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Kuplotepeg opadec laser
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LASER katdAAnAa yia tnv  Odovtikn Xelpouvpyk)

Eidog Evepyd vAko MNKOG KUUOXTOG
CO;, CO, 9.3,9.6,10.3 £10.6 um
Nd: Y AG Yttrium Aluminum Garnet | 1064 nm
; LE TPOouiEELS LOVTWV
Neodymium
Er:YAG Yttrium Aluminum Garnet | 2 94 um
; HE TPOouiEELS LOVTWV .
Erbium
Er CTYSGG Yttrium ,Scandium, 2.78 um
AN Gallium Garnet pe i
npoouifels tOvtwv Erbium
& Cromium
Excimer ArF,XeCl 193 nm,308 nm
Diode Gal As 800-1000 nm




Etdo¢ Laser E®APMOI'H XTHN
OAONTIKH XEIPOYPIIKH

CO, AVTIUETWTLON VTEPEVALGONGLAG AUVYEVWY,
Apaipeon TEPNOOVWV

INRNE AVTIUETWTLON VTEPELALGONGLAG QVYEVWV

Er:YAG Apaipeon TEPNOOVWY

Er,Cr:YSGG Apaipeon TEPNOOVWV

Excimer Apaipeon TEPNOOVWY

At + AVIXVEVOT] APXOHEVWY TEPTIGOVWY,

PWTOTOAVUEPLTILOG VALKWV

KTP(potassium- [ AEVKOWOT] S0VTL®DV
titanyl-
phosphate)
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AgVkavon Sovtiwy

Kovpvétag N., Payiotng X., Kakaurovpa A. Ta Lasers atnv 08ovtikn Xewpovpyikr), O8ovtootopatoAoyikn [Ipéodog 2000,54(3):376-399.



Xpnoets twv LASER o€ vAikd Odovtikng Xetpovpylkne/EnavopBwTikng
000VTLATPLKIG

1. Métarra (Kpapata Titaviov, Baoika kpapato)
2. Kepapka (Zipxovia)
3. Pntiveg

Tzanakakis, E.-G.C.;Skoulas, E.; Pepelassi, E.; Koidis, P.;Tzoutzas, I.G. The Use of Lasers in Dental Materials: A Review. Materials 2021, 14, 3370.



Xpnoels twv LASER otnv 0dovtikn Xelpovpyikn

1. Amokonn oKANPwvV 060VTIKWV LOTWYV
Avayxn yla avTIKatdoToon airotor/micromotor
ASapavtivn

97% avopyava kot 3% opyavika eAGXLOTO VEPO
YdpolvanatitnG/KPUoTAAALKO TAEY L

OdovTtivn

70% avopyava 30% opyavikd

OSovTivoowAnvapla Kol LEGOTVIKY) 080vVTivn



MHXANIXMOI ITPOKAHXHX BAABHX

= OOTOOEPMIKOI

= POTOMHXANIKOI
= OTOXHMIKOI

= POTOHAEKTPIKOI



[Ipwteg mpoomaBelec. ..

laser CO, :9,3-10,6 pm

AS:Pwypeg kot kpatnpeg, eEWTEPLKN
mMYUeEvn (wvn ,pecaia apop@n fabutepn
TopwdNg

06: anavBpdkwon, TBavny ToA@ikn BAALN
(V1 EECUATWY aVOEKTIKN 0TO 0&V N
TNYHEVT 0dovTivn- OxL LVBPLOKY) (wvn -
(ASdp 2005).

Nepd anoppo@non/Puén: pelwon
OTOKOTNG

[ToApko: Atydtepn TEN-ntoA@ikn AL
EykataAeinetat. ..

~

ASapavtivn aktwvoBoAnuévn pe laser CO,

Jeffrey 1990 JD, Pogrel 1993 LSMed, Levy 1998 JEndod, Koort 1995 LasDent



H £84MEn.. . Nd: YAG

laser Nd:YAG : 1,064 ym

AS: pkpn anoppo@non, VPMAN okESaoN, KPATHPES, TNEN

KOl (QUOOALOEG

06: peyaAvTEPT ATOPPOPTOT), OKESAOT) EEATULON TOAPLKT)
VEKPWOT), KPATIPES, WKPOPWYUES, (PUOAAIOES, amoO@pPAln
odovtoowAnvapiwyv (Adap 2005).

Tepndova: kaAVTeEPN LKAVOTNTA

Mavpo peAavt

Eykatoieinetal kat avTo...

Enamel

(5

‘/’:’254&2’% il

Adapavtivn aktivoBoAnpuévn pe laser Nd:YAG

Frentzen et al 1992, Drummond et al 2000,Ariyaratnam et al 1997



H Aon.. . Er:YAG kat Er: Cr: YSGG

laser Er:YAG :

vymAn arnoppo@non and to vepo kat OH- vépolvanatity,
EWTOUNXOVIKOG AVTL (PWTOOEPULKOG

[Topwdeg, e€dtuion, avénon nieong, ekpnén (unxavikn Stappnén doung
LOTWV =2 EVUOATWON =2 AVENUEVT ATOKOTN , UElwoT BepUlKwY
EOLVOUEVWYV

AS: 300um kpatnpeg, TPAYLTNTA

06: 500um kpatnpes, arovoio (WVNG EECUATWY, AVOUOLONOP PN
EMLPAVELX

Er:Cr:YSGG vdpokivnTikd cVOTNHA, THPOUOLX ATOTEAECUOTO UE
Er:YAG



Aktvof3oAia laser evoelkvuOEVT] VI TN OLEVEPYELX
OLUVTNPNTIKWV XTOKATOOTACEWY

Evepyo vAko XNUKOG TUTOG Mnkog
KUUOTOG
Er:YAG Yttrium Aluminium | Ery:Y (5 ,AlLOy, 2,94 pm.
Garnet pe tpocbnKm | (50% Er)
Lovtwv Erbium
Er,Cr:YSGG | Erbium, Chromium: | (Y,Er);Sc,Gas0, 2,78 um.

Y ttrium Scandium
Gallium Garnet

YAG: €(60¢ nuiroAvtipov AiBov,

XPWUATOG TOPTOKOAL




H enidpaon tov laser Er:YAG otnv adapovtivn

e QRN o A

Adoapavtivn aktvopoinuévn pe laser Er:YAG :

Avopyr KOTOoTPOPT TPICUATOV 0dOUAVTIVIG, aTeANG amokomy  (ueyaidtepn peyébovon)
Xopic Opmg Bepprikég KOTaoTPOPEG

(Li et al, 1992)



Meodpaon adapavtivng axtivofoinuévng ue laser Er:YAG - pntivng

-

* B & o N

(Martinez-Insua et al, 2000)



H enidpaon tov laser Er:YAG otnv odovtivn

Odovtivn amoKOUUEV LE UNYOVIKE PLEGOL Odovtivn amokoppévn pe laser Er:YAG

(Armengol et al, 1999)



Enidpaon ¢ anokomng
ue laser Er:YAG
0TI CUYKOAANON
LLE TOUG OKANPOVG 060VTIKOVUGS LOTOUG
Epguvntiko pépog

Addu E, TCoutlag I, XpuoikomovAog X.
Odovtootopatoroywkn [Ipdodog 59(1) 2005

Epyaotplo Odovtikng Xelpovpyikng, OSovTiaTpik)
YxoAn Iaverniotnuiov ABnvwv



Y TOYOL

¢ H mapatnpnon mg entpavelag ¢ aktivofoAnuevng e laser Er:YAG
aSapavTiviG Kat 060VTivng

& H otolyelakn avdAvon Twv 080VTIKWV ETLOAVELDV

¢ H mapat)pnon m¢ peco@aons aktivofoAnuevns o8ovTiknG ovoiag-
ovvOeTNG PNTIVNG



YAkoO Kol pebod0og

& 8 avBpwmivol TpitoL youpiol, eAevBepol tepndovag, dtatnpnuévol o€ water for injection

¢ TMapaokeun KolAoTHTWV VNG opAdAG 6TV TAPELAKT] KOL YAWOOLKI ETLOAVELX KADE
SovTlov

& Ta dovtia xwplotnkav o€ 4 opuddeg



YAkoO Kol pebod0og

['la v mapakoAroONoM TG AKTVOROANUEVNG S AUAVTIVIG Kol
odovTivng

& Opada 1: Ilapaockevur) KOLAOTTWV UE XELPOAAS1] VYNAWVY
TOXYVTNTWV Kol yyAv@ida carbide #245

& Opada 2: ITapaokevn koot twyv e laser Er: YAG



YAkoO Kol pebod0og

['la Vv Tapat)pnon s HECOPACTS
080VTIKNG EMLPAVELAG-CVVOETNG PNTIVNG

& Opada 3: xeporaffn vPMAwV TaYLTNTWV.
[Mapetaxa: H;PO, 37% kat One Step Plus (Bisco)
[woowka: Tyrian kot One Step Plus (Bisco)

® Opada 4: laser Er:YAG
[Mapelaxa: - One Step Plus (Bisco)
- H;PO, xat One Step Plus (Bisco)
[woowka: Tyrian kot One Step Plus (Bisco)



[Tapaokevn kotdotntag pe airotor 1 laser Er: YAG
(500mJ, 15Hz)

Det| HV | WD |Mag VacMode | HFW |
ETD|25.0 kV[15.8 mm 40x High vacuum|3.20 mm Enamel Dentin (TCB) ETD|250 kV|1O 8 mm 30x High vacuum|4.27 mm Dentin Enamel Laser

1.0mm Det| HV WD Mag VacMode | HFW 1.0mm



Mop@oAoyia adapavtiving eoTidlovtag 0TI pWYHUES

A

-~ .

Det| HV | WD Mag| VacMode | HFW 200.0pm—— Det. HV | WD Mag| VacMocde | HFW |
ETD 25.0 kV|15.4 mm 250x High vacuum|0.51 mm | Enamel(TCB) ETD 250 kV|10.8 mm_ 80x | High vacuum |1.61 mm| Enamel Laser




Mop@oAoyla adapovtivng

Det HV WD |Mag VacMode HFW
ETD 25.0 kV|9.8 mm | 755x High vacuum 017 mm

50.0pm
Enamel (Laser)

Det| HV WD ‘Mag VacMode HFW 50.0um

ETD|25.0 kV[9.9 mm|1000x| High vacuum|0.13 mm Enamel subsurface (TCB)




Mop@oioyla adauavTivng

TUPATANCLA ETLPAVELA 0T LEYAAVTEPT LEYEOLVOT)

e
Det| HV | WD |Mag | VacMcde | HFW | 20.0pm
ETD|25.0 kV|9.9 mm | 2000x| High vacuum| 64,00 ym| Enamel subsurface (TCB)

Det| HV | WD | Mag
ETD|25.0 kV|10.1 mm|2000x

Vachlode | HFW | — T |

High vacuum |84 00 ym| Enamel (Laser treated)




Meoopaon adapuovtivng-
Tyrian-One Step Plus (Bisco)-ZP

- % o - . LA
Mag | VacMode Det HV WD | Mag | VacMode | 50 Opm
1000x | High vacuum TCB+Tyrian+One step plus enamel ETD 250 kV|8 4 mm 1000x|High vacuum| __ Laser + Tyrian One step plus enamel




Katakepuatiopnog TS adapavTivG 0€ OPLOUEVEG TEPLOYEG

i I VacMode 50 Oyrn ‘
SSD|25 0kvV| 8 4 mm | 1000x| High vacuum Laser + Tyrian One step plus enamel ‘

Det HV Mag




% \\\. |
\ * %
=
Det HV WD Mag VacMode 50.0pm
SSD|25.0 kV|9.7 mm [ 1000x| High vacuum Laser + One step plus dentin

Meoo@aomn 0dovtivng aktivofoAnuévne pe Er:YAG Laser

KoL ZUvOETNG pNTivng
(Adap, T¢outlag & XpuoIKOTOVAOG)



20, 0pm— Det| HV | WD | Mag| VacMode |  =——200pm—
Laser + Tyrian One step plus ETD|25.0 kV|8.5 mm|1800x| High vacuum Laser + Tynian Cne step plus

Meod@aomn 0Odovtivng aktivofoAnuévne pe Er:YAG Laser

KoL 20vOeETNG pNnTivng
(Adap, T¢oVtlag & XpuoIkOTOUvA0G )



¢ . . £2 = - s
Det HV ‘ WD Mag | VacMode
SSD[25.0 kV 10.1 mm [ 1000x|High vacuum Laser + Tyrian One step plus enamel

Meoo@aon ASapavtivng aktivofoAnuévne pe Er: YAG Laser

KoL ZUvOETNG pNTivng
(Adap, T¢oVTtlag & XpuoIkOmovAog)



Microleakage of composite restorations after acid or Er:YAG laser cavity

treatments
Ceballos L. et al, Dent. Mater.,2001(4)

"

Szgnzf‘ icance: Laser 1rrad1at10n of enamel is not a valid alternat1ve to ac1d etching =
‘4 pretreatment for resin composite materials adhesion. Acid etching alone gave the lowest S

s ‘75 h m1croleakage at the occlusal margm
- . ,\ﬂ’&#_‘ s . 4" ', T 2
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Xpnoels twv LASER otnv 0dovtikn Xelpovpyikn

1. Amokomn oKANpPwvV 060VTIKWV LOTWV

‘Euppain onwv & oxlopwyv
Avtiuetwnion evalodnoilag 060vVTIivng
Adpomoinomn adapavtivng

Aldyvwon tepndovikwv BAaBwv
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AgVkavon Sovtiwy

Kovpvétag N., Payiotng X., Kakaurovpa A. Ta Lasers atnv 08ovtikn Xewpovpyikr), O8ovtootopatoAoyikn [Ipéodog 2000,54(3):376-399.



ANAXAITIZH APXOMENQN
TEPHAONIKQN BAABQON

o AAAOLYEGC 0T XNLLKT) OVUOTAON
- AAAOLYEC 0T KPUOTOAALKN doun
- ZXTNUATIOUOG ULKPOXWPWV



ANAXAITIXH APXOMENQN TEPHAONIKQN BAABQN

Melwon ™G StaAvtoTnTag Kot Melwon g
Stanepatotntag adapavtivng (Laser CO,)

Nelson et al 1987

ZXNUATIOUOG TUPOPWOoPOopLKwV aAdtwyv (Laser CO,)

Fowler & Kuroda
1984

AAAayn ™G KPUOTAAALKIG SOUNG & HEyaAUTEPOL
kpvotaArol OH-A (Laser CO,)

Ferreira et al 1989

AmwAgla EVOOTPLOUATIKWV 0plwv A0Yw TENG Kol
enavakpvotarronoinong (Laser CO,)

Palamara et al 1992
Ferreira et al 1989

Anpovpyla pikpoxwpwv wov taytdevovy ovta Ca & P

Kol lowg va arodnkevouy F. (Ar+ Laser)

Oho & Morioka
1990




Xpnoels twv LASER otnv 0dovtikn Xelpovpyikn

Amokomny) oKANPwWV 080VTIKWV LOTWV
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AgVkavon Sovtiwy

Kovpvétag N., Payiotng X., Kakaurovpa A. Ta Lasers atnv 08ovtikn Xewpovpyikr), O8ovtootopatoAoyikn [Ipéodog 2000,54(3):376-399.



[IPOAHIITIKH EM®PAZH
OIQN KAI AYAAKQN (EXIZMQN)

Laser CO, . “
1984 Stewart k 4"
Nd: YAG Laser . .

1994 Bahar

e
L




[IPOAHIITIKH EM®PAZH
OIIQN KAI AYAAKQN (EXIEMON) ofjuepa..

Laser Er YAG

Laser Er YSSG

= g | B I
K . K .




Xpnoels twv LASER otnv 0dovtikn Xelpovpyikn
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AgVkavon Sovtiwy

Kovpvétag N., Payiotng X., Kakaurovpa A. Ta Lasers atnv 08ovtikn Xewpovpyikr), O8ovtootopatoAoyikn [Ipéodog 2000,54(3):376-399.



Xpnoels twv LASER otnv 0dovtikn Xelpovpyikn

Laser CO, : ano@pagn avolxtwv 060vToowAnvaplwy
Laser Nd:YAG : ano@pa&n avoliytwv 060VvToowAnvapiwv
Laser Er:YAG : AtyOTEpO AMOTEAECUATIKA

Laser Er:Cr:YSSG : mwo aroteAeouatikd ano Er:YAG

Laser 01001KO : LKV ATOTEAECUATIKO

Asnaashari M, Moeini M. Effectiveness of lasers in the treatment of dentin hypersensitivity. J Lasers Med Sci.
2013;4(1):1-7.



Xpnoels twv LASER otnv 0dovtikn Xelpovpyikn
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AgVkavon Sovtiwy

Kovpvétag N., Payiotng X., Kakaurovpa A. Ta Lasers atnv 08ovtikn Xewpovpyikr), O8ovtootopatoAoyikn [Ipéodog 2000,54(3):376-399.



laser Nd:YAG : 1,064 uym

Adapavtivn:Enipavetlakn) adpotnta mov o@elAETAL OE
EEATULON KOl LIKPOEKPTIEELS TOV VEPOU TOU LSpoduamaTiTn
SLAPOPETIKA oxUaATA ,XEPOTEPOL Seauol amd OTL
opBowo@opiko (Artyaratnam et al 1997).

Odovtivn: ad&nom adpotTnTag, KPATNPES, LKPOPWYHES,
@LOOAISEG, amO@pPagn 0dovToowWANVAPLWY, EENPAVLOT
(wvne Eeopdtwv (Adau 2005).




H tpornonomon ¢ aktivoBoAnuevng entpavelas (Er:YAG) pe opBo@wo@opiko o0&l 1
EQPAPUOYT] UTEPTIXWV O8N YEL O€ ATOTEAECUATH CUYKPLOLUA TNG XMULKNS adpomoinong,
000V a@opda ot pikpodieloSuon.

2uxvortntal Aldpkeia 2UYKOAANTIKOG ATTOTE-
Avagpopd Evépyela (Hz) TTaApou | Eidog 1oT0U TTapayovTag Eidog pérpnong | Aopara
. EewNAc 000000

Er:-YAG

owEPOoVi-
conatos oo 200t | sooms | 2| asouseo | “oripet | Sootctwonst o) | wnoosomuon | -
Compoglass SCA
] [ o
Roebuck et al, 2001 |[200/240/300mJ 5 250usec | Tpoyou@Iol (Vivadent) Mikpodicioduaon

owEPOoVI-
Corona et al, 2001 500mJ 5 short-pulsed| oTApeg Single Bond (3M) | pikpodigioduon
Roebuck et al, 2000 |200/240/300mJ SMP (3M) pIkpodieioduon -

Setien et al, 2001 150J Single Bond (3M) | pikpodigioduon |~ |

Wright et al, 1993 300mJ 2 AA. you®iol Prismafil Mikpodigioduaon
00| aooms |« | osopes |mpovoume| geud)
2000 200mJ 4 250usec | Tpoyou@lol YEVIAG) EPEAKUO O
v | toonooms | 5| astusco |ovopoma| _ouprimer | “Gernon
2000 100/200mJ 5 250usec | avBpwTrivn Ox1 primer d1dtunon

avToxnf oTn
OI14Tunon Kail Tov

Moritz et al, 1998 60/180/250mJ 4/2/2 AA. youe®iol SMP (3M) EPEAKUO O
Single Bond

250- (3M)/Clearfil Liner avToxr OTOoV

Eguro et al, 2001 200mJ 4 500usec TOMEIG Bond Il V (Kuraray) EQEAKUG O
OptiBond FL

De Munck et al, (Kerr)/Clearfil SE avToxr oTov

2002 120mJ 10 250usec you@iol (Kuraray) EQEAKUC O -/~
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MEZOCDAZH OAONTINHZ/PHTINHZ ME ENE= EPI'AZIA (DQZQJOPIKOY O EOZ



H enidpaon tov laser Er:YAG otnv odovtivn




To laser Er:YAG e&aAci@el Tn {wvn EeopaTwv, aAAa NnpoKaAAEi HETOUCIWON
TWV IVOV KOAAayovou. H pHikpodicioduon dev ennpealeTal, OHWG N AvToxn
oTn J1IaTHNON Kadl TOV EPEAKUCHO O&V Eival IKAVONOINTIKI.

2uxvotntal Aidpkeia 2UYKOAANTIKGG ATroTE-
Avagopd Evépyela (Hz) TTaAPOU Eidog 1010U TTAPAYOVTAG Eidog pétpnong | Aéoparta
. ErYAG ]

ErYAG

Ceballos et al, OWQPOVI-
2001 250mJ 2 250usec OTAPES Scotchbond | (3M) | pikpodicioduon

Compoglass SCA
ey e I I =l P
2001 100mJ 5 250usec TTPOYOU®PIOI (Vivadent) MIKpodigioduon
wightota o3| sooms | 2 | | osoin | oramen | uposionuon | -
Wright et al, 1993 300mJ 2 you®iol Prismafil MIKpodieioduon
%0 | sooms | s | osoe | oo  sposoton |-
2001 500mJ 5 250usec OTNPES Single Bond (3M) MIKpodigioduaon
00 | eomd | 5| osouses | cvopimun | s | uwposiioruon | -
2000 100mJ 5 250usec avOpwTivn SMP (3M) MIKpodIgioduon

---- R -
al, 2000 160mJ 250usec TTPOYOU®IOI yawdg) S(psAKuopo
Moritz et al, 1998 4/2/2 A A. yopcp|0| SMP (3M) EQPEAKUOO
ProBond (Caulk
st o | o e | [ -
Visuri et al, 1996 350mJ 230usec oTnpeg adhesive 6|aTunon
2002 180mJ 25usec ompeg Single Bond (3M) 6|0(Tpr]or]

OptiBond FL
De Munck et al, (Kerr)/Clearfil SE avTOXH OTOV
2002 80mJ 250usec YOU@iol (Kuraray) EPEAKUO O




Microleakage or resin based sealants after Er:YAG laser conditioning
Lupi-Perugier L et al.,Lasers in Medical Science 22(3) Sept. 2007

Abstract The aim of this in vitro study was to investigate the
effects of Er:YAG laser pretreatment procedures in fissure sealing.
The fissures of 90 third molars were prepared in the mesial halves
with Er:YAG laser (A=2,940 nm, 250 mJ]/pulse, 4 Hz, fluence

32 J/cmz) and acid etched. They were randomly assigned to three
groups, and the fissures in the distal halves were prepared
differently according to the group: acid etching alone, bur and
etching or Er:YAG laser alone. The fissures were sealed using
Clinpro™ sealant (3M). The extent of microleakage was measured
with a digital-image analyzer. The sealants prepared with Er:YAG
laser alone displayed greater microleakage than the others (p<

0.05). Er:YAG laser irradiation does not eliminate the need for
etching the enamel surface before sealing.

Keywords Enamel - Er:YAG laser - Pit and fissure sealants -
Microleakage




Xpnoels twv LASER otnv 0dovtikn Xelpovpyikn

Amokomny) oKANPwWV 080VTIKWV LOTWV
Avayaition pikpwyv tepndovikwy BAaBwv
‘Euppain onwv & oxlopwyv
Avtiuetwnion evalodnoiag 060vTIivng

Adpomoinon adapavtivng/odovtivng
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AgVkavon Sovtiwy

Kovpvétag N., Payiotng X., Kakaurovpa A. Ta Lasers atnv 08ovtikn Xewpovpyikr), O8ovtootopatoAoyikn [Ipéodog 2000,54(3):376-399.



AIAI'NQXH APXOMENQN BAABQON

l

|

Kirpmwe olhrza
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In conclusion, the light sources (LAS and OP) used yielded not much different microhardness and polymerization shrinkage values in the
specimens. Therefore, the DPSS laser can be a good light source for light curing dental restorative materials, including flowable resins.
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Abstract: Chemical air pollution in dental clinics consists of the emission of gases and particulate
matter (PM), both generated by dental equipment and tooth tissues. One basic application of
Erbium Laser devices is cavity preparation on human teeth due to its strong affinity to water and
hydroxyapatite. The objective of this study was the evaluation of indoor air quality during the
application of an Er:YAG laser, as a dentin removal instrument, in a Dental Clinic. Particulate Matter
(PM) was measured using the standard method of EN legislation. In order to measure total Volatile
Organic compounds (VOCs), a portable monitor was used. In the first experiment, PM10 and PM2.5
concentrations were increased by approximately 10 and 15 times, respectively. From the second
experiment it can be concluded that neither of the measured particle concentrations exceeded the
recommended indoor limit values while windows were open, although laser influence was still
detectable. Within the limitations applied herein, it was found that Er:YAG laser activity for hard
dental tissue removal was associated with high PM and TVOCs concentration values in the working

envi under i icient or no ventilation. Physical ventilation in the aforementioned setting
proved to be an important key factor in improving air quality, as both PM and TVOCs concentrations
decreased significantly.

Keywords: minimally invasive dentistry; laser; Er:-YAG; air quality; volatile organic compounds
(VOCs); particulate matter; PM10; PM2.5; working environment
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During the last decades, and more importantly nowadays, in the COVID-19 era, the
scientific community has been increasingly interested in the air quality at indoor spaces
and its effects on human health [1]. Specific considerations have been raised for dental

5, due to airborne microbial and chemical air pollutants [2]. Microbial air pollution is
related to biological infectious agents [3,4] that can be transmitted via aerosols to patients
or dental professionals and has been extensively studied by many researchers [5-7]. Also,
investigation has been carried out with respect to the chemical components [8,9]. Chemical
air pollution in dental clinics consists of the emission of gases and particulate matter (PM),
both generated by dental equipment and tooth tissues.

Some of the gas phase contaminants generated and emitted from various dental
procedures are the Volatile Organic Compounds (VOCs). These are organic chemicals that
have a high vaporization at ordinary room temperature due to their low boiling point.
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Abstract: Lasers have been well integrated in clinical dentistry for the last two decades, providing
clinical alternatives in the management of both soft and hard tissues with an expanding use in the
field of dental materials. One of their main advantages is that they can deliver very low to very high
concentrated power at an exact point on any s -ate by all possible means. The aim of this review
is to thoroughly analyze the use of lasers in the processing of dental materials and to enlighten the
new trends in laser technology focused on dental material management. New approaches for the
elaboration of dental materials that require high energy levels and delicate processing, such as metals,
and re /ided, while time consuming laboratory procedures, such

restorative material

titanium alloys and high strength ceramics can be altered. Finally, the potential of lasers to increase
the adhesion of zirconia ceramics to different substrates has been tested for all laser devices, including

a new ultrafast generation of lasers.

Keywords: laser; zirconia; surface texturing; sintering; titanium; surface micro-topography

1. Introduction

The application of la: ide, ranging from basic science and industry, to medicine
and manufacturing industry. Now ypical laser source scan deliver extreme amoun
of energy ich confined spaces, restrained only by the diffraction limit of converging

r frequency. The suc ul energy deposition, direct on controllable space as
well as the independence of the material case, has made lasers a unique and versatile tool for
variable applications such as cutting, welding, soldering and surface functionalization [1].
These advancements led the laser utilization on medical materials for clinical applications
and research where, so far, remarkable advancements for most medical specialties, and of
have been made [2,

The use of lasers in dentistry is not a revolutionary method since they have been
introduced in almost all dental specialties for more than two decades [2,3], working as
a diagnostic tool for the detection of caries, of subgingival calculus, as a cutting tool for
hard dental tissues [2] and as a disinfecting tool of root canals [3]. Moreover, the anxiety
and dental fear of many patients towards dental rotary cutting devices without employ
injectable local anesth was minimized when hard dental tissue laser applications were
introduced [4].

Nowadays, laser technology is used in clinical applications [5,6], mainly for the
management of hard and soft ues, and in the field of dental materials [7]. Lasers
offer new approaches to the elaboration of dental materials, such as metals, ceramics and

course den
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Abstract: Lasers have been well integrated in clinical dentistry for the last two decades, providing
nical alternati n the management of both soft and hard tissues with an expanding use in the
field of dental materials. One of their main advantages is that they can deliver very low to very high
concentrated power at an exact point on any substrate by all possible means. The aim of this review
is to thoroughly analyze the use of lasers in the processing of dental materials and to enlighten the
new trends in laser technology focused on dental material management. New approaches for the
elaboration of dental materials that require high energy levels and delicate processing, such as metal
ins are provided, while time consuming laboratory procedures, such as cutting
chackion storative materials, welding, and sintering are facilitated. In addition, surface characteristics of
updates titanium alloys and high strength ceramics can be altered. Finally, the potential of lasers to increase
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Academic Editor: Javier Gil 1. Introduction
The application of lasers is wide, ranging from basic science and industry, to medicine
and manufacturing industry. Nowadays, typical laser source scan deliver extreme amoun
of energy in such confined spaces, restrained only by the diffraction limit of converging
optics and laser frequency. The successful energy deposition, direct on controllable space 2
well as the independence of the material case, has made lasers a unique and versatile tool for
variable applications such as cutting, welding, soldering and surface functionalization [1].
These advancements led the laser utilization on medical materials for clinical applications
and research where, so far, remarkable advancements for most medical specialties, and of
1y, have been made [2,3].
The use of lasers in dentistry is not a revolutionary method since they have been
introduced in almost all dental specialties for more than two decades [2,3], working a
i a diagnostic tool for the detection of caries, of subgingival calculus, as a cutting tool for
hard dental tissues [2] and as a disinfecting tool of root canals [3]. Moreover, the anxiety
and dental fear of many patients towards dental rotary cutting devices without employing
injectable local anesthesia was minimized when hard dental tissue laser applications were
introduced [4].
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LASER IN DENTAL MATERIALS

Conclusions
Based on the present review study, the following conclusions can be drawn:
1. Intraoral lasers cover a wide range of applications in clinical dentistry.
2. Cutting of metals, polymers and zirconia ceramics is facilitated by specific laser devices.
3. Metal processing benefits from accurate laser welding procedures.
4. Increased accuracy and reduced working time are the main advantages when manufacturing
base metal frameworks by laser sintering procedures.
5. Optimized retentive patterning of titantum and the zirconia surface by laser patterning

is thoroughly investigated.
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