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AHAIU3 NMOBEPXHOCTH
AEHTANbHbIX UMNAAHTATOB
MOCNE BO3JENCTBUS HA

HUX U3NYYEHUSA NA3EPHDIX
CTOMATONIOMMYECKUX CUCTEM

C.B.Tapacetko, d.m.H., prof_tarasenko@rambler.ru,
E.A.Mopososa, k.m.H., P.J1.Tapunos, PI'EOY BO Ilepaviii
MI'MY um. X.M.Ceuerosa Mun3dpasa Poccuu

B CTOMaTo/10rMm LLMPOKO UCMOJIb3YIOTCS
MMMNaHTUPYeMble MaTepuasbl. MHOrne marepuanbl
KOHTaKTUPYIOT HENOCpeACTBEHHO C KOCTHOW TKaHbIO,
No3TOMY CTPYKTYpa NOBEPXHOCTU AEHTAJIbHbIX
MMMJIQHTaTOB UrpaeT 60/1bLYI0 pPoJib. Jla3epHblie
MeTo/bl TaKXXe aKTUBHO BHEAPSAIOT B COBPEMEHHY0
CTOMaToN0rnto. AHaIN3 MUKPOMOBEPXHOCTHU
MMMJIAHTATOB Pas/IMYHbIX CUCTEM NOCJIE BO3AEACTBUS
Ha HUX J1a3epHOro U3Jly4eHus C pasHoM AJIMHOW BOJIHbI
No AAHHbIM CKaHUPpYtoLLEeit 3/1eKTPOHHON MUKPOCKONUU
nokasasn, kKakue MeguLMHCKMWeE 1a3epbl OKa3biBatoT
Haubosnee TpaBMaTUYHOE BO3JECTBME HA NOBEPXHOCTb
VMMMJIAHTATOB, A KaK1e HeCyT HaMMeHbllee
nospexaeHne. To NOMOXeT NoA06paTb pexxnum
paboTbl MeAULMHCKUX N1a3epoB.

AKTYAJIbHOCTDb
B HacTodmee BpeMs [eHTajbHASl HMMIUIAHTALUS
3aHMMaeT OHO M3 IIePBbIX MeCT B KOMIIJIeKCe pea-
OMINTAIIMY ITAIeHTOB C BTOPUYHBIM IIOTHBIM WU
YAaCTHUYHBIM OTCYTCTBHEM 3y60B. E5ReromHO B MHUpe
ycTaHaBIHUBaeTcsl Golee IBYX MH/UIMOHOB MMILJIAH-
TaTOB, y>Ke B 1990-e TofAbl IIPOIJIOrO CTOJIeTH S ob1ee
YHCJI0 TaKHX MaIllMeHTOB AOCTUINO0 30 MHJIJIMOHOB
yesnoBeK. Hay4uHble HaOMIOOeHHS K HCCIeOBAHUS
KIMHHULMCTOB JeMOHCTPUPYIOT XOPOILIKe pPe3yJ1bTaThl
HMMIUIAHTAIIUMM, II03BOJISIONIEN JOCTHYL IIOTHOLIEH-
HOT'O BOCCTaHOBJIEHH S SKeBATEIbHOM 3 PEeKTHBHOCTH,
pedeobpa3oBaHUs U 3CTeTHKH 3y6HOro psza [1].
BocrameHne TKaHeH, OKPY>KaIOIIHUX OCTEOHH-
TEerPUPOBAHHBIM MMIIJIAHTAT, SBJSETCS OAHOU
M3 OCHOBHBIX OCJIOKHEHH M MMILJIaHTalluu. Mccneno-
BaHMS IIOC/IEIHUX JIeT CBUIETEIbCTBYIOT O TOM, YTO
oT 50 1o 70% maliMeHTOB C JeHTaJbHBIMU HMIIJIaH-
TaTaMH CTpPafaioT 3abojleBaHUSIMU IIAPOAOHTA, UTO
B OTJAJIEHHOM I10C/IeONIePaLlMOHHOM IIepUojie MOKeT
SIBJISITBCSI IPUUMHON IIOTepH 3y60B M MMIIIAHTATOB.
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DENTAL IMPLANTS SURFACE
ANALYSIS

AFTER EXPOSURE TO RADIATION
OF LASER DENTAL SYSTEMS

S.V.Tarasenko, MD, prof_tarasenko@rambler.ru,
E.A. Morozova, Ph D., R. D. Garipov, FSBEI HPE

1. M. Sechenov First MSMU of the Ministry of Health
Care of Russia

Implantable materials are widely used in dentistry.
Many materials come into contact directly with
bone tissue, therefore the dental implants surface
structure is of great concern. Laser methods are also
being actively introduced into modern dentistry.
Analysis of the implant microsurface of various
systems after exposure to laser irradiation at different
wavelengths by the results of scanning electron
microscopy showed which medical lasers have the
most traumatic impact on the implant surface, and
which carry the least damage. This will help to select
the mode of medical laser operation.

RELEVANCE

Currently, dental implantation is the leading
sphere in the rehabilitation complex of patients
with secondary complete or partial absence of teeth
(missing teeth). Every year more than two million
implants are installed around the world, the total
number of such patients reached 30 million people in
the 1990s of the last century. Scientific observations
and clinical investigations demonstrate good results
of implantation, allowing to achieve full restoration
of chewing efficiency, speech formation and
esthetics of the tooth alignment [1].

Inflammation of the tissues surrounding the
osseointegrated implant is one of the implantation’s
major complications. The studies held in the recent
years indicate that 50 to 70% of patients with dental
implants suffer from periodontal disease, which
in the long-term postoperative period can cause
loss of teeth and implants. Therefore, the patients
with prosthetic structures on dental implants need
regular monitoring to prevent the development of
inflammatory complications such as peri-implant
mucositis and peri-implantitis. The developed peri-
implantitis, having clinical and microbiological
symptoms corresponding to symptoms of
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[T03TOMY IAIIMEHTHI C OPTONeAUYECKUMH KOHCTPYK-
LMSMU Ha JeHTa/JIbHBIX MMIUIAHTATaX HYXXAAIOTCA
B peryisipHoM HabllofleHUH /15 MpefoTBpalleHHs
Pa3BUTHS TAKHUX BOCIIAJIMTE/IBHBIX OCIOKHEHMH, KaK
MePUUMIUIATALIMOHHBIA MYKO3UT M IePHUHUMIIIAH-
TUT. Pa3BUBIIMICS IEPUUMIIIAHTUT, KIHHUYeCKas
U MHUKpobuonorudeckasi KapTHHa KOTOPOLO CpaB-
HHMMa C KapTHHOM, Pa3BHUBAIOIIEICS IIPU IApPOJOH-
THUTe, IPUBOJUT K COKPAIleHHI0 CPoKa C/1y>KObl BCek
MMIIIAHTAallUOHHOM KOHCTPYKLUMH. B CBSI3H C 3TUM
BO3pacTaeT POoIb PeryaspHOro MpoBefeHHUs Hpodec-
CHOHAJIBHOM T'UTHeHBl. AKTYaJIBHOCTb ITPOBeJleHHS
Ka4yeCTBeHHOM IIPOpeCcCHOHAIbHON TMIHeHbl BO3pac-
TaeT rof OT Iofia B CBSI3M C yBeJIH4YeHHEeM KoJIHue-
CTBa BOCIA/JIMTENBbHBIX OCAOKHEHHM, NPHUBOASIIUX
K IIePUUMIIJIAHTUTY U II0Tepe UMILIAHTaTOB [2-4].

XopowmHMi pe3ynbTaT YMCTKH 3aBHUCUT OT TOTO,
HACKOJIBKO Ka4eCTBEHHO OTIIOIMPOBAHBI 3aBOACKHUM
crrocoboM LIeMKY UMIIJIAHTaTa ¥ HACKOIBKO IIJIOTHO
MIOZOTHAHBI APYT K APYTY ero Moayau. [lepBoe ruru-
eHHYecKkoe HabIoleH e 3a COCTOsIHHMEeM IIPOTe30B Ha
MMIIIAaHTaTaX J0/I’KHO IIPOM3BOAUTLCS Uepe3 Mecsil]
Ioc/le yCTAaHOBKH IIOCTOSIHHOM CYIePKOHCTPYK-
uuu. JoJKHBEL OBITH IPOBeJleHBI BCe TEeCTHI, KOH-
TPOJIIUPYIOLIKe TUTHEHY IIOJIOCTH PTa, IIPOBOIUMYIO
MalMeHTOM. B cllydyae HaXoXX[eHUS Ha MMIUIAHTA-
Tax WM Ha KOHCTPYKLMH IpoTe3a 3arps3HeHUH,
OHU OYMIIAIOTCS IPU IIOMOIIH HH3KOOOOPOTHBIX
HaKOHEYHHKOB, 3BYKOBBIX HHCTPyMeHTOB. Yaiie
BCEro - 3TO IIJIACTMACCOBbIe KIOPeThl U HEIJIOHOBBIE
IeTKH. B 3aKk/IoueHHe HY>KHO IPOM3BECTH UMCTKY
CyIepKOHCTPYKUHH, GUKCHPOBAHHOM Ha HMILIAaH-
TaTax. 71 3TOT0 HCIIONB3YIOTCS epUIMKH, cymepd-
JIOCCHL K pe3UHOBBIE T'OJIOBKH. EC/IM CYIIPaKOHCTPYK-
LM CbeMHasi, TO JAOIOJHUTENbHO K MeXaHUYeCKOH
OYHCTKe PeKOMEHYeTCsI IPOU3BOAUTh YHUCTKY YIIb-
Tpa3ByKoM. IIpuMeHeHHe TexHonoruu Perio Flow
(Bo3mymHo-abpa3uBHas HajA- U IoffecHeBas obpa-
60TKa IIOPOIIKOM ITHIIMHA [IHMeTPOM HYaCTHIL
25 mkm) (EMS, IlIBeH1IapHsi) IT03BOISIET yOAISITH OH0-
IIJIEHKY, He HAHOCS BUJMMBIX IIOBPeKIeHU II0BEPX-
HOCTU UMILIaHTaTa [1-6].

HenomycTUMBIM SIB/IsieTCS IIpUMeHeHHe TIpy6bIx
MeTa/l/ITMYeCKUX HHCTPYMEHTOB, a Takke OOBIUHBIX
CKajepoB A CHSTHS 3yOHBIX OT/IOKEHHH C ecTe-
CTBeHHBIX 3y60B. MIX IprMeHeHHe IIPUBOAUT K XUMHU-
YeCKOM HHAKTHUBALUH K OQU3UYECKHUM IIOBPeK-
OeHUSM II0BePXHOCTH MMILIAHTAaTa. Bo3MOXKHA
peaklusl MeXXAy MeTaJI/IOM HHCTPyMeHTa U MeTas-
JIOM HMMIIJIaHTaTa, HapyllaeTcs HHAKTHBHUPYIONIAs
IIJIeHKa Ha UMIIJIAaHTaTe, IPUBOAUT K IIOBPEKIEHHUIO
IIOBEPXHOCTH HMILIAHTaTa M YCHIeHHI0 obpa3oBa-
HHU OIIsIIIeK Ha HeM.
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periodontitis, leads to reduced period of existence
of the entire implantation structure. In this regard,
the role of regular professional oral hygiene is
increasing. The urgency of conducting high-quality
professional oral hygiene increases every year due
to an increase in the number of inflammatory
complications leading to peri-implantitis and loss of
implants [2-4].

A good result of cleaning depends on the quality
of surface preparation of the implant neck and how
tightly the modules are fitted to each other. The
first visit after fixation of permanent superstructure
to the implants should be planned 1 month after
it. Performance of oral hygiene by patient should
be controlled with application of tests. When
implants or the structure of the prosthesis are
contaminated, they are cleaned with low-speed tips
and ultrasonic instruments. Plastic curettes and
nylon brushes are usually used. In conclusion, it is
necessary to clean the superstructure fixed on the
implants. Brushes, superflosses and rubber heads
are used. If the supraconstruction is removable,
it is recommended to clean it with ultrasound in
addition to mechanical cleaning. The use of Perio
Flow technology (air-abrasive over- and subgingival
treatment with glycine powder with a particle size
of 25 pm) (EMS, Switzerland) allows the removal
of biofilms without causing visible damage to the
implant surface [1-6].

It is unacceptable to use coarse metal tools, as
well as conventional scalers designed to remove
oral debris from natural teeth. Their use leads to
chemical inactivation and physical damage to the
surface of the implant. A reaction between the metal
of the instrument and the implant metal is possible,
the inactivating film on the implant is broken, the
implant surface is damaged, and the formation of
plaques is increased.

Retaining the bone and creating a biological
width at the abutment level provide the necessary
stimulation of the bone and contribute to a healthy
state of the soft tissues. An important function of
soft tissue is to protect the underlying bone. In this
case, the bone should be stable in order to maintain
soft tissue. In this connection, the structure of
the dental implants surface is of great importance.
Implantable materials are widely used in dentistry.
Many materials contact directly with bone tissue.
For decades, the scientists have created new surfaces
specially designed to improve the interaction
between the implant and bone tissue [1, 5, 7, 12].

Using the latest sandblasting and acid etching
technology, it is possible to produce clean and
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CoxpaHeHHe KOCTH H CO3LaHHe OHOIOrHMYecKomn
IIHUPUHBL Ha YpoBHe abaTMeHTa 0becIieurBalOT Heob-
XOAHMOEe CTHMYJIHPOBAaHHE KOCTH U CIIOCOOCTBYIOT
300POBOMY COCTOSIHHIO MSTKHX TKaHeH. BaskHas
GYHKIIMS MSITKHUX TKaHEH - 3aIMUINATh II0/JIeSKALIYIO
KOCTb. IIpH 3TOM KOCTh JO/IKHA OBITH CTaOMIbHA /s
TOro, 4Tob6Bl MOAAEPKMBATh MSTKHE TKAaHHU. B CBSI3U
¢ 3TUM 6osIBIIIOE 3HAUEHHe HMeeT CTPYKTypa I10BepX-
HOCTHU [EeHTAJIbHBIX HMIUIAHTATOB. HMMIIJIaHTUPY-
eMble MaTepHasbl LIMPOKO MCIIONB3YIOTCS B CTO-
MaToOJIOTHUH. MHOrHe MaTepHaabl KOHTAKTHPYIOT
HEITOCPeICTBEHHO C KOCTHOM TKaHBK. [leCATUIETH-
SIMU YYEHBIMHU CO3[AIOTCSI HOBBIE IIOBEPXHOCTH, CIIe-
LIMaJIBHO [TpeIHA3HAYeHHbIe /15 YIyYIleHH s B3aKMO-
JEeNCTBUS MeXK/y MMILIAHTATOM M KOCTHOM TKaHBIO [1,
5,7, 12].

Hcrionp30BaHUe HOBEUIIMUX TEXHOJOIHM I1eCKO-
CTPyHHOH 06paboTKHM M KHCIOTHOIO TpaBIeHUS
[I03BOJISIET M3TOTABJIMBATh YMCTble U IIOPUCTHIE
IIOBEPXHOCTH HMIIIAHTATOB TaKHUM 06pa3oM, 4TOOBI
06eCrieuynTh JOITOCPOUHYIO OCTEOUHTETPALHIO JIeH-
TaJIHOIO0 MMIIaHTaTa ¢ KOCTHOM TKaHBIO, CTabMJIb-
HOCTb MUMIUIAHTATa, YTOOB MAaKCHUMAaJIBHO IIPOIIUTh
CPOK 3KCIUIyaTaIlUK OPTOIEeSHUYECKON KOHCTPYKLIMH
C OIOpPOM HAa KMMIJIAHTAT. BB NpoBeleH aHaIW3
pPBIHKA JEeHTAJbHBIX MMIUIAHTATOB, IIHPOKO IIPH-
MeHsIeMBIX B Halllel CTpaHe. B pe3ysbraTe AJIs UCCIe-
JIOBaHUS ObUIM OTOOpaHBI MMIIIAHTATHl CHCTEM:
"OsseoSpeed, Astra Tech" (Astra Tech, MénbHupains,
lIBerus), "Biotech” (9xc-an-TIpoBaHc, ®panums), Liko
(MockBa, Poccus), "Nobel Active" (Nobel Biocare, Tete-
6ypr, lBenus), "Xive TG" (Dentsply friadent, Mariu-
reriM, lepmanus), "Dentium” (Dentium Co, Ceyr,
Kopes) 11, 5, 8-12].

C IpUXOJ0M B KIMHHUYECKYIO CTOMATOJIOTHIO JIa3e-
POB IIOSIBWJIACH BO3MOSKHOCTb YCOBEPLIEHCTBOBATh
TEXHOJIOTUU IPOPeCcCHOHATBPHON TMTHeHbl B CTOMA-
TOJIOTHH. HCIoNb30BaHHUe J1a3epoB s mpodeccu-
OHQJIBPHOM THUTHEHBl BKIIOYaeT OaKTepUIIHIHYIO
06paboTKy WIEMKH M BepXHHUX KOJIell MMIUIAHTATa,
KOCTHOM TKaHU U MSATKUX MEePUHUMIIIAHTAHTHBIX
TKaHet. C 3TOM Le/IbI0 IPHUMEHSIOTCSI BCE H3BeCT-
Hble CTOMATOJIOTHYeCKHe JIa3ephl: TBEPLOTelb-
Hble Er:YAG u Nd:YAG - 1asepsl C IJIMHHOM BOJTHBI
2940 HM u 1064 HM. Ilon meHCTBHEM JIa3epHOM SHep-
run Er:YAG-masepa B TKaHsX Habmiopmaercs abns-
uus (MCrapeHue), B pe3ylbTaTe KOTOPOTO ITPOMCXO-
OUT IIOCJIIOMHOe paccedeHHe TKaHeH. Pe3ynbTaToM
Bo3zercTBusl Nd:YAG-1a3epa sIBISeTCSI TOMOTEHHBI
doToTEpMONIH3, TIOIVIOIIEHHE J1Ia3epPHON SHEPIHUU TKa-
HBIO-MUIIEHBIO0 U PACIIPOCTPAaHEHUEM ee B OKPY>Kalo-
IIMX TKAHSIX B BUJE TeIlJla Ha HeOONbIIyIo ITTyOHHY.
Hcronp30BaHHUe JIa3epHOrO jIy4a II03BOJISIET IIPOBO-
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porous implant surfaces so as to provide long-
term osseointegration of the dental implant with
bone tissue, stability of the implant, to extend the
functioning period of the prostetic structure with
support on the implant. As a result of the marketing,
implants of the following systems were selected for
this group of dental implants from widely used in
our country: OsseoSpeed, Astra Tech (Astra Tech,
Mollndal, Sweden), Biotech (Aix-en-Provence,
France), Liko (Moscow, Russia), Nobel Active (Nobel
Biocare, Cothenburg, Sweden), Xive TG (Dentsply
friadent, Mayneim, Germany), Dentium (Dentium
Co, Seoul, Korea) [1, 5, 8-12].

With the introduction of lasers in clinical
dentistry, it became possible to improve the
technologies of professional oral hygiene in
dentistry. The use of lasers for professional oral
hygiene includes bactericidal treatment of the neck
and implant upper rings, bone tissue and soft peri-
implant tissues. All known dental lasers are used to
achieve this: solid-state Er: YAG and Nd:YAG lasers
with a wavelength of 2940 nm and 1064 nm. Under
the impact of the laser energy of the Er:YAC laser,
ablation is observed in the tissues, which leads to
a layer-by-layer dissection of tissues. The result of
the action of the Nd:YAG laser is a homogeneous
photothermolysis, the absorption of laser energy
by the target tissue and its propagation over the
surrounding tissues as a heat to a shallow depth.
The use of a laser beam makes it possible to sterilize
the bone tissue, implant surfaces protruding above
the bone and the inner surface of the peri-implant
pocket [6, 13].

Thus, the use of aggressive metal tools and
chemical agents for professional oral hygiene
adversely affects the surface structure of dental
implants. To avoid this, various laser systems are
used in dentistry to treat peri-implant pockets
during professional oral hygiene and the treatment
of mucositis and peri-implantitis. However, no
information was found in medical sources concerning
the way laser irradiation affects implant surfaces.
Advancement of implant surfaces mainly aimed the
goal of better and more predictable osseointegration,
rather than surface resistance to chemical and
physical agents that would be used for professional
hygiene. This issue is not sufficiently developed. The
use of modern surgical laser technologies probably
could contribute to solving this problem. However,
the rationale for this requires further research in
this direction.

The aim of the investigation was to compare the
microstructure of the surface of the implants of



| m//y TEXHOJIOTMYECKOE OBOPYAOBAHUE U TEXHOJZIOTUA |

Ta6nuua 1. PacnpeaeneHue o6pasLoB MMMIAHTATOB MO rpynnam UCCeloBaHUS B 3aBUCMMOCTU OT CNocoba BO34encTBMUS
Table 1. Distribution of implant samples by study groups depending on the method of treatment

Tvn nasepa Er-YAG Nd: YAG —KTP Nd: YAG vBSTTIonioc
Laser type IRE-Polyus
Mou.l,HochJjasepHoro n3ny4veHus, Bt 1 5 1 2 1 2 1 5 1 2
Laser radiation power, W

[pynna MMnaaHToB Ne 1 Ne 2 Ne 3 Ne 4 Ne S

Implant group

Total (pcs.)

:_'n:’;;pr}/tns'ﬁ_”g“’:gﬂg”TOB Nela = Nelb Ne2a Ne2b Ne3a Ne3b Ne4a Nedb  NeSa  Nesb
OsseoSpeed, Astra tech 1 1 1 1 1 1 1 1 1 1
Biotech BIS-Conic 1 1 1 1 1 1 1 1 1 1
Liko 1 1 1 1 1 1 1 1 1 1
Nobel Active 1 1 1 1 1 1 1 1 1 1
Xive TG 1 1 1 1 1 1 1 1 1 1
Dentium 1 1 1 1 1 1 1 1 1 1

Bcero nmnaaHTos (W) 60

OUTh CTEPUIM3ALMI0 KOCTHOM TKAaHH, [OBEPXHOCTHU
MMIUIAHTATa, BBICTYIAMOI[He HaJ KOCTHOM TKAaHBIO,
Y CTePHJIM3aLIUI0 BHYTPeHHeH II0BePXHOCTH IIePUHM-
IJIAHTAaHTHOrO KapMaHa [6, 13].

MTaK, WCIONB30BaHME [JIS IIPOBefeHUs Ipodec-
CHOHAJIPHOM 'MTHeHbl arPeCCHBHBIX MeTa/IMYeCKUX
MHCTPYMEHTOB M XMMHYeCKHX areHTOB HebIarompu-
SITHO BHUSIeT HA CTPYKTYPy IIOBEPXHOCTH JeHTaJlb-
HBIX UMIUIAHTAaTOB. Bo M3be>kaHMe 3TOro B CTOMATo-
JIOTHM HUCTIONB3YIOTCS Pa3/IMuHble Ta3epHble CUCTEMBI
17151 06paboTKY MeperMIIAHTAHTHBIX KAPMaHOB IIPH
npodecCHOHANTBHON TUIHeHe M JIeYeHHH MYKO3HTa

different systems after laser exposure at different
wavelengths.

MATERIALS AND METHODS

The following dental laser systems were used in
the research: Er:YAG DEKA Smart 2940D plus,
Nd: YAG DEKA "Smarti A10" performed based on YAG
technology (yttrium aluminum garnet), emitting
light of infrared spectrum with a wavelength of 2940
nm and 1064 nm respectively; "Smart US20D" DEKA
laser system (Italy), with a wavelength of 10600nm
(CO,); Smart Lite DEKA (Italy) laser system with a

Tabnuua 2. LLikana 6an10B 4na onpegeseHus CTeneHn paspyLeHnin Mukpopenbeda noBepxXxHOCTU MMMAHTATA NpuU

HEOLHOPOAHOM Pa3pyLLIEHUM

Table 2. Score scale for determining the degree of destruction of the microrelief of the implant surface when it is unevenly

destructed

Cepus/Ne bann Konunyectso aedekToB (OTHOCUTCA K UCMbITYEMOW NMOBEPXHOCTU Wanbto 468 x 237 MKM?)

Ser. No. Score = Number of defects (refers to the test surface area of 468 x237 um
1 0 Her, T.e. gedexTbl He nposisastoTcsa / No, i.e. defects are not observed
2 1 O4yeHb Manoe, T.e. HECKO/bKO eABa 3aMeTHbIx gedekTos / Very small, i.e. a few subtle defects
3 2 Manoe, T.e. 3HaYNTENbHOE KONNYeCTBO Mesiknx gedekTos / Small, i.e. a significant number of minor defects
4 3 CpepHee, T.e. cpefHee KOAN4YecTBO gedekToB / Averade, I.e. average number of defects
5 4 3HauuTenbHoe, T.e. 6onbloe KonmyecTBo fgedekTos / Significant, i.e. large number of defects
6 5 bonbLioe, T.e. cnaoLWHble AedeKTbl MOBEpXHOCTU / Major, I.e. continuous surface defects
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200 MKM /200 pm

Puc.1. MosepxHocmb umnaaimama "Nobel Active” nocae
go30delicmeust usnyuerust CO,~nazepa (P=1Bm)

Fig. 1. "Nobel Active" implant surface after exposure to CO,-
laser irradiation (P=TW)

200 MKM /200 pm

Puc.3. MosepxHocmb umnaaHmama "Biotech BIS-Conic”
nocae 8o3delicmaus uzay4eHus Er:YAG-nazepa (P=1Bm)
Fig. 3. "Biotech BIS-Conic" implant surface after exposure to
Er:YAG-laser irradiation (P=1W)

M IepUHMIUIAHTHTA. OLHAKO B JIUTEpaType MBI He
OOHApPY>KHJIM CBeIeHHH O TOM, KaK Ja3epHoe H3JIy-
YeHMe BIMseT Ha [I0BePXHOCTH HMMILIAHTATOB. Benb
ydeHble IIPH pa3paboTke [IOBEPXHOCTEH B OCHOBHOM
6p11 03a604eHBl NpobeMaMK OCTEOMHTETpPALUH,
a He Pe3HCTEeHTHOCTH IOBEPXHOCTH K XHMHUYECKHM
M QU3MYECKUM areHTaM, KOTopble ByoyT HCIIONB30-
BaHbl NpPHU NPodecCHOHAIIBHON TMIHeHe. JTa TeMa
HeIOCTATOYHO pa3paboTaHa. IIpuMeHeHMe CoBpe-

wavelength of 532 nm (Nd: YAG-CTr); laser device LSP
"IRE-Polyus” (Russia), with a wavelength of 970 nm.
Implants of the following systems were used as the
object of the study: OsseoSpeed, Astra Tech (Astra
Tech, Mollndal, Sweden), Biotech (Aix-en-Provence,
France), Liko (Moscow, Russia), Nobel Active (Nobel
Biocare, Gothenburg, Sweden), Xive TG (Dentsply
friadent, Maingheim, CGermany), Dentium (Dentium
Co, Seoul, Korea). The samples of implants were

400 MKM /400 pm

Puc.2. MosepxHocmb umnaaHmama "Nobel Active” nocae
8o30delicmeus usnyueHust CO,~nazepa (P =2 Bm)

Fig. 2. "Nobel Active" implant surface after exposure to
CO,-laser irradiation (P=2 W)

200 MKM /200 pm

Puc.4. MosepxHocmb umnaaimama "Nobel Active” nocae
803delicmaus usnyyeHus Nd : YAG-KTP-aazepa (P =2 Bm)
Fig. 4. "Nobel Active" implant surface after exposure to
Nd : YAG-KTP-laser irradiation (P=2 W)
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MEeHHBIX XUPYPrHUecKHUX JIa3epPHBIX TeXHOJIOTHH,
Ka3aJoch 6bI, MOXKET CII0COBCTBOBAThH PEIIeHHIO ITOH
mpobiemsl. OfHAKO 060CHOBaHHe 3TOro Tpebyet Ipo-
BeJleHUs [a/JbHeUIIHX HCCIeOBAaHHUK B [JAHHOM
HaIlpaB/IeHUH.

LleJIbI0 MCCIeOBAHUS CTalIO CPaBHEHMe IIapaMe-
TPOB MUKPOCTPYKTYPBI ITOBEPXHOCTH HMIIJIAHTATOB,
HICIIONIb3YeMBIX B OTYeCTBEHHOH ITPaKTHKe, [I0C/Ie BO3-
IeVCTBHUS Ha HUX JIa3ePHOTO H3/1yYeHH s Pa3HBIX JTHH
BOJIH.

MATEPUAJIbl N METO/bl

B paboTe HCII0/1b30BaHEL C/IeAyIOIHE CTOMATOIOrHYe-
CKHe j1a3epHBble cUcTeMbl: Er: YAG DEKA "Smart 2940D
plus", Nd:YAG DEKA "Smarti Al0" BbIIIOTHEHHBIE
110 TexHONOTr U YAG (MTTPHE a/IIOMHUHHKEBBIE I'PaHaT),
usnydvalore B MK-criekTpe Ha mIMHaX BOIH 2940 HM
u 1064 HM COOTBETCTBEHHO; JIa3epPHYI CHCTEMY
"Smart US20D" DEKA (Mtanus), C IJIMHHON BOJIHBI
10600 HM (CO,); 1a3epHy!O cucTeMy "Smart Lite" DEKA
(Utanus), ¢ gaAuHHOM BomHEL 532 HM (Nd:YAG-KTP);
nazepHbIXl ammapart JICII "HP3-Tlomioc" (Poccus),
C JIMHHOM BOJHBI 970 HM. B KauecTBe 06BEKTOB [IJIs
MCCIeI0OBAHMS HCIIONb30BaIM MMIIIAHTATBL CHUCTEM:
"OsseoSpeed, Astra Tech" (Astra Tech, MénbHpans,
llIBenus), "Biotech" (9kc-an-TIpoBaHc, ®panums), Liko
(MockBa, Poccus), "Nobel Active" (Nobel Biocare, Tete-
6ypr, lBenus), "Xive TG" (Dentsply friadent, Mariu-
reriMm, lepmanwus), "Dentium” (Dentium Co, Ceyi,
Kopes). O6pasLbl KMIUIAHTATOB OBLIM pacpeseieHbl
I10 IPyIIIIaM UCC/IeIOBAHU S B 3ABUCHMOCTH OT cI1ocoba
BO3[eHCTBHUSL. Bcero 6b110 HcciieoBaHo 5 rpyIim o6pas-
0B (Tabmn.l).

C IIOMOIIBI0 XUPYPrUUeCKUX JIa3epPOB BO3JELHCTBO-
BaJIM Ha [OBEPXHOCTh UMILIAHTATOB TOYEUHO B Teye-
HHe 1 CeKyHIbI MOIIHOCTBIO 1 BT 1 2 BT, [l/1g aHanu3a
MUKpopenbeda IIOBepXHOCTH HMIIJIAHTATOB HCIIOJNb-
30BaJIM MeTOJ, CKaHHUPYIOIeHN IeKTPOHHOM MHKPO-
ckonu. O6pasIibl MOMeIIaIH Ha IPadUTOBBIN CKOTY,
KOTOPBIH C APYTOH CTOPOHOM PUKCHPOBAIH Ha ATIOMH-
HHUEBBIN CTONMUK. IIOATOTOBIEHHBIM TaKUM 06pa3zom
obpaser] momMemanu B pabouyio KaMepy CKaHHPYIO-
LIIeT0 3JIEKTPOHHOI0 MU KPOCKOIIA (COM) LEO 1420 (VP).
AHaJIM3 OCYIIeCTBIISICSL KaK B TOUKe pa3Mepom 2-5
MKM, TaK M II0 IIPOM3BOJIBHO 3a/laBaeMOM IIOMIATH.
OrmpeneneHre MHTEHCUBHOCTH M KOJIHYeCTBa Hedex-
TOB IIPH HEOJHOPOJHOM pa3pyLIeHHUU IPOH3BOLUIIU
o uudpoBoi mKae B 6annax ot 0 1o 5, rae 0 obo3Ha-
YJaeT OTCYTCTBHe AedeKTOoB, a 5 - HaJHUUMe CHUIBHOIO
MIOBPEXXAEHUSI MOKPHITHS; 6aibl oT 1 go 4 - mpome-
SKYTOUHBIE CTeIleHH pa3pylueHus (Tabin.2). BamibHyo
OLIeHKY PpaspylleHHH MHKpopenbeda IIOBEPXHOCTH
MMIIJIAHTATa I0C/Ie BO3JEHCTBHUS JIa3epHOTO H3/yde-
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200 MKM /200 pm

Puc.5. MosepxHocmb umnaaHmama "Liko" nocae 6030eli-
cmaus uzayyerus Nd : YAG-nazepa (P=1Bm)

Fig. 5. "Liko" implant surface after exposure to Nd : YAG-
laser irradiation (P=1W)

divided into study groups depending on the method
of exposure. In total, 5 groups of samples were
examined (Table 1).

The surface of the implants was exposed using
surgical lasers point-wise for 1 second with a power
of IW and 2W. The scanning electron microscopy
method was used for the analysis of the microrelief
of the implant surface. The samples were placed on a
graphite tape, which was fixed to the aluminum table

200 MKM /200 pm

Puc.6. MosepxHocms umnaaimama "Xive TG" nocne 603-
delicmaus usnyveHus Nd : YAG-aazepa (P=2 Bm)

Fig. 6. "Xive TG" implant surface after exposure to Nd : YAG-
laser irradiation (P=2 W)
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HHUS BBIIIOJHATIN CPABHEHHEM C HHTAKTHOH T10BepX-
HOCTBIO UMIIJIAHTATOB.

PE3Y/IbTATbI U OBCYXXAEHUE

IIpy U3y4YeHUH IIOBEPXHOCTH HMMIUIAHTATOB
[0 JAaHHBIM CKaHHPYIOIEH 3J1eKTPOHHOM MHUKPO-
CKOITHU IIocse u3nydeHUs CO,71a3epOM MOIIHOCTBIO
1 Br B OonbIler CTelleHU IIOCTpajana IIOBEPXHOCTb
uMIuvtaHTata 'Nobel Active" (puc.1), Ha IOBepxXHOCTH
yMepeHHOe KOJTMYeCTBO ITy3bIper, XaOTUYHO PacIIoio-
SKeHHBIX TPelIMH, MeCTaMHU HabIIo[anoch OTCIauBa-
HUe ITIOKPBITUSI UMIUIAHTATa, CTPYKTypa IOBEPXHOCTHU
OPYTUX UMIUIAHTATOB OCTATaCh HMHTAKTHOM.

[Ipu yBenuuyeHHUH MolIHOCTH CO,71asepa [o 2BT
IIPU3HAKU MOBPEXKIEHHS Pa3HOM CTeIIeHU BhISIBIEHBI
Ha Bcex obpasijax B BHJle MeJIKHX Iy3bIpeH, B3Jy-
THUM, He3HAYUTEJIbHOTO KOJIMYEeCTBA XaOTHYHO Pac-
TI0JIO’KeHHBIX TPEelllHH, OTC/IAUBAHUN U BallOPU3aLIUHU
IOKPBITHSI MMILUIAHTATa C obpa3oBaHHeM [edpeKTOB
[IOBEpPXHOCTH (pHUC.2).

ITocne BosmericTBusl Er: YAG-masepa MOLJHOCTBIO
1 Bt mocTtpamanu TonpKo ABa obpasua "Biotech BIS-
Conic" (puc.3) u "Nobel Active", B MeHbIuelt u 60ib-
el CTelleHH COOTBETCTBEHHO, 3HAYHTEeIbHOe KOJIH-
4ecTBO JedeKTOB Ha IOBepXHOCTH obpasma "Nobel
Active" - B3AyTHsI, pacTpeCKHMBaHHe, OTCIAHUBAHUE,
BAaIlOpPH3allHsl TIOBEPXHOCTH C 06pa30oBaHHEM CIUIOII-
Horo gedexra MUKpopenrbeda MMILIaHTaTa. [Tpu Mo~
HOCTU 2 BT OTMeYaloTcsl MOBpPEXAEHHUS Bcex obpas-
LIOB MMIUIAHTATOB PAa3HON CTelleHH OT HeCKOIBKHX
elBa 3aMeTHBIX [Ie(peKTOB IO CIIIONIHBIX JedpeKTOB
[IOBEPXHOCTH.

CaMoe MSTKOe Jla3epHOe H3y4YeHHe Ha II0BepX-
HOCTH 06pa31ioB okassiBa nazep Nd: YAG-KTP (pa3Ho-
BUJHOCTb HEOLHMOBOTO na3epa), IIpU MOIIHOCTH 1 BT
IocTpajajia moBepxHOCTh obpasia "Nobel Active', Ha
[IOBEPXHOCTH He3HAUHUTeTbHOe KOJIHYeCTBO MeIKHX
nysslperi. OQHAaKO IPH yBeJM4YeHHH MOIIHOCTH 2 BT
He3HA4YHTeIbHO IOCTpajany ABa obpasma "Dentium”
u "Liko", Ha IOBepXHOCTSIX efiBa 3aMeTHbIe JedeKTh
B BHJIe Iy3bIper, U 3HAUYUTeIbHO [IOCTPajaja IIoBepx-
HoCTh obpa3ua mmiuiaHTtata "Nobel Active”, Habmio-
JaeTcsl pacIIaBlIeHHe, pacTpecKUBaHHUe c 06pa3oBa-
HUeM JepeKTOB IIOBEPXHOCTH.

CaMBIM arpecCHBHBIM OKa3aJIOCh BO3/EHCTBHE
nasepHoro u3nydeHus Nd:YAG-masepa B pexkuMe
abaauuy, KOTOpOe MCIIONb3yeTcsl B KIHHUKe.
ITocsie BO3[EMCTBUSI HEOJMMOBBIM JIa3€pPOM MOIIHO-
cTbi0 1 BT MHTaKTHBIX 06pa3lioB He Oblno. CTereHb
paspylleHHsT MHKpopeibeda XapaKTepH3yeTCsl HalU-
YHeM OT 3HAUMTeTBbHOTO KOJIHMYeCTBA MeNIKHUX Aedek-
TOB /IO CIUIOIIHBIX ZleGeKTOB IIOBEPXHOCTH, OTMEYaeTCsl
IIJIaBIeHUe, B3AyTHe U pacTpeCKHUBaHHe TOBEPXHOCTH

200 mMKm /200 pm

Puc.7. MosepxHocmb umnaaHmama "OsseoSpeed, Astra
Tech" nocne 8o30elicmeus usay4yeHus nazepa J1ICM "NP3-
[Toatoc” mougHocmbio 2 Bm

Fig. 7. "OsseoSpeed, Astra Tech" implant surface after
exposure to LSP "IRE-Polyus"-laser irradiation (P=2 W)

with the other side. The sample prepared in this way
was placed in the working chamber of the scanning
electron microscope (SEM) LEO 1420 (VP). The analysis
was carried out both at a 2-5 micrometer point and
at an arbitrarily specified area. Determination of
the intensity and number of defects in the case of
nonuniform fracture was performed on a digital

200 MKM /200 pm

Puc.8. MosepxHocms umnaaumama "Nobel Active" nocae

8030elicmaus usny4eHus aasepa JICM "VIP3-Toakoc” mouy-

Hocmbro 2 Bm

Fig. 8. "Nobel Active" implant surface after exposure to LSP
"IRE-Polus" laser irradiation (P=2 W)
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OsseoSpeed, Biotech BIS Conic Liko
Astra Tech
mCO, Er:YAG M Nd:YAG-KTP M Nd:YAG M VP>-Nontoc

cmbto1Bm

Puc.9. BbipaxkeHHOCMb cmeneHu paspyuweHuli Mukpopeabeda nosepxHoCMuU UMNAGHMAma npu Aa3epHom 803delicmauu MOoL4HO-

Fig. 9. Expression of the degree of destruction of the microrelief of the implant surface exposed to laser irradiation (P=TW)

Nobel Active Xive TG" Dentium

06pasIoB MMILIAHTATOB (pHC.5). IIpu yBeIHUYeHUH
MOIIHOCTH 70 2 BT m3nydenue Nd:YAG-nasepa mpu-
BOAUT K CIUIOIIHBIM JedeKTaM IOBEPXHOCTH: IIIaB-
JeHHI0, PAaCTPecKUBAaHHIO, OTCIOEHHIO ITOKPHITHS
VMIMIIJIAHTaTa M BallopH3allMi [I0OBEPXHOCTH 06pa3iioB
HMMIUIaHTATOB C 06HaskeHHeM MeTasuia (puc.6).
Bo3felcTBHe a3epHOr0 M3/1y4eHHs OTeYeCTBeH-
HOro JHOAHOro yasepa MP3-Tlonoc B KIMHUYECKOM
peskrMe abnsLuY MIPUBeo K He3HAauUTeTbHBIM pas-
pyLIeHUSIM IIOBepXHOCTH ob6pa3uoB "OsseoSpeed,
Astra Tech" u "Nobel Active" B Busie MeIKHX I1y3bIper.

scale in scores 0 to 5, where 0 indicates the absence
of defects, and 5 indicates the presence of a strong
damage to the coating; scores 1 to 4 - intermediate
degrees of destruction (Table 2). A score system of the
destruction of the microrelief of the implant surface
after exposure to laser irradiation was performed by
comparison with the intact surface of the implants.

RESULTS AND DISCUSSION
When studying the surface of implants according
to scanning electron microscopy after radiation

bann

OsseoSpeed, Biotech BIS Conic Liko
Astra Tech
mCOo, Er:'YAG M Nd:YAG-KTP M Nd:YAG N WNP3-Montoc

HoCmMblo 2 Bm

JiLLL

Puc.10. BuipaxkeHHOCMb cmeneHu paspylieruli MUuKpopeabega nosepxHocmu UMnAaHmama npu AdepHom 8030elicmauu Mo~

Fig. 10. Expression of the degree of destruction of the microrelief of the implant surface exposed to laser irradiation (P=2 W)

Nobel Active Xive TG" Dentium
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K bosee 3HaUUTeIBPHBIM pa3pyLIeHUSIM II0BEPXHOCTEMH
3TUX 06pasioB (puC.7) IPUBETO YBeTHUYeHHe MOII-
HOCTH [0 2 BT, ocTanbHble 06pasiibl MPaKTHYeCKH He
noctpazanu (puc.8).

B pesynbraTe 3KCIePHMEHTAIBHOIO HCCIe0Ba-
HUS JaHHble CKAaHUPYIOLEH IeKTPOHHOU II0Ka3a/Ix
IOCTOBepHble pa3jIU4HUsl I1apaMeTPOB IIOBEPXHOCTH.
Haubonpmasi cTelleHb paspylleHHsI MHUKpopeabeda
IIOBEPXHOCTH HMIIJIAHTATOB BBISAB/ISETCS IIPH BO3-
OEeHCTBUU U3JlydeHHUs Nd:YAG-na3epa U MHUHUHMAJIb-
Hble HJIM OTCyTCTBHE IOBPeXIeHUH I0BepXHOCTeHr
IIpu BO3zeHCTBUU H3nydeHHUsT Nd:YAG-KTP-masepa.
Ilpu ya3epHOM HM3JIyYeHHH MOIIHOCTbIO 1BT ormpe-
DeNsieTcsl HauMeHbllee KOJIHM4YeCTBO B3AYTHUH, pac-
TPeCKMBAaHHUH M PACCIAMBAaHUM Ha IIOBEPXHOCTHU
HMIUIQHTATOB IIPU MCHONb30BaHUK Nd:YAG-KTP,
CO,- u monynpoBofgHHKOBoro HMP3-Tlomioc j1a3epos
Y Haubosblllee KOJTHMYECTBO MOBPeKIEHUM IIPU BO3-
nerictBuU Nd : YAG- u Er: YAG-naszepos (puc.11).

IIpn nasepHOM BO3[AEHCTBHH MOIIHOCTBIO 2 BT
arpecCMBHOe BJIHMSIHMe H3/y4deHHs Habmomaercs
nipu BozzercTBuU Nd: YAG- u Er: YAG-1a3epoB B B
[IOJIHOTO PACIIpaBjIeHHsI BepXHero Cjosl I0BepXHO-
CTer HMMIUIAHTATOB M MeHblllee paspyllaollee BO3-
DEeNCTBHe IIPH HU3/y4eHUH Nd : YAG-KTP-, JHUOZHOTO
nasepa MP3-nontoc u CO,nmasepa (puc.12).

i1

with 1 W CO,-laser, the surface of the Nobel Active
implant was more damaged (Fig. 1), there was a
moderate amount of bubbles, chaotically located
cracks, in some places there was a peeling of the
implant coating, the structure of the surface of other
implants remained intact.

When the power of CO, laser was increased to2 W,
the signs of damage of various degrees were revealed
on all samples in the form of small bubbles, blisters,
a small number of chaotically located cracks, flakes
and vaporization of the implant coating with the
formation of surface defects (Fig. 2).

After the impact of the 1 W Er: YAGC laser, only
two samples, Biotech BIS-Conic (Fig. 3) and Nobel
Active, were affected, to a lesser or greater extent,
respectively, a significant number of defects on
the surface of the Nobel Active sample - swelling,
cracking, flaking, vaporization of the surface
with the formation of a continuous defect in the
microrelief of the implant. At a power of 2W, damage
to all implant samples ranged from a few subtle
defects to continuous surface defects is noted.

The softest laser irradiation on the sample surface
was provided by the Nd:YAG-KTP laser (a kind of
neodymium laser), at a power of 1 W, the surface
of the Nobel Active sample was damaged, a small
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JaHHBIe CKAaHHUPYIOIIEH 371eKTPOHHOU MHKPO-
CKOITMHU IIOKa3aJIM [OOCTOBepHBIe pa3nuyusa. Hawu-
Oonbllee IOBpeXXAeHHe II0BEPXHOCTH MMILJIAH-
TaTOB OBIIM BBISBJIEHBI IIPU BO3JeUCTBUH Nd:YAG
Jasepa U MHHMMAaJIbHbIe MM OTCYTCTBHE IIOBPEsK-
JeHHUH IIpU BO3[EHCTBHUHU JIa3epHOTO0 H3/y4YeHHS
Nd: YAG-KTP. IIpy BO3JEMCTBUM MOIIHOCTbIO 1BT
HauMeHblllee MTOBpeXKJaoIlee IeHCTBHE ObIIO BBISIB-
neHo npu ucnons3oBaHuU Nd:YAG-KTP, CO,masepa
U IuonHoro nasepa MP3-Tlontoc, Haubosnbllee NpHU
Bo3zercTBuu Nd: YAG-u Er: YAG-nasepa. IIpu MomiHo-
CTH 2BT arpeccrBHOe BIHSIHHE J1a3€PHOLO HU3/IyYeHH s
Ob1710 BBIsIBJIEHO ITpH Bo3ericTBUU Nd : YAG- u Er: YAG-
71a3epoB, a MeHbIIee BO3JEeHCTBHUe Nd : YAG-KTP-,
nuonpHoro yasepa MP3-tionroc 1 CO,-asepa.

BbiBO/bl

JaHHbBle CKAHUPYIOIIEeH 3/IeKTPOHHON MUKPOCKOIIMH
CBHUJETe/ILCTBYIOT O TOM, YTO BCe MCC/Ie[0BaHHbIe
J1a3epHble CUCTeMbl MOIYT YCIIEIIHO HCIIOJIb30BaThCS
IS NPOPecCHOHAJIPHOM THMTHEeHBbl Yy MallHeHTOB
C YCTAaHOBJICHHBIMHU AeHTa/JIbHBIMU MMIIIAHTaTaMH.
OnmHaKko cllefiyeT YYHUTBIBaTh, YTO Haubosee TpaBMa-
THUYHOe BO3MelCTBHEe Ha II0BEPXHOCTh HMMIIJIAHTA-
TOB OKasbIBaeT u3nydeHue Nd:YAG- u Er: YAG- nase-
POB. DTO CBHIETENBLCTBYET, UTO 3TH JIA3€Phl MOXKHO
KCIIONb30BaTh [/ NPOQeCCHOHA/bHOM TI'HTHEeHBI
IIpu MEHBIIIeH MOIIHOCTH u3nydyeHus - 1o 1 BT. Hau-
MeHblllee IOBpeXXJalolllee BO3[eLCTBHe Ha IIOBepX-
HOCTh HMMIIJIAHTATa BBIABJIEHO IIPU H3JIYYeHUU
Nd: YAG-KTP-, nasepa B yctaHoBKe HP3-Tlontoc u CO,-
7masepa. MOITHOCTh 3THX JIa3€pOB IpPU IIPOPeccHo-
HaJIPHOM TMTHeHe MOXKET ObITh BhllIe 1 BT.
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number of small bubbles appeared on the surface.
However, with an increase in power to 2W, two
samples, Dentium and Liko, suffered insignificantly,
barely noticeable defects in the form of bubbles
on the surfaces, and the surface of the Nobel
Active implant sample was significantly damaged,
melting, cracking with formation of surface defects
was observed (Fig. 4).

The most aggressive was the effect of the Nd : YAG
laser irradiation in ablation mode, which is used
in the clinic. After exposure to a 1 W neodymium
laser, there were no intact samples. The degree of
destruction of the microrelief is characterized by the
range of effects from presence of a significant number
of small defects to continuous surface defects, such
as melting, blistering and cracking of the surface of
the implant samples (Fig. 5). When the power was
increased to 2 W, the Nd:YAG laser irradiation led
to continuous surface defects: melting, cracking,
exfoliation of the implant coating and vaporization
of the surface of the implant samples with metal
exposure (Fig. 6).

The effect of laser irradiation from the domestic
IREE-Polus diode laser in the clinical mode
ablation led to a slight disruption of the surface of
"OsseoSpeed, Astra Tech" and "Nobel Active" in the
form of small bubbles. More significant destruction
of the surfaces of these samples (Fig. 7) was observed
after increase in power to2 W, the remaining samples
practically did not suffer (Fig. 8).

As a result of the experimental study, the
scanning electron data showed significant
differences. The greatest degree of destruction of the
microrelief of the implant surface is revealed when
exposed to Nd : YAG laser irradiation and minimal or
no damage to surfaces when exposed to Nd : YAG-KTP
laser radiation. With 1 W laser radiation, the least
amount of blistering, cracking and delamination
on the surface of implants is determined using
Nd : YAG-KTP, CO,- and semiconductor IRE-Polyus
lasers, and the greatest amount of damage was
registered when exposed to Nd: YAG and Er: YAG
lasers (Fig. 9).

With 2 W laser exposure, the aggressive influence
of irradiation is observed under the influence of
Nd:YAC and Er: YAC lasers in the form of complete
opening of the upper layer of implant surfaces and
a less destructive effect from the irradiation of
Nd : YAG-KTP-, IRE-Polyus diode laser and CO,- laser
(Fig. 10).

The data of scanning electron microscopy showed
significant differences. The greatest damage to the
implant surface was detected by exposure to the
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Nd:YAG laser and minimal or no damage when
exposed to Nd : YAG-KTP laser irradiation. When 1 W
power was applied, the smallest damaging action
was detected using Nd : YAG-KTP, CO,-laser and IRE-
Polyus diode laser, and the largest - when exposed to
the Nd:YAG and Er:YAG lasers. At a power of 2 W,
the aggressive influence of laser irradiation was
detected for the Nd:YAG and Er:YAG lasers, and a
smaller effect was detected for the Nd:YAG-KTP,
IRE-Polyus diode laser and CO,-laser.

CONCLUSIONS

The data of scanning electron microscopy states
(or proves) that all the laser systems that were used
in the investigation can be successfully applied for
professional oral hygiene in patients with dental
implants. However, it should be borne in mind that
the most traumatic effect on the implant surface is
provided by the irradiation of Nd:YAG- and Er: YAG
lasers. This indicates that these lasers can be used
for professional oral hygiene at a lower radiation
power - up to 1 W.The smallest damaging effect on
the implant surface was revealed by the emission
of Nd: YAG-KTP, IRE-Polyus laser and CO,-laser. The
power of these lasers for use in professional oral
hygiene can be above 1 W.
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