effect Potentially dangerous effect References
Zin Toothpaste [40] Increasing the cell proliferation in Allergic reaction to metal [45] [1,40, 45, 46)
Mouthwash [40] osteoblasts, bone formation and
biomineralization [46]
Antibacterial property
Pro-angiogenic [1]
Good osteoinductivity [1]
Fluorine Toothpaste [14, 47] Prevent dental caries development Degraded the protective oxide layer of [14, 17, 40, 47]
Mouthwash [14, 47] [14,47] Tiand its alloys [14,47]
Prophylactic gels [14,47] Relieve dental sensitivity [14, 47] Discolouration of Ti implants [17]
Acid-etching process [47]
Hydrogen Acid-etching [13] Delayed fractured on Ti implant [50] Embrittlement of the Ti surface layer ~ [13,50, 51]
Biological environment of oral cavity Improve Osteoblasts (Si-H coating) [51]  [13]
[50] Keratinocytes adhesion and viability
[51]
Organic contaminants  Hydrocarbon Air[53] NA Lessen osteoblast attachment [52] [52,53]
Water [53] Reduced hydrophilicity of Ti [52]
Cleaning fluid [53]
Caboxylates Coating of Ti surface [54] Osteoblast proliferation, differentia- Increase the (super-) hydrophilicity of  [31, 54]
tion, and matrix mineralization [54] Ti and decreased the bonding with
the oxide, N, and S atoms on protein
[31]
Reduced the attachment of cells [31]
Salts of organicacids  Glycolysis of bacteria [55] NA Reduced pH -favourable for aerobic [55]
bacteria [55]
Corrosion [55]
Discolouration of Ti implants [55]
Nitrogen from Bacterial plaque [2] Inhibit growth of E. coli and act asan White residue obstructs the Ti surface  [2, 56]
ammonium resi- Bolus [2] oxidant for the combustion reaction [2]
dues Saliva 2] [56]
Bacteria Microbes in oral cavity [57] NA Damaged the TiO, layer [57] [14,17,57,58]

NA not available

Bacterial contamination during surgery
[58)

Microbial corrosion [14, 17]
Inflammation [14]
Peri-implantitis [17]
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Abstract
Objectives: The aim of this systematic review was to investigate the association be-

tween the intake of systemic medications that may affect bone metabolism and their

subsequent impact on implant failures.

Material and methods: Electronic and manual literature searches were conducted.
Implant failure (IF) was the primary outcome, while biological/mechanical and the
causes/timing associated with IF were set as secondary outcomes. Meta-analyses for
the binary outcome IF and odds ratio were performed to investigate the association
with medications.

Results: A final selection of 17 articles was screened for qualitative assessment. As
such, five studies focused on evaluating the association of implant failure and non-
steroidal anti-inflammatory drugs (NSAIDs), two on selective serotonin reuptake in-
hibitors (SSRIs), two on

roton pump inhibitors (PPls), seven on bisphosphonates

CHAPPUIS et AL.
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of the population odds ratio. The heterogeneity among the included
studies was measured computing I> and a p value for the null of ho-
mogeneous studies. This p value was compared to the level of sig-

nificance of 5%.

3 | RESULTS

3.1 | Study selection (Figure 1)

A total of 430 entries were identified through the electronic search,
and after removal of duplicates. The initial pool was not supple-
mented with any further article identified through manual search
or cross-reference assessments. Of these 430, forty articles were
assessed for full-text evaluation, resulting in a final selection of 17
articles for qualitative assessment (Table 1) (Alissa et al., 2009; Al-
Sabbagh, Robinson, Romanos & Thomas, 2015; Chrcanovic, Kisch,
Albrektsson & Wennerberg, 2017a,b; Famili, Quigley & Mosher,
2011; Grant, Amenedo, Freeman & Kraut, 2008; Jeffcoat et al.,
1995; Koka, Babu & Norell, 2010; Memon, Weltman & Katancik,
2012; Reddy, Jeffcoat & Richardson, 1990; Siebert, Jurkovic,
Statelova & Strecha, 2015; Urdaneta, Daher, Lery, Emanuel &
Chuang, 2011; Winnett, Tenenbaum, Ganss & Jokstad, 2016; Wu
et al., 2014, 2016, 2017; Zahid, Wang & Cohen, 2011). A total of 23
articles did not meet the eligibility criteria and were subsequently
excluded (Table 2).

The studies included for qualitative assessment were pooled ac-

failure (i.e., beta-blockers or ACE inhibitors), only one study could
be identified and accordingly, no subset meta-analysis could be car-
ried out. For NSAIDs, the analysis could not be performed, as the
vast majority of studies reported no failures in any of the control or
experimental groups. For PPIs, the homogeneity of the two included
studies was rejected at the 5% level (=093, p <.01). Hence, the
results should be interpreted carefully. Both the fixed effects and
the random effects model estimated a difference of implant failure
(IF) rates of 4.29% and 4.53%, meaning significantly higher IF rates in
the test compared to the control group (p < .01) (Figure 2). Likewise,
for SSRIs, the homogeneity of the two studies was rejected at the
level 5% (p <.01). Both the fixed effects and the random effects
model estimated a large positive difference of 7.48% and 7.50%,
rendering significantly higher IF rates in the test compared to the
control group (p < .01) (Figure 3). With regard to IF associated with
the intake of BPs, one study (Al-Sabbagh et al., 2015) was excluded
from the analysis due to missing IF in the control group. Using the
IF rate as the primary outcome in the analysis, studies with a O IF
rate in either the experimental or the control group were assigned
a weight of 0, because the estimated standard deviation is 0. The
remaining six studies were weighted and the estimated differences
were -0.13 in the fixed effects model and 0.86 in the random effects
model (Figure 4). These results must be interpreted cautiously due
to a high heterogeneity of I* = 98% (p < .01 for the test of homoge-
neity among the included studies).

No analysis was conducted for secondary outcomes. Implant



IMPLANT SURFACE ANALYSIS AND
MICROBIOLOGIC EVALUATION OF FAILED
IMPLANTS RETRIEVED FROM SMOKERS

Jamil Awad Shibli, DDS, MS, PhD; Thales Rodrigo Colombo Vitussi, DDS, MS; Ricardo Vieira Garcia, DDS, MS, PhD;
Elton Gongalves Zenébio, DDS, MS, PhD; Claudia Ota-Tsuzuki, DDS, MS, PhD; Alessandra Cassoni, DDS, MS, PhD;
Adriano Piattelli, MD, DDS; Susana d'Avila, DDS, MS, PhD

The aim of this study was to evaluate the microbiota and surface of failed titanium dental implants
from 4 manufacturers. Twelve mobile dental implants were retrieved from 10 smokers after 3 to 10
years of functional loading. Before implant removal, microbial samples were taken and evaluated
using polymerase chain reaction. After implant removal, analyses of the failed implant surfaces were
performed using scanning electron microscopy and energy-dispersive spectrometer x-ray.
Periodontal pathogens such as Aggregactibacter actinomycetemcomitans, Campylobacter rectus,
Eikenella corrodens, Fusobacterium nucleatum, Porphyromonas gingivalis, Prevotella intermedia,
Tannerella forsythia, and Treponema denticola were detected in all implants in different proportions.

Surface analysis showed varying degrees of surface roughness between the samples and the
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current, as previously reported.?'?? Thereafter, the
implant surfaces were observed by means SEM and
submitted to an element analysis. The regions of
interest??> and the element detection were done
simultaneously by verification of electron beam-
induced x-ray radiation. An energy-dispersive spec-
trometer x-ray (EDX) equipped with a Si(Li) detector
(EDS, Noran Instruments, Inc, Middleton, WI) was
coupled to the JEOL JSM-T330A SEM. The spectral
resolution of the detector was 138 eV at 57 kV
(MnKa1). The microprobe used to acquire the spectra
was set at 20kV high tension, 250 pA probe current,
and a working distance of 80mm.

Data analysis

Fisher's exact test was used to calculate the different
detected proportions of target bacteria around failed
implants (P < .05). The EDX analysis showing the
element detected was present only as descriptive
data.

ResuLts
Microbiological evaluation

Figure 2 shows the prevalence of all target periodontal
pathogens. A actinomycetemcomitans was detected in
16.67% of the implants. P gingivalis was most
frequently detected in peri-implant pockets (P = .030)
and was detected in 66.60% of samples. P intermedia
and T forsythia were detected in 33.30% of peri-implant
samples. E corrodens, T denticola, and C rectus were
detected in 41.66% of the failed implants.

Fiure 2. Mean prevalence (%) of periodontal pathogens. Fisher's
exact test (*P < .05).

from smokers. Microbiological analysis revealed a
periopathogenic microbiota around failed implants.
The detection of P gingivalis, P intermedia, and F
nucleatun agree with previous studies3°>* These
microorganisms are commonly associated with pro-
gressive periodontal diseases and virulence factors
that could be important to peri-implantitis progres-
sion and treatment.

A actinomycetemconitans and T forsythia were
detected in peri-implant sites in agreement with other
reports.>*3> Previous studies have demonstrated that
dental biofilm can be an important source of bacteria
colonizing dental implant surfaces.*'*'” However, the
presence of putative periodontal pathogens around
oral implants does not necessarily mean disease.'*'®
These studies'*'® evaluated diseased implants in
nonsmokers, suggesting that the microbial composi-
tion between smokers and nonsmokers might be
similar. Earlier studies that evaluated periodontal

:dny wos)

po~ 0" zleweesi zezZlee(L00Z)9EE L-BYS L/LSEYEOUZET//IEE/IPT-0PIIENO))




Electrochemical behavior and surface
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S. Lakhloufi @, H. Labjar ®, Y. El Hamdouni P, I. Bouhouche °, A. Dahrouch €, M. Serghini-Idriissi ®,
ELLM. Lotfi 9, M. El Mahi 9, A. El Yamani 9, S. El Hajjaji ®, N. Labjar © o =

Show more ~~

+ Add to Mendeley < Share 99 Cite

https://doi.org/10.1016/j.matpr.2020.06.483 A Get rights and content A

Abstract

Research concerning the applications of ceramic biomaterials as dental restorative

materials is of particular interest for the study of the physico-chemical, mechanical and
microstructural behavior with a multitude of techniques. Nevertheless, the wealth of
scientific articles in this field remains vast and poor in terms of all-ceramic restorative
materials, their ageing and electrochemical degradation behavior utilizing the
electrochemical impedance spectroscopy, in contact with an electrolytic solution which

can cause and exhibit a very remarkable variation in the surface state and variation in the
stability of the electrochemical behavior of these dental materials, which can be
influenced by pH, temperature and the medium variations. Ringer's solution as artificial
saliva has been used as a degradation medium to evaluate the effect of saliva on the
microstructure, surface condition, chemical composition and degradation behavior of
dental materials. This is done using X-ray diffraction, SEM-coupled energy dispersive

Conclusion

Dental ceramics are known for their good resistance to the aggressiveness of the
saliva environment. During this work, we were able to evaluate and compare the
electrochemical behavior of the two ceramics with respect to the Ringer saliva
medium as a function of immersion time at a temperature of 37a€ A°C, this
technique was reinforced by surface condition and microstructure analyses. The
loss of mass obtained by the gravimetric study shows that its variation (loss or

gain of mass) variesa€)
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NMPEOHOCTWU oa ynotpeba Ha
BonTtameTtpuja




3aKny4oK

m KoHTaMunHauumTe Ha JEeHTanHUTE UMMNMIAHTY -
HeycnecuTe Ha nMmnnadTaumjata. CymmpaHo, moxeme aa
3aKkny4ymme geka 3aragyBadymTte, NeKoBuTe Moxe aa
6uaaT KOPUCHU N/vnu Aa npean3BuKkaaT HEraTUBHM
edbeKkTn Bp3 JEHTaANHUTE UMMIIAHTW.

m CeondaTtHa npoLeHka n pasbupawe Ha MeauLmMHcKaTa
cTopuja Ha NaUMEHTOT U NEKOBUTE € BaXkHa 3a
UMMMAaHTHUOT yChex



m OBOj Npernen e HaMeHeT 1 3a NPOM3BOAUTENUTE U 3a
riekapure.

m [locToun pPa3linka BO UMMNJI1aHTUTE O pPa3JiInvdHU
Nnpon3BoAUTEIIN

m Cute nmnnaHTtn ce pasnmMyHo YNCTEHMU
m PasnnyHu ueHn Ha MMNMNaHTU
m HepaMHuHK, ogHOCHO BAabHyBawa, CNakHyBaH-a
m MeaOuumHCcKu ctatyc n tepanuja

Otdpnawse Ha UMNNaHT, MHeKUuja,
nepunMMnaaHTUTUC!
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