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BBepeHmne

KapkacHble maTepuanbi ¢ npupogHbimu cBoictBamu — ot PEEK (M33K) no BioHPP

Bot yxe cBbiwe 35 net 193K npumeHaeTca B meanuu-
He B KauecTBe MaTepurana anaa UMMNIaHTaToB (NpoTe3bl
nanbLes, MPOMEXYTOUYHOEe BeLeCTBO MO3BOHOYHMKA U
npoTe3bl Ta306eApeHHOro cycTaBa). lNpenmyLyecTBom
MaTepuana ABAAeTCA BblcoYalllas 6MOCOBMECTMMOCTb,
obecneurBaloLLan BO3MOXXHOCTb MHTErpaLun NpoTe3oB
B KOCTU. Kpome Toro, MmexaHn4veckre CBOMCTBa matepuna
oueHb 65IM3KM K CBOMCTBAM KOCTHOTO CKefleTa.

M33K (nonuadpupsdurpKeToH) NpeactaBnaeT cobol BbICO-
K03(hDEKTMBHBIN MONNMEP U SIBNIAETCA BaXKHENLIVIM Npea-
CTaBUTENIEM FPYNMbl NOANapun3I¢upKeToHoB. MI3K — 310
OGUOVIHTEPTHBIN MaTepKras, KOTOPbIA MOXKHO UCMOJIb30-
BaTb ANA UMMMaHTaLum B yenioBeyeckom Tene. MNpu sTom
OH OT/IYAETCA MACTUUYHOCTbIO, KOTOpasi 6osbLUe COOT-
BETCTBYET CBOMCTBAM KOCTEN YeSIOBEKA, HEXKENN CMIaBbl
Ha OCHOBE TUTaHa, KOTOPbIe MPUMEHSAIOTCA, K MPUMepY,
[NA NPOTe3UpPOBaHNA CyCTaBOB.

M3rotoBneHve nmnnaHtatos 13 23K BMeCTo faHHbIX
CMNiaBOB NO3BOJNIAET CHU3UTb HAarpy3Ky Ha KOCTU 1 TKaHU
Mo CPaBHEHMIO C MeTalInYecKnMn matepranammn. bna-
rofgapa STOMy YMEHbLUAETCA PUCK Pe30p6LMM KOCTHOM
TKaHW Noj BO3encTBneM nMnnaHTaTa. B To Bpemsa Kak

B xupypruu MN33K ncnonb3yetca No ynomaHyTbiM paHee
MOKa3aHMAM Ha MPOTAXEHUN YXKe HECKONbKNX AecaTue-

Baw bredent group

TUI, B CTOMATOJIOT JaHHbIN MaTepuran NpYMeHAETCA He
TaK faBHO. [1nA N3rotToBieHUA NPOTE30B C UCMOJIb30BaHU-
em MeULMHCKOWN NpoaykKumm Ha ocHoBe 193K komnaHuA
bredent npennaraet matepuan BioHPP B Buge rpaHynos,
Tabnetok 1 Anckos ana ¢peseposku cuctemonn CAD/CAM,
AN 06paboTKM B CTOMATONOIMYeCcKorn nabopaTtopun.

BioHPP npeactaBnaet coboii mogmouumpoBaHHbii M33K,
oboralleHHbIi MYUHepanbHbIMU HanonHuTenamu (go 30
%) 1 AONYLUEHHbIV K NPUMEHEHMI0 B CTOMAToNorum (Knacc
Ilb cornacHo 3aKoHy 0 NpoAyKLMM MeANLNHCKOrO Ha3Ha-
yeHuA). Takum obpasom komnaHua bredent namenuna
cneyunduyeckme CBOMCTBa BelLecTBa AN1A NPUMeHeHNA
€ro B KauecTBe KapKacHoro maTtepwuana. lMpwu atom 6ro-
nornyeckne CBOCTBAa OCHOBHOMO nonvmMepa M23K He
N3MEHWNCb, a, HaMPOTKB, 3HAUUTENBHO YAYULINAUCH C
TOUKU 3PEHNA BO3MOXHOCT KOMOUHNPOBaHNA MaTepu-
anoB (Hanpumep, 06MLOBOYHbIE KOMMO3UTbI Y CUCTEMbI
aAresnBHOrO CLEMNeHNA) Y MeXaHNYeCKUX CBONCTB (Ha-
npvMep, 3MaCTUYHOCTb Y MPOYHOCTb Ha U3runb).

JaHHbI 06LMin 0630p pe3ynbTaToB Pa3NYHbIX UCCTe-
LOBaHUIA COQEPXKNT OMNrcaHne CBOMCTB 1 NPErMYLLECTB
Mo CpaBHEHMIO C 06bIYHBLIMU MaTeprianamu, Kak AuoKcua
LYPKOHUA 1 CTOMATONIOrMYECKUe NNTble CrIaBbl.



KﬂaCCIII(I)I/I KauuAa NnpombiulJiIeHHbIX nonnmMepoB

B cTomaTonornyeckuii oTpaciam NOHATUE «BbICOKOIPPEK-
TVBHbIA NONVIMEP» YacTO UMEET HEOAHO3HAYHbIV CMbIC]T.
C XMMMNYeCKON TOUKM 3peHUs onpeaesieHne BbiTekaeT 13
paboueli TemnepaTypbl NPV HEMPEPbIBHOW SKCMyaTaumm,
KoTopas npesbiwaeT 150 °C. B coueTaHnn ¢ NpeBOCX0A-
HbIMV MeXaHUYeCKUMN CBOMCTBaMM 3TO OTHOCUT 93K K
OTAENIbHOMY KNaccy Nno CPaBHEHWIO CO CTaHAAPTHLIMM 1
TEXHUYECKMU NONIMMEPAMU.

Bbnaropaps o6aBneHnio MUHepasbHbIX HanoHUTENEN
BioHPP Takxe ABnAeTcA maTepranom HamBbICLIEro Knac-
Ca, CBOMCTBA KOTOPOro 3HAaUNTENIbHO MPEBOCXOAAT CrneL-
nduueckmne ceorictaa M33K. MexaHuuyeckre npenmytie-
cTBa BioHPP (Bbicoualilaa cnocoOHOCTb K NMOMPOBAHMIO,
cuenneHve maTepuranos v T. 4.) AeNatoT ero ngeanbHbiM
MaTepuranom aia NpuMeHeHMA B CTOMaTONOMUU.

NcTouHuk: bredent

Puc. 1: Mnpammnaa nonMmepoBs HarnAAHO AEMOHCTPUPYET KNaccuduKaLmio CTaHAAPTHBIX,
TEXHWUYECKNX U BbICOKOIGPEKTVBHBIX MONMMEPOB.
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1 OnpepeneHue cBONCTB MaTepunana BioHPP 2

Mpod. Ponang lo6ensb (Roland Gobel), a-p
Anxenvika KaHHu (Angelika Rzanny)
YHuBepCUTeTCKan KNuHMKa MeHbl
MonVKVHNKa CTOMaTONOrMYeCcKoro npoTe-
3MPOBAHNA U MaTepuanoBefeHns
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Puc. 2: MpuHuymMnuanbHas cxema paspabotaHHoi De Gee MalunHbl Anst
MCMbITaHVA Ha NCTUPaHMe ¢ ncnonb3osaHnem 3 cpeg (Willytec).?

CreneHb nctnpaHmna

0 T T T L —
BioHPP Komnosnt A komnosnr B Gradia AlMg

Puc. 3: CknoHHOCTb BioHPP 1 pa3fninuHbix 0611L0BOYHbIX KOMMO3UTOB
K MCTUPAHMIO NO CpaBHeHMto co cnnasom AlMg. 4

Llenb paboTtbl — maTepuranoBeayeckoe UcciefoBaHme
nonumepa M33K BioHPP 6enoro useta. Hapagy ¢ npoyHo-
CTblO Ha U3rnb, Moaynem ynpyroctui v TBepAOCTbIO 6bl1o
npoBefeHO UCCejoBaHNe TakMxX CBOWCTB MaTepmana, kak
NMOBEPXHOCTHbIE XapPaKTEPUCTUNKN, CKIIOHHOCTb K UCTMpa-
HMIO M N3MEHEHMIO LIBETA, a TakXKe MPOYHOCTb CLenieHna
C KpeneXKHbIMM KOMMO3UTaMu.

Cronkoctb BioHPP K nctupaHuio no cpaBHeHuio ¢ pas-
NINYHBIMY 06NMLOBOYHBIMI KOMMO3MTaM/ U amarbra-
MOW B KayecTBe HanoIHNTeNA.

CTOWKOCTb Ha NCTMPaHWe Obina onpeaeneHa npu NOMoLLx
MalLLUVHbI ANIA UCMbITaHVA Ha UCTUPaHWe C NCMOJIb30BaHW-
em 3 cpeg (Willytec) no paspabotaHHomy De Gee meTtogy.
B Koneco ana npoBefeHna NCMbITaHUA Obin 3aN0XKeHbl
06pa3ubl, B KaYecTBe CPaBHUTEILHOIO MaTepuana uc-
nonb3oBasnca cnnas AlMg Tol e TBEpPAOCTU, UTO U AeHTU-
HoBasA Macca 13 amanbrambl 1 Gradia. MNocne wnndosaHmA
YKOMMMJIEKTOBAHHOTO Kosneca Mpv MOMOLLM aIMa3HOro
[M1CKa Ana rpy6oi, a 3aTeM TOHKoM WnndoBKu (Mpu-
XMMHoe ycunme = 15 H) 6binio npoBeAeHo ncrbiTaHne

Ha NCTMpPaHWe C NPYXUMHbIM ycunmem 20 H. B kauecTse
NPOMeXKyTOUYHOW Cpefbl NCNOJIb30Banacb OCHOBa ANA
3y6Horo nopouwka HS RMS 11000015. bbifio ycTaHOBJIEHO,
YTO CKNOHHOCTb BioHPP (puc. 2) K uctupanuio B 1,5 pasa
HUXKe (No cpaBHeHMIo co cnaBom AlMg Tol xe TBep-
[OCTW, YTO 1 amanbrama = 1). VI3 3Toro moxHo cgenatb
BbIBOJ, UTO OKKJ/T03MOHHble MOoBepXHOCTU 13 BioHPP me-
Hee NoABepPKeHbl UCTUPAHUIO MO CPaBHEHMIO C APYTMNA
06nMLOBOYHBIMM MaTepUranamMu. B ceoto ouepepp, XrBble
3y6bl, KOHTaKTMpYtoLWMe ¢ BioHPP, n3HawmBaoTca meHb-
Lue, HeXkenun B CJlyyae C KepaMmyecknMu Matepuanamm.

"Vgl. Rzanny A, Goebel R, Kiipper H. PEEK — ein interessanter Werkstoff
und alternatives Gerlistmaterial. ZWR — Das Deutsche Zahnarzteblatt.
2015;123:608-13.

2Vgl. Rzanny A, Gobel R, Fachet M. BioHPP — Zusammenfassende Er-
gebnisse der werkstoffkundlichen Untersuchungen. Jena:
Friedrich-Schiller-Universitat; 2013.

3 Rzanny, Werkstoffkundliche Untersuchungen, 2013, 5.

4 Rzanny, PEEK - ein interessanter Werkstoff, ZWR 2015, 611.

% Rzanny, Werkstoffkundliche Untersuchungen, 2013, 9.

9 Tam xe, 12.
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Puc. 4: CknoHHoCTb BioHPP K n3meHeHuto uBeTa AE nocne Bblaep»KKu B
Kode, uae, Tabake, KPaCHOM BUHE 1 METUSIEHOBOM CMHEM.”

LLlepoxoBaToCTb MOBEPXHOCTU [MKM]

MocnenHaA cteneHb

Il Monvipoeka A1, no ropusoHTanu
. Monuposka A1, no BepTukanu
03 - Monvposka A2, No ropu3oHTanun
! Monuposka A2, no BepTukanu

Super Snap (4 cTeneHw), No ropr3oHTann
02 - Super Snap (4 cteneHu), No BepTUKanu
i

Super Snap (4 cTeneHw) + NONMPOBOYHaA NacTa, Mo FOPU3OHTaNN

Super Snap (4 cTeneHw) + NOMPOBOYHAA NacTa, No BepTUKann

0,1

I 1

] la kR

3y6oTexXHNYeCKNe MHCTPYMEHTbI

CromaTonoruyeckue NHCTPYMEHTbI

Puc. 5: LLlepoxoBaTocTb noBepxHocTu BioHPP B ropnsoHTanbHom
BEPTMKaSIbHOW NIOCKOCTY OTHOCUTENIbHO HanpaBfieHUA
06paboTKM NOCsIE MONNPOBKIN Pa3NYHBIMIA METOAAMM.S)

3y6oTexHnyecKkas o6paboTKa ¢ MCcnosib3oBaHMeM HakoHeuHMKa (A1/A2):

1. TBepgocnnaBHas ¢ppesa ( rpybbiit pasHOHaNpPaBeHHbIMM 3yObAMY)
(N2 H194GH40), manoe npwxumHoe ycunve, 6000-8000 06/MUH

2. KoHunyecknin HakoHeuHrK Diagen-Turbo-Grinder, 3eneHbin
(N2 34000150), manoe npuxrmHoe ycunue, 6000-8000 06/M1H.

3. Pe3rHOBbIN NonnpoBoYHbI Banuk Ceragum (N2 PWKGO0650),
COBCEM MasieHbKOE NpUKNMHoe ycunme, 6000-8000 06/MVH.

4. |lleTKa 13 KO3beM LWepCTX C NEM30W, TOHKasA, ManeHbKas
(N2 35000550), 5000 06/MUH.

5. WeTka 13 ko3beli Wwepctu ¢ nactoli Abraso Starglanz (REF 35000550),
XNOMNKOBbIV NonvpoBasbHblii Kpyr (REF 35000650) 63 nonnpoBOYHO
ro coctaBa, 6000-8000 06/MVH.

3y6oBpayebHan 06paboTka C MPUMEHEHNEM YINIOBOTO HaKOHEYHMKA Ha
CcTOMaToNIorMyeckon ycraHoke (B):

nonupoBanbHble AUcKM Super Snap (Shofu) B cnepytoLei nocneposa-
TENIbHOCTW: FPY6bIN, CPefHNIA, TOHKWIA, CBEPXTOHKUIA, MOIMPOBOYHAA
nacrta DirectDia Ha gucke Super-Snap Buff Disk (Shofu) Ha 10 000 06/
MWH.

CknoHHocTb BioHPP K nameHeHuto useta

[na onpepeneHna CKNOHHOCTY K U3MEHEHNIO LiBeTa

nof Bo34eNCTBrEM BHELLUHNX GaKTOPOB NCMNbITyeMble
06pa3Libl ObiNM NoMeLLeHbl B pa3nnyHble cMecu (Kode,
Yai, Tabak, KpacHOe MEeTUNEHOBBIN, METUNOBBIN CUHUIA,
OVUCTUANMPOBAHHaA BOJA), FAe BbIAEPXKMBANCh NPU TeM-
nepatype 37 °C B TeyeHune 4 Hegenb. CTeneHb N3MeHeHnA
LiBETa MO CPaBHEHMIO C KOHTPObHbIM 06pa3LioMm (xpa-
HeHve npu Temnepatype 37 °C B CyXOM TEMHOM MecTe)
6blna n3mepeHa nNpu nomolum annapata ShadeEye-NCC
(Shofu, PaTtuHreH), koTopbii paboTaeT Ha 6ase cucTeMbl
CIELAB v BbIBOAUT AlaHHbIE O LIBETOBOM TOHE, CBETIOTE U
HACbIWEHHOCTV B BUAe 3HaYeHui L*a*b*. Ha ocHoBaHuK
CTaHAAPTHOrO OTKNOHEeHUA Obin onpeaeneH pasbpoc
3HayeHun L*a*b* oTHOCUTENBHO KOHTPOSIbHOIO 06pa3La.
MonyyeHHoe Taknm 06pa3om 3HaueHre Obino obo3Have-
HO KaK cTeneHb n3meHeHus LgeTa V. [Ina onpefgeneHms
COBOKYMHOIO OTKJIOHEH WA N3MEHUBLLETO LiBET UCMbITYe-
MOro obpasa OTHOCUTENIbHO KOHTPObHOIo obpasLa 13

3 KOMMOHEHTOB ObINO BbIYNCIEHO 3HaYEHME LIBETOBOrO
pasnuuua AE. AE npenctaBnsaeTt cobol BeNnUmHy LBeTo-
BOrO Pa3fMyuuiA, B3yasnbHO BUAMMOrO B 611aronpuATHbIX
YCNOBUAX.

CpepHsaa cknoHHocTb novo.lign 1 BioHPP K nsmeHeHuio
LiBeTa Noj, BO3AeNCTBMEM BHELHUX GaKTOPOB B TaKMX
ncnbiTaTesibHbIX Cpefax, Kak kode, yan, Tabak, KpacHoe
BVHO 1 METUNEHOBbIN CUHWUIA, cocTaBuna 1,2 n 2,6, 4to
ABNAETCA OYeHb HM3KUM NnoKa3satenem (puc. 4).

LLlepoxoBaToCTb NOBEPXHOCTU M XapaKTePUCTUKN
BioHPP npwn nonuposke

CaMbIM BaXKHbIM YCJTOBMEM AN CBEAEHUA K MUHVMYMY
3y6HOro HaneTa ABMAETCA OYEHD IMafKkas MOBEPXHOCTb.
TonbKko Tak MOXHO NOAAepPKMBaTh YACTOTY NPOTe3a B
TeueHune ANUTENIbHOIO BPEMEHN 1 YNPOCTUTL NpoLecc
€ro ouUnNCTKU. 1na onpeaeneHns KauecTBa NoBEPXHOCTU
MCMosb30BaNMcb 06pa3subl ANNHOM 20 MM, LUINPUHON

10 MM 1 TONLYMHOM 3 MM, MOBEPXHOCTb KOTOPbIX Obina
obpaboTtaHa cnepytowmm obpasom: 3yboTexHmyeckan
0bpaboTka 6e3 Kpyrosbix ABVXeHM (A1), nocnegyiowwas
3yboTexHMnyeckaa o6paboTKa C KpYroBbIMy ABUXKEHUAMU
(A2) n 3yboBpauebHas obpaboTKa (B).

Mocne 3y6oTexHMuyecKkoi 1 3yboBpayebHon 06paboTkm
LLEePOXOBATOCTb MOBEPXHOCTM cocTaBua 0,04 MKM (puc.
5). nA [oCTVKeHWs CTOMb BbICOKOrO KauecTBa NoBepX-
HOCTU HEOBXOAMMO B TOYHOCTY COBIIOAATL CTPATErio
NOSIMPOBKM. ITO CBA3AHO C TEM, UTO TPALMLMOHHbIE CTpa-
Teruv NOIMPOBKN KOMMO3UTOB He MO3BONAIOT AOCTUraTh
NpUemMIeMoN WepoXoBaTOCTM NOBEPXHOCTH.
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AHanus cTpyKTypbl

Puc. 7: Wcnbityemble o6pa3upbl BioHPP ¢ noBepxHoCTblo, 06paboTaHHO
pasnuuHbIMU crnocobamu (cnesa: WnndoBKa, LEHTP: KPUCTanbI,
crnpasa: wapukn).?

MpouHoCTb Ha caBur npu cxkatun [MMa]
¢dpesepoBaHHoro BioHPP — knei DTK
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TuTtaH ZrO,
B 1 feHb 25 000 UnKnoB

TEPMUYECKOW Harpy3Ku

Puc. 8: NpoyYyHOCTb Ha CABUT NPU CXKaTWW BapyaHTOB CLeneHna
BioHPP/kneir DTK/TutaH n BioHPP/knein DTK/guokcma umpKoHna
uepes 1 geHb 1 nocne 25 000 LMKOB TEPMUYECKOI Harpy3Ku. ¥

N3mepeHre NpoYHOCTY CLEeNeHUA UCnbITyembix obpas-
LoB nnacTuHok BioHPP ¢ pasnnyHbiMn ctomatonornyecku-
MU MaTepuanamm

WcnbiTaHyA Ha CABWT NpU CKaTU NPOBOAUANCH C UCMOSTb-
30BaHMeM YHVBEPCabHOW NCMbITaTeNlbHOM MalumHbl Zwick
Z 005. CkopocTb TpaBepchl cocTaBnaAna 1 mm/muH. B kaxkgon
cepuu 6b110 U3roToBsIeHOo oT 1 Jo 3 NCMbITyeMblx 06pa3sL 0B
(ncxopHOe 3HaveHwue) nnm 4 ncnbiTyemMbix obpasLa (MCKyc-
CTBEHHOe cTapeHue). Takum obpa3om 6bina onpepeneHa
NPoYHOCTb cuenneHus BioHPP c 06nmuyoBoyHbIM KOMMo-
3uTom combo.lign 1 KpenexxHbim Kneem Ana KOMMNO3UTHbIX
maTepuanos DTK. McnbiTyemble o6pasLbl n3 BioHPP nsro-
TaBAMBaNUCb PasMyHbIMU MeTogamu. Mpu Ncnonb3oBaHNK
nepBOI TEXHONOIMKN Ha 0bpa3eL, NocpeACcTBOM NPeccoBaHWsA
6blIM HaHeCeHbl MaKpopeTeHePbI B BUAE LIAPWKOB U KpU-
ctannos. Mpu ppezepoBaHumM nocpencTeom cuctembl CAD/
CAM 6binn co3faHbl BapmaHTbl 06pa3LoB ¢ ragKkon noBepx-
HOCTbIO.

MoBepXHOCTb BCeEX 06Ppa3L0B Obla MoABEPrHYTa NecKo-
CTPYIHOM 06paboTKe C NPUMEHeHNeM NOPOLLKa KOpyHAa
(110 mKm, 3 6ap) (cm. Takxke puc. 7 n 9a):

1. BioHPP (dpe3epoBaHHbIi): 20 X 10 X 2 Mm, visio.link

(90 c B Dentacolor XS). Ha noBepxHocTb 0b6pa3ua ns BioHPP
ObISI0 HaIOXKEHO MEeTaIYeCKoe KOMbLo, BBEAEH OMaKep
combo.lign, 3aTem o6paszel 6bi1 Ha 10 MUHYT NOMeLLeH

B TEMHOE MeCTO U NoABepPrHyT CBETOBOM 06paboTke B
Dentacolor XS B TeueHune 90 c.

2. BioHPP (npeccoBaHue c wapukamm): 20 X 10 X 2 Mmm,
visio.link (90 c B Dentacolor XS), onakep combo.lign (90 c B
Dentacolor XS), B HanoxeHHoe Ha NOBepPXHOCTb obpasLa
BioHPP meTannnyeckoe KonbLo 6bin BBeAET onakep combo.
lign, 3aTem obpa3ew, 6611 Ha 10 MUHYT NOMELLEH B TEMHOE
MeCTO 1 NofBeprHyT cBeToBo obpaboTke B Dentacolor XS B
TeyeHwne 90 c.

3. BioHPP (npeccoBaHue ¢ kpuctannamm): 20 X 10 X 2 Mmm,
visio.link (90 c B Dentacolor XS), onakep combo.lign (90 c B
Dentacolor XS), B HanoXeHHoe Ha NOBEPXHOCTb 06pa3ua
BioHPP meTannnyeckoe KonbLo 6bis1 BBEET onakep combo.
lign, 3aTem o6pa3zew, 661 Ha 10 MUHYT NOMELLEH B TEMHOE
MEeCTO 1 MOABEPrHyT CBeToBOW 06paboTke B Dentacolor XS B
TeueHwne 90 c.

3HaueHuA NPoYHOCTY cuenneHus BioHPP ¢ kpenexxHbiM
Komno3suTom combo.lign npusepeHbl Ha purc. 9a. NpoyHoCTb
Ha caBur npu ckatum B 25 MlMa octanacb HeM3MeHHOM faxe
nocsie UCKYCCTBEHHOrO cTapeHus. HaHeceHne makpopeTeli-
HEepOB (LLaPUKKM, KpUCTabl, pUC. 7) MO3BOSINIO NOBbLICUTb
NPOYHOCTb cuenneHna o 40 MlMa. YctaHoBNeHHas B xofe
nabopaTopHbIX UCMbITaHWUIA MPOYHOCTb cLensieHnsa BioHPP

C MOBEPXHOCTAMM N3 TUTAHA U ANOKCMAA LMPKOHUA (Knei:
DTK) npuBegeHa Ha puc. 8. IamepeHHbIn nokasaTenb Ana Tu-
TaHa coctaBun 25 Mla, ana gnokcnga umpkoHua — 32 Mrla,



MpouHocTb Ha caBur npu cxatum [MIMa] BioHPP - npu 31om nocne 25 000 LMKAOB TEPMUYECKON Harpy3Kn

combo.lign 3HAUUTENBbHOIO CHUKEHWA MPOYHOCTY CLENeHNs He Habnio-
fanoco.
45
Kak nokasaHo Ha puic. 9b, cTaHaapTHble KapKacHble MaTe-
40

w

w

N

2. 3.
e puanbl, Kak 61aropofHbI MeTan, AUOKCU, LUPKOHNA UK

5 i HBM, [eMOHCTPUPYIOT aHANOrMYHble Un 6onee HU3KMe

0 1. — roKasaTenu NPOYHOCTY cLeneHus. Mpun 3Tom Takxe bbina

5 I — npoBepeHa NPOYHOCTb CLENNIEHNA MaTepuana ¢ obnnuo-
20 — = BOYHbIM MaTepuranom combo.lign nocne NcKyccTBEHHOrO
15 - | cTapeHua 1 25 000 UMKnoB TepMmmnyeckor Harpy3sku (LITH).
10 - | B cootBeTcTBUM cO cTaHgapTom DIN EN I1SO 10477:2005-01

5| | KNMHMYeCK/ 6e30MacHbl ypOBEHb MPOYHOCTU CLEMSIEHUA

0 JocTuraeTca npu nokasatenax ot 20 go 22 Mrla.

bpe3epoBaHHbIii LLapukn Kpuctannbl
B 1 pern 25000 LITH lMpumeyarue pedakyuu: HadexHoe cuensieHue Kak ¢ 06u-
UOBOYHbLIM, MAK C KpenexXHbIM Mamepuaiom pewarowum
06pasom esiugem Ha NPOOOSIKUMESTbHOCMb HOWEHUS U CPOK

Puc.9a: TMpouHocTb cuennenna BioHPP c combo.lign Ha casur npun

CKaTIN Ha NOBEPXHOCTAX C Pa3NnuHOl 06paboTKol Yepes cnyx6ul npome3sa. 3a71020M Xopowie2o cyensieHUs A8/19emcs
1 fieHb v nocne 25 000 UMKIOB TepMUYECKON HarpysKku.'? nosblWweHue wepoxosamocmu nogepxHocmu.
MeTtannunyeckne matepuarnbl Monumepobl
[MnNa] BM Komno3ut Komnosut NMMMA Komnosut Komnosunt
20 Kepamuka HBM ZrO, NMMMA YMNC-TNIMMA M33K

CraHpapTHbIf
CbEMHbIN
npores

30

3o0510TOM CTaHAAPT 20 ——— -
HecbemHbIn

npores
10 — - 1 - 2 1 -2
1 1p:37°C
225000 UTH
5°C..55°C 0

Bio Keramikgold G Wirobond C Vita In-Ceram YZ Vita CAD-Temp novo.lign BioHPP
Mpanmep MKZ Mpaivep MKZ Palabond visio.link visio.link
Duceram Plus Onakep crea.lign  Onakep crea.lign Onakep combo.lign

WcnbiTyemblii nonumep / combo.lign combo.lign combo.lign PalaXpress combo.lign combo.lign
06MLOBOYHbIN MaTepuan

Puc. 9b: MpouHocTb cuenneHns combo.lign ¢ MeTanIMYeckMMmn KapKacHbIMM MaTepuranamm 1 noarMepamu Ha CABUF Npu cxatvm.'

7 Tam xe, 18.

8 Rzanny, PEEK — ein interessanter Werkstoff, ZWR 2015, 612.

9 Tam xe, 612.

19 Tam e

M Gobel R, Rzanny A. Verbundfestigkeit zwischen verschiedenen
Verblend- und Gerlstwerkstoffen. Darstellung werkstoffkundlicher
Untersuchungen zur Verbundkombination dentaler Werkstoffe.
Die Quintessenz der Zahntechnik. 2016;42(8):1064-1068.
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX NCCJTEQOBAHNN

2 JlabopartopHoe nccnegosaHue BioHPP B Teneckonnueckoin cucteme'?

[-p OpaHu-Nozed Gabep
(Franz-Josef Faber),

n-p ly6ept Porrenpopd
(Hubert Roggendorf),

A-p HagnH Xonbuep

(Nadine Holzer)

KénbHckunn yHnsepcutet LieHTp
CTOMATOJIOMN 11 YENCTHO-
NLEBON XNPYpPrum

Llenbto HacToALel paboTbl ABAAETCA M3MEPEHME YCUNUNA
OTPbIBa OTAENbHbIX IUANHAPUYECKUX TENECKONMUYECKNX
3N1eMeHTOB. [1poBeeHa NPoBepPKa BAUAHMA CTAapPEHUA U
rmapaBnMyeckmx GakTopoB Ha NPOYHOCTb CLEMIEHNA.

B pamkax fjaHHOro uccnefoBaHus 66710 yCTaHOBEHO,

B KaKUX KOMOVHaLUsAX MaTepuasna HabnogaeTca N3HoC
MaTeprana Uinm CH/XeHre TPeHKA C yYeTOM YacToTbl
BBefeHUA. Ha 0OCHOBaHMN NOMYYEeHHbIX Pe3yNbTaToB 6blno
onpepneneHo onNTMManbHOe CoYeTaHre NEPBUYHOIO 1 BTO-
PUYHOrO TENeCKOMNMYEeCKUX 31eMeHTOB. VicxoHoe ycunne
OTpbIBa COCTaBNANO OT 2 A0 3 HbIOTOHOB. bonee Bbicokoe
3HayeHe NP NPYMeHeHUN OTAENbHOIO TefeCKoNu-
YeCcKoro 351eMeHTa MOXEeT NPUBECTU K NMOBPEXKAEHUIO
OMopHoro annapara 3y6a.

JononHutenbHo 66N oNPo6oBaHbI 1 oNpefeneHbl nge-
anbHble YCNOBUA N3roTOBMIEHNA BTOPUYHbIX 91€MEHTOB 13
BioHPP ¢ Touku 3peHna noarotToBKM NakoBOYHOM Macchl,
TemnepaTypbl IpeaBapUTENbHOIO Nogorpesa n obpabot-
KN BHYTPEHHMNX NOBEPXHOCTEN.

He6naropopHbiit MeTann OKCMA LMPKOHMA AHanu3 KpMBbIX M3MeHeHUs TPeHUs NPY MPUMEHEHUN
pa3fIMYHbIX CTOMATONIONMYeCKNX KapKacHbIX MaTepua-
nos

B xofe ucnbiTaHNA Ha pa3pbiB Obia N3MepeHa cusa cue-
NNeHVA LWINHLPUYECKUX TeNeCKONUYeCKNX KOPOHOK (&
=6 MM, BblCOTa = 5 MM) B CyXOM COCTOSIHUU 1 NOJ BOZJOMN.
OnAa NpoBepKM BINAHNA CTapeHKA Obifo Npon3BeaeHo
MHOroKpaTHoe coefiHeHne 1 pasbefNHeHNEe KOPOHOK
(n makc. = 10 000 umknos). B xope nepsbix 100 LUKKNOB
coeflMHeHVA cuna CLUEeNNeHns BnepBble Oblna nu3mepeHa
nocne 10 nepemeLlyeHnii. [ocne aToro cuna cuenne-

HUA Obl1a OJHOKPATHO M3MepeHa nocsie 1000 n 10 000
unKnoB. MNpu NcnbiITaHNN HEKOTOPbIX KOPOHOK B Xofe
nepBblX MPOBEPOK CKOPOCTb NepemMeLleHna N3MeHANnacb
(o1 10 o 200 MM/MUH) ANA NPOBEPKMN BANAHWA rMApaB-
nuyecknx GakTopoB Ha CLEeMIeHNe TeleCKONUUecKnx
KOPOHOK.

BioHPP, npeccoBaHHbINn BioHPP, ppe3sepoBaHHbIii

Puc. 10: MepBuruHble 3n1emeHTbl 13 3 KapKacHbIX MaTepuasnos. '3

2 Vgl. Faber FJ, Holzer N, Roggendorf H: In-vitro-Untersuchungen mit
BioHPP in der Teleskoptechnik. KéIn: Universitatsklinikum, Zentrum
fir Zahn-, Mund- und Kieferheilkunde; 2013.

'3 Faber, In-vitro-Untersuchungen in der Teleskoptechnik, 2013.
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51K, BioHPP, 5T1K, BioHPP,
51K, Zr0, 51K, HBM NPECCOBAHHBIN ¢hpe3epoBaHHbIN
5BK, 5BK, 5BK, 5BK,
BioHPP, BioHPP, BioHPP, BioHPP,

NPEeCCOBAHHbIN NPeCCOBAHHbIN NPEeCCcOBAHHbIN NPEeCCOBAHHbIN

N v

Hactpoliika cunbl cuennenus 2,5 H
(+/-1,5H)

WU3Hoc nocpeaCcTBOM MallnHbI ANA

CO3/AaHNA NPOAOIIKNTENBHON Harpy3Ku (n

_—> MpoBepkKa cLenneHns

_—> MpoBepKa cuenneHna

Cnst000 e (—m—

PeTpocneKkTnBHbIN
ANCNEPCUOHHbBIN

aHanu3

Prc. 11: CoueTaHve NepBUYHOTO 1 BTOPUYHOTO TENECKOMUYECKNX
3/1IEMEHTOB U MPOLeCC UCMbITaHUA. '

Cuna cuennenuns B [H]

1 N\

T T
100 ymknos

T
10 unknos 1000 unknos 10 000 umknos
s [11OKCUA UNPKOHYVA = BioHPP, npeccoBaHHbIN
s He6naropofHbliii s BioHPP, ppe3epoBaHHbIii

meTann

Puc. 12: Ycunue otpbiBa (CHUXEHVE TPEHNA) TENECKOMUYECKUX
KOPOHOK 13 BioHPP Ha nepBMUYHbIX KOPOHKaX 13 Pa3nyHbIX
MaTepuranos (auokcug umpkoHus, CoCr, npeccoBaHHbIN BioHPP,
¢dpesepoBaHHbiii BioHPP).'

Mocne 10 000 LMKNOB M3HOCaA MOKa3aTeNN yCUINA OTPbIBa
BCEX TeNeCKOMMYeCKnNX CUCTEM B CpeiHEM HaXOAUNCb

B KIIMHNYECKM NpuemneMmom aranasoHe. B xope nepsbix
1000 UMKNOB CUla CLenIeHNa BCEX UCMbITyeMbIX 0bpas-
LoB Bo3pocha. [locne 3Toro cuna cuensieHna BTOprY-
HbIX 3/1IeMEeHTOB Ha NepBUNYHbIX SnemeHTax 13 BioHPP
ocTaBanacb 6onee UM MeHee NOCToAHHON. MokasaTtenu
CWnbl CLenneHna BTOPUYHbIX 351IEMEHTOB Ha NePBUYHbIX
snemeHTax 13 HBM n okcmaa LMpKOHNA fEMOHCTPUPO-
Banu 6onblUyio M3MEHYMBOCTb B AArana3oHe o1 0,72 fo
13,15 H. icxoaa 13 nonyyYeHHbIX 3HaYeHW CUnbl cuense-
Hus, BioHPP MOXHO 1cnonb3oBaTh B KauecTBe OKOHYa-
TeNbHOro Mateprana Anda Teneckonnyecknx KOPOHOK.

B coueTaHuM C nepBUYHbBIMK 351IeMeHTamu 13 bonee
TBepAbIX MaTePUanoB, Kak AUOKCUE LMPKOHUA unn HBM,
oXugaeTtca 6onbLINA Pa3bpoC 3HAYEHNIA YCUIUA OTPbIBa.
MpepnoytuTenbHbIM ABAAGTCA NPUMEHEHNE NePBUYHbBIX
anemeHToB 13 BioHPP co BTopnyHbIMK 3n1emeHTamu n3
BioHPP.

MpumeyaHue pedakyuu: Pe3ysismamsi nokassigarom,

Umo KOMOUHAYUA NepeUYHbIX U BMOPUYHbIX 371eMeHmo8
u3 BioHPP sgnaemca onmumasneHOU ¢ MOYKU 3peHus
nomepu mpeHrus. [lpeumywiecmsom 014 nayueHma
Ass1AemcA YpesablyaliHas npocmoma ssedeHus npomesa
npu oNMUManbHOM cyensieHuu. icxooHas cuna mpeHus
ycmaHasnugaemcsa npu Uu32o0mossieHuU 8MopuyHoO20
mesieckonuy4ecko20 37eMeHma Nocpedcmaom pezysiuposKu
pacwupeHus. [Tymem 4yucmosoul NoIUPOBKU 8HYMPEHHUX
nosepxHocmeu Npu NOMOU4U WemoK U3 uepcmu MOXHO
UHOUBUOYAIbHO OMpe2yIuposams obujee mpeHue 8 3asu-
CUMOCMU OM KOJlu4ecmaa meJsieCKonuyeckux 371eMeHmoe.
Ewe 00HUM npeumyecmsom mesneckonu4yeckux 3aemeH-
moe u3 BioHPP asnsemca npocmoma uzzomossneHus. Tak,
Hanpumep, 803MOXHO nocedyrowee U32omosieHue npu
nomMowu ommucka anab2UHamHou maccoli npu yxe ycma-
HOBJIEHHbIX CMAUUOHAPHbIX NEPB8UYHbLIX MeecKonu4eckux
3/1eMeHmax.

oredentd
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

3 TMpouHocTb cuenneHna mexay NMN33K n 06n11MLoBOYHbIMY NONMepaMn B 3aBU-

CUMOCTN OT 06PabOTKN NOBEPXHOCTUN B paMKax UCMbITaHWUA Ha CABUT COMNAacHO
EN ISO 10477 '®

[-p OpaHu-Nozed Vabep
(Franz-Josef Faber),

n-p ly6ept Porrenpopd
(Hubert Roggendorf),

I-p OpaHyucka AncbepHz
(Franziska Elsbernd)
KénbHcKuit yHuBepcmteT
LleHTp cTomaTonoruu n
YenoCTHO-NNLEBON XPYPrv

MpoBepKa NPOYHOCTU CLENNEHNA MEXAY KapKaCHbIM
MaTepranom — B flAHHOM 1cCiefoBaHUM Obinn pac-
CMOTpPEHbI 3 BbICOKO3)DEKTUBHBIX MONMMepa — Obina
nposeAeHa NOCPeACTBOM MUCMbITaHUA Ha CABUT NP
CKaTK B COOTBETCTBMU C TpeboBaHMAMM cTaHZapTa EN
ISO 10477. cnbiTyemble 06pa3Lybl 66111 U3roTOBNEHbI U3
3 pas3nnuHbIX KapKacHbIX MaTepranos Ha ocHoBe 192K
(PEEK-Optima, ¢pesepoBaHHbIln BioHPP, npeccoBaHHbIl
BioHPP). Bce 3 maTepuana npownv npouenypy KOHANLNK-
OHMPOBaHUA Pa3fINYHbIMU METOAAMMN (AI203 1 Rocatec),
a 3aTem 6binm 06paboTaHbl 3 pasHbIMK AATre3VOHHBIMU
cocTaBaMu 1 MOABEPTHYTbI Nonumepmrsaunn. Ha nogro-
TOB/EHHbIE MOBEPXHOCTY OblIY HAHECEHDBI 3 Pa3NINYHBbIX
onakepa (combo.lign, combo.lign Opaquer, Sinfony).
Mocne nsmepeHus Bce 06pasLbl by coCTapeHbl NyTem
TepmoumKnMpoBaHua (71 4 npu Temnepatype 37 °C), uto
NO3BONMNNO CMOAENNPOBaTb NOCNEACTBUA HOLEHNA B
TeyeHue 5 nert.

Bce BblcOKO3hPEKTMBHbIE MOAUMEpPBI Ha OCHOBe 93K
Henpo3payHbl U 13 3CTETUYECKNX COOBpaxeHni noasep-
raloTcs 061MLIOBKE C MCMONb30BaHUEM OONIMLIOBOYHbBIX
KOMMO3UTOB. [1NA NOBbILWEHWA MPOYHOCTY CLenneHns
06NMLOBaHHbIX MOBEPXHOCTEN NPUMEHAIOTCA Pa3finyHble
TEXHONOTNN NpeABapuTeENbHON 06paboTKn. B faHHOM
paboTe 6bla NpoaHann3MpoBaHa NPOYHOCTb CLeNIeHNA
KapKacHOro matepwvana co CTaHAapTHbIMN OBANLOBOYHbI-
MW MaTeprianamMmu pasfiMyHbIX NOCTaBLYUKOB B 3aBUCMO-
CTV OT MeTofa KOHANLMOHNPOBaHUA.

PEEK-OPTIMA® 1 ESPE Sil 99 Sinfony ™
_ ~ paque ©
[POIn =140 [ESI n = 140 SO =60

724H,037°C

i [INIn=110 eanan MHorokpatHbii
BioHPPCam "® visio.link 9® c%n;l;z.ll;glg)+ ‘ npoyHocTN p:;ﬁﬁ:;?ﬁ;ﬁ::’ﬁm
[BCln =40 [VLIn =140 [COln=100 ‘\ McKyccTBeHHOe Cuenge(;"fg:%cPeB aHanu3
, crapenue [lyHkaHa (p < 0,05)
[TCIn=110
BioHPP for2press 2 Solobond Plus 9 combo.lign
[BP] n=40 [SBI n =40 [CLIn=60
MeTop npon3BoacTBa O6paboTka noBepxHocTK ) Invibio, JlaHKawwwmp, BennkobputaHua
1) u3menbueHne 3) Rotatec™ Pre (110 ) +  b) bredent medical, 3eHaeH, lfepmaHua
2) npeccoBaHve Rotatec ™ Soft (30 ) ¢) 3M ESPE, Cenrt-Mon, CLLUA
2) ALO, (110 p) d) VOCO, KykcxadeH, lfepmaHus

Puc. 13: Kom6rHaLmm mateprasnos, Xo4 UCMbITaHWsA 1 aHanus.'”

19 Vgl. Schulte F. Verbundfestigkeit zwischen verschiedenen Polyether-
etherketonen und Verblendkunststoffen in Abhangigkeit von der
Oberflachenvorbehandlung [Dissertation]. KéIn: Universitat zu Koln;
2015.

) Elsbernd (Schulte) F, Faber FJ, Roggendorf H. Bond Strength of
different Composites to Polyetheretherketon (PEEK) (Poster]. KélIn:
Universitat zu Koln; 2015.

'8 Tam xe
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bazoBbit maTepuan: PEEK Optima

N
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ES/SO SB/SO VL/SO

1

MpouHocTb Ha casur / MMa
N
o

o

Puc. 14: Mpu npumeHeHnm Sinfony+Opaker npoyHoCTb cLenneHus
rocne CTapeHus 3HaunTeNbHO CHU3MNack. Haunyylme
pe3ynbTaTbl ObIIN NONYYeHbI MPY NPYMeHeHUH Visio.link

(p <0,05)."®
bazoBbii maTepuan: PEEK Optima

40
©
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£ | —

0

ES/CL SB/CL VL/CL

Puc. 15: Camble HU3KMe NOKa3aTenun nocse cTapeHns Oblimn nonyyeHsi
npwv npumeHeHnmn Solobond Plus. Pe3ynbratbl ncnbitaHus
combo.lign u Sinfony+Opaker aHanorunyHbl.'

Cuctema o6nunLoBKK: visio.link

M T ** +‘

BC/CO BP/CO PO/CO PO/SO

N
S

w
o

=
o

MpouHocTb Ha casur / MMa
N
o

Puc. 16: B coueTaHuu C aare3noHHbIM COCTaBOM Visio.link gocTturatortca
3HaueHWA NPOYHOCTU cuenneHuns >20 MMa. NokasaTtenn nocne
CcTapeHus nagatot Huxke 20 MIMa Tonbko B KombuHaumm PEEK
Optima u Sinfony+Opaker.2?

AHanus NMPOYHOCTU cuenieHna

Bce 3HaueHUA HaXOAATCA B MPMEMSIEMOM A KNMHUYe-
CKOro nprMeHeHuA AnanasoHe cornacHo EN ISO 10477.
EAVHCTBEHHBIM UCKIOUYEHNEM ABNAETCA KOMOMHAL WA
maTepuanos combo.lign n BioHPP npu npumeHeHnn agre-
3uoHHoro coctasa Solobond Plus. MNMpoyHocTb cuenne-
HMA, aHaNorMyHasA NokasaTensam MeTalloKepaMnyecKom
cucTembl, Obifia LOCTUTHYTA TONBKO NPY MPUMEHEHNN
aire3anoHHOro cocTaga visio.link.

[Mpumeyuarue pedakyuu: Pe3ysnbmamel nokaselearom, 4mo
KOHOUYUOHUpOoB8aHue nogepxHocmel obauyosku BioHPP

8 COYEMAHUU ¢ NOOXOOAWUM NpaliMepom U onakepom
umeem KpatiHe 8ax<Hoe 3HayeHue. [TockonbKy 6e3 06/1uyos-
KU BioHPP abcontomHo Henpo3payeH, 8 sudumoti obiacmu
mpebyemca obsuyoska. Cyujecmayem HeckosbKo 061u-
YOBOYHbBIX KOMNO3UMOB CO CNeyuUaIbHbIMU A02e3UOHHbIMU
€oCcmasamu, 0OHAKO HAUBbICWAA NPOYHOCMb CUeNJIeHUsA
docmueaemca npu npumeHeHUU dd2e3UO0HHO20 COCMasa
visio.link 8 couemaHuu c onakepom combo.lign. Modyne
ynpyzocmu combo.lign koppekmupyemcsa 8 coomaem-
cmeuu ¢ xapakmepucmukamu BioHPP. Tosieko mak MoXHO
u3bexxame HaMAXeHUA U omcaoeHusA obauyosku. lpu-
MeHeHue MexaHu4YecKux pemeliHepos 00NOIHUME/bHO
nosvildaem NPoOYHOCMb cyensieHus.

oredentd
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

4 BnuAHne TeXHONOrMn N3roToBNIEHUA Ha pa3pbiBHYIO Harpy3Ky MmoctoB u3 MN33K

N3 Tpex KoMNoHeHToB2"

[-p borHa CraBapuuk (Bogna Stawarczyk),
I-p Tumea Bummep (Timea Wimmer),

3/T Mapnuc Eix6eprep (Marlis Eichberger)
MioHxeHckun yHusepcuteT Jlilogeura-Makcu-
MUaHa

MonnKnMHYKa CTOMaToNOrMyYeckoro npoTesun-
poBaHuA

Puc. 17: CKOHCTPYVpOBaHHbI MOCT Ha Mogenn.??

Puc. 18: BioHPP B 3 pa3nuuHbix popmax BbinycKa: rpaHysibl, TabneTku n
nucku ans dpeseposku cuctemoin CAD/CAM.?

Puc. 19: Moct u3 BioHPP B npouecce nposepku.2?

MaTepuanbl Ha ocHoBe 33K HaxoaAaT Bce 6onee wnpo-
KOe NpuMeHeHne B CTOMaTONOTK. YCUIEHHbIA HeopraHu-
yeckmmm Bewecteamu M33K BioHPP noaxoaunt ana obpa-
60TKM pa3nnuHbiMm MeToaamu: BioHPP npegycmaTpriBaet
BO3MOXHOCTb MPECCOBAHUA W3 FPaHyN Uan TabneTok ,

a Takxe ppe3epoBaHUA N3 U3rOTOBMIEHHbIX MPOMBbILL-
neHHbIM crnocobom anckos CAD/CAM. Llenbio gaHHOro
nccnefoBaHua 66110 CpaBHEHME CTabUNBHOCTV MOCTOB,
N3roTOBNEHHbIX YKa3aHHbIMU Bbille TPeMsA Cnocobamm.

[ns npoBefeHnA NCcnefoBaHUsA OblV TPUXKABI M3rOTOB-
neHbl 15 MocToB ofHakoBoM Gpopmbl. 3a OCHOBY Obina
B35iTa CTaHAAPTU3MPOBaHHAA MOJeNb MOCTa 0bnactu
24-26 3y6a (puc. 17). Mocne ckaHmposaHua (Ceramill Map
400, Amann Girrbach, Ko6nax, ABcTpus) 6bi10 BbINos-
HeHo KoHcTpyupoaHue mocta (Ceramill Mind, MO ana
npoekTupoBaHusa, Amann Girrbach), npu sTom nnowagb
ceyeHns CoeaUHNTENIbHOTO dIeMeHTa JOJIXKHA Oblna
COCTaBNATb 16 MM2. BbiCOTa COeIUHNTENBHOTO N1eMeHTa
B OKKJ11030-TMHIBanbHOWM 06nactn coctasuna 4,45 mm, a
LWIMpUHa B BeCTMOYno-opanbHon obnactn — 3,60 mm. Ha
»eBaTeNbHOM NOBEPXHOCTN NPOMEXKYTOUYHOTO 3IeMEHTa
6b110 NpefyCcMOTPeHO HebonbLuUoe yrnybneHune, 4Tobbl

B HEro 6ecnpenATCTBEHHO JIOXKMICA CTaNlbHON LWapuK
LMaMeTPpOM 5 MM AJ1A OnpefesieHns pPa3pblBHONM Harpy3Km
(pwnc. 19).

Takm 06pa3om 6bln obecneyeH KOHTaKT MeXay CTaslb-
HbIM LIAPUKOM Y >KeBaTeSIbHOV MOBEPXHOCTbIO B 3 TOUKAX.
Ha ocHoBaHuUM 3aaHHOro Habopa AaHHbIX Obl0 BbINOJ-
HeHo npodunbHoe WnndoBaHve 15 MOCTOB 13 3aroTOBKMU
BioHPP (breCAM.BioHPP, bredent) n 30 mocToB 13 Bocka
(breCAM.wax, bredent) Ha ppe3epoBanbHOM CTaHKe
(ZENO 4030 M1, Wieland Dental + Technik, MNopuxaiim).
Ha BoCKOBble MOCTbI B COOTBETCTBUN C YKa3aHUAMM
Npov3BOANUTENA ObIIM HAHECEHDI MOABOAALME KaHasbl

K 06beKTy. BockoBble MOCTbI Obiiv ClyyaiiHbiM 06pa3om
pacnpefeneHbl Mo ABYM rpymnnam 1 3anpeccoBaHbl Npu
nomoLym cneyunanbHbix mydeneii gna rpaHyn BioHPP
(bredent) unn Tabnetok BioHPP (bredent) (Brevest
for2press, bredent).

2V Vgl. Eichberger M, Wimmer T, Stawarczyk B. Sind die Eigenschaften

von BioHPP-Restaurationen immer gleich oder hat die Verarbeitungs-
technik einen Einfluss? Untersuchung anhand der Stabilitat von Bri-
cken. Die Quintessenz der Zahntechnik 2014; 40:588-98.

22 Tam xe, 591.

2 Tam xe, 590.

29 Tam e, 593.

2 Tam xe, 595.

29 Tam xe, 594.

2) Tam xe, 594.

2 Tam xe, 595.
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Martepuan Matepuan mocta bredent, 381115
mocTa 3arotoeka breCAM. 3eHgeH

BioHPP

TabneTku BioHPP 379806

[paHynbl BioHPP 381125
KpenexHbin Variolink II,

MaTepuan SnbBaHreH

Puc. 20: lMepeueHb BCeX UCMOMb3yemblx MaTepranos.2?

Pa3spbiBHasA Harpyska (H) moctoB n3 33K un3 Tpex
KOMMOHEHTOB

3000
2500 T
2000 I
1500 —
1000 —
500 I
0
CAD/CAM Tabnetku [paHynbl

Puc. 21: Cron6uosas avarpamma (cpefiHee 3HaueHue, CTaHaapTHoe
OTKNOHEHWE) AOCTUTHYTHIX 3HAYEHUI PA3PbIBHOM HAarpy3Ku
MOCTOB OfMHAKOBOW GpOPMbI, HO PA3HOM KOHCTPYKLMNA.2

CraHpapT-
HOe OTKJ10-

HeHue

CAM.BioHPP 2354 422 1571 2384 3169 2527
ANCK

Ta6netku BioHPP 2011 353 1388 2026 2660 2155
IpaHynbi BioHPP 1738 439 1187 1591 2631 1902

Puc. 22: OnucatenbHaa CTaTUCTMKa CO 3HAUUTENIbHON PasHULIE Mexay
MN3MepeHHbIMY 3HaYEHVAMY Pa3PbIBHOW Harpy3Ku 1 pacnpepe-
neHvem Benbynna, Bce 3HaueHUA yKasaHbl B HblOTOHax.?”

Puc. 23: CneBa cnoHTaHHasA dpakTypa dpe3epoBaHHOro MOCTa 13
breCAM.BioHPP, cnpaBa nnactuyeckas gedbopmanys MOCTa,
N3roToBNEHHOro 13 Tabnetok BioHPP2®

MonnadrpadupKeToH ¢ BeCoBbIM % CopepKaHna Kepammnyeckrx yacTtuy, 20

Ivoclar Vivadent, R35481/P84939 Bis-GMA, UDMA, TEGDMA, MrHepasibHble HanonHutenu (6apueBoe ctekno, Tpudro-
pviA UTTepbus, dTopocunmkaTHoe cTekno Ba-Al, chepomnaHblii CMeLLaHHbI OKcuA),
KaTanusaTopsbl, CTabVNN3aTOpPbI, MATMEHTbI

Mocne n3mepeHnAa pa3pbiBHO Harpy3ku 6bina nposeaeHa
CTaTUCTMYECKan OLieHKa 3HauYeHNI NocpeCcTBOM OgHOdaK-
TOPHOTO ANCNEPCMOHHOrO aHanM3a 1 PeTpoCcneKkTUBHOIO
aHanusa no metogy Wedde. ina onpepeneHnsa n cpaBHe-
HVA HaZIEXHOCTN MOCTOB [JOMOJTHUTENbHO ObINO paccunTaHo
pacnpepeneHve Benbynna (mogynb Benbynna). B xoge npo-
BeeHNA BCEX TECTOB 3HaUYeHNA-P MeHbLue 5 % cunTanvcb
CTaTUCTMYECKN 3HAUNMbIMUN. AHASIN3 AAHHbIX OblN BbIMOSHEH
npwv NOMOLLM NPOrPaMMbl AJ1A CTaTUCTYeCKOW 06paboTKm
SPSS, Bepcus 20 (SPSS INC, Ynkaro, nnuHonc, CLLA).

MocTbl, n3rotoBneHHble 13 3arotoBok BioHPP nytem mawmn-
Horo ¢ppe3epoBaHuA, 1 MPECCOBaHHbIE MOCTbI U3 TabNeTOK
LeMOHCTpUpOBany bosnee BbICOKYI0 CTabUNbHOCTb, HEXENn
npeccoBaHHble MOCTbl 13 rpaHyn BioHPP. Ewe ogHum npe-
umyLectBom dpesepoBoyHbix grckos CAD/CAM asnseTca
NPOMbILLNIEHHOE U3rOTOB/IEHVE MaTepurana 1, Kak cnefiCcTBue,
Heun3MeHHOe KauyecTBO 6e3 MoPUCTOCTU U BKIKOUEHUIA. B
KayecTBe NpermyLLecTBa TEXHONIOMMM NPeCcoBaHNA B Cllyyae
BioHPP MoxHO Ha3BaTb cdhepbl NPUMEHEHNA, KOTOPbIE CIIOX-
HO OXBaTUTb, MCMOJb3yA MaLLIUHHY0 06paboTKy CAD/CAM.
He3aBrcumo ot metoga n3rotoBneHna moctbl 13 M33K/C u3
TPpex KOMMOHEHTOB NPOAEMOHCTPUPOBANU NepcnekTUBHbIE
3HaueHVA Pa3pbIBHOM Harpy3Ky AnA KIMHUYECKOro npume-
HeHuA.

lMpumeyaHue pedakyuu: Jocmuyb 8bICOKUX 3HAYEHUU
pa3spbIBHOLU HA2PY3KU MOXHO MOJIbKO 3d cHem NpuUMeHeHUs
sapuaHmos 133K ¢ kepamuyeckum ycuneHuem (0651a20-
DPOXeHHbIX). B asmom cyuae 3HavumenoHyto pone ueparom
MUHepanbHble HanosaHumenu. [lpu npogedeHUU aHANO2U4-
Hblix uccnedosarut ¢ [133K 6bi1a docmuzHyma npoYHoCme
Ha paspels npubn. 1360 H. lMpu ucnosb308aHUU mexHoo02uu
npeccosaHus NPOYHOCMb cyensieHUs MOXHO OONOJIHUMe/Tb-
HO NOBbICUMb NPU NOMOWU MexaHu4yecKux pemetiHepos. 5mo
makxe noseildem 2ub6KOCMb Npu U320MosieHuUU 6016LWUX
KAPKACHbIX KOHCMPYKYUU. TexHo102UA Npecco8aHus makxe
npedycmampusdem 803MOXHOCMb U320MO8/1eHUs UHOU-
8udyasbHbIX abammeHmMos MemoooM noonpeccosku. Euje
O00HUM NpeumMyujecmaom mexHo102UuU NpeccosaHus Ae/isem-
CA 8peMA U320MO8JIeHUS, 8 MOM HUC/1e 6O/IbUWUX KAPKACHbIX
KOHCMpyKyud.

oredentd
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

5 MWccnepoBaHume npouecca OUMCTKU KapKacHoro matepuana BioHPP2°30)

[-p borHa CraBapuuk (Bogna Stawarczyk),

A-p 3uHa Xanmep (Sina Heimer),

I-p AHs JInbepmaHH (Anja Liebermann),

3/T Mapnuc Anx6eprep (Marlis Eichberger)
MioHxeHcKunn yHusepcuTeT Jllogsura-MakcumunmnaHa
MonnKnMHYKa CTOMaToNIOrMYeCcKoro NPoTe3npoBaHna
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Puc. 24: WcxogHas WwepoxoBaToCTb NOBEPXHOCTM B MKM.>!

BioHPP

1,54

1 mMArkas 3y6Han weTka

2 3y6Has LWeTKa CpefHel XecTKoCTH

3 ynbTpasByKoBas 3y6Has LWeTka

4 yCTPOWCTBO ANA UrONbHOW
OYNCTKN

5 BUOpaLMOoHHanA YaLa

6 YynbTpa3ByKoBas BaHHa

7 cTpyiiHan obpaboTka

8 pyuHom ckanep

9 Sonicsys

10 Air-Flow Plus

11 Air-Flow Comfort

-
I=}
|

Delta_E2_RA

[¢]

o| 890 %as B POy L

Il KpacHoe BUHO
Il Kappun
Il XnoprekcuanH

[} -0

*
HiH
——
-1

ng Q.i

Puc. 25: M3amepeHyie WwepoxoBaToCTyi NOCse NepBo OUNCTKUA B MKM.>?

B PaMKax oaHHOro nccnepgoBaHme 6bin onpeneneH ontn-
MaJibHbIi METOZ OUYUCTKIN C TOUKN 3peHnA CKNMOHHOCTA K
1M3MeHeHuto uBeTa. na pa3pa60TK|/| COOTBETCTBYHOLW KX
pEKOMeHAaLWIIZ CTaHAapPTHble METOAbI OUNCTKN 6binn
Pa3feneHbl Ha CTOMaTonornvyeckmne, 3y6OTEXHI/IquKVIe n
AOCTYNHbIE NaLNeHTY.

CHayvana 6biny N3roToBIeHbI UCMbITYeMble 06pa3Lbl
(15x3 Mmm) ¢ cobntogeHrem yKasaHuii npoussoanTtens. Bce
06pa3Libl OblNN OTNONNPOBAHbI A0 3ePKasibHOro 6iecka

B COOTBETCTBUM C YCTAaHOBJIEHHbIM AN1 KOHKPETHOro Ma-
Tepurana NpPoToOKOSIOM NONMPOBKU. KauecTBO NOIMPOBKM
6blIf10 N3MEPEHO NP MOMOLLM JTA3€PHONO CKaHMPYHOLLEro
MUKpockona (puc. 24). NMocne namepeHnsa Bce obpasupl
6blIM MOMeLLEeHbI B Pa3fiyHble CycrneH3unm (KpacHoe
BVHO, KappWu, XNOprekCuavH), rae Bblaepxmnsannco npu
Temnepatype 37 °C B TeyeHune 7 gHeln. CocTapeHHble
TaknM 06pa3omM obpasLbl Obiv NpoaHann3npoBaHbl
nocpeacTBOM KonopumeTpa. 3atem 6bia BbINMoSIHEHA
OYMNCTKA PA3INYHbIMM METOAAMM, @ TaKXKe KOHEYHOEe
N3MepeHNe C yKasaHMEM LIEPOXOBATOCTY 1 CTENEHU
N3MeHeHMA LiBeTa.

MNoBepxHOCTb KapKkacHoro matepuana BioHPP nognaetca
NONNPOBKE 3HAUYNTENIbHO NyYLlie, HEXXENN NOBEPXHOCTb
uni.lign u crea.lign®. Kpome Toro, cteneHb N3meHeHUs
uBeta BioHPP 6bina 3HaunTeIbHO HIKEe COOTBETCTBYHOLLMX
nokasarenei uni.lign u crea.lign, n faHHbIN KapKacHbI
MaTepran HaMHOTO NpoLLie BEPHYTb K UCXOAHOMY LiBe-
TOBOMY COCTOSIHMIO MOCPEACTBOM UMCTKM. JlyyLue Bcero
ana ouncTtky BioHPP 1 uni.lign® nogxopaT cnegytowme
MeTOAbI:

MauneHT: mArkana 3ybHas LweTKa 1 3ybHas LeTKka cpefHel
XKecTKoCTu

JNabopatopua:  MronbHasA OUYKNCTKA U YNbTPa3BYKoBas
BaHHa

CTromaTonornyeckuin KabnHet: Air-Flow Comfort n Air-
Flow Plus

2 Vgl. Heimer S. Polierbarkeit und Reinigungsmethoden des
Hochleistungswerkstoffes Polyetheretherketon (PEEK) [Dissertation].
Miinchen: Ludwig-Maximilians-Universitat; 2017.

30 Vgl. Heimer S. Zwischenergebnisse der Reinigungsstudie des
Gerustwerkstoffes BioHPP. Miinchen: Ludwig-Maximilians-Universitat;
2014.

30 Tam xe

32 Tam xe

33 Tam xe

39 Quick Reference Card fiir die Zahnarztpraxis. Leitfaden zur Orien-
tierung bei der Anwendung von BioHPP. bredent GmbH & Co. KG,
Senden; 2017.



BioHPP
3,0
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Puc. 26: CreneHb n3meHeHua useta BioHPP nocne cooTtBeTcTBYytOLEN

npoueaypbl 0uncTkm?

[pumeyuarue pedakyuu: «<YcmaHossieHo, Ymo nayueHmel ¢
npome3som u3 BioHPP docmueatom Hauny4qwux pesynema-
Moe 0YUCMKU NPU exxe0HeBHOM UCN0/1b308AHUU MAZKOU
3y6HOU Wemku unu 3y6HoU wemku cpedHel )xecmkocmu.
[pu npumeHeHUU OaAHHO20 8APUAHMA OYUCMKU NpuddHUe
wepoxo8amocmu U nocaedyrowas NoaUposKka He mpeby-
tomcA. He pekomeHOyemca npumeHameb yibmpaseyKosyio
3y6HYI0 Wemky 8 c8A3u ¢ 06pazosaHuem nogepxHocmeu
nosviWeHHOU Wepoxo8amocmu. YCmaHoss1eHo, Ymo
Jyqwumu memooamu o4ucmku BioHPP 8 nabopamopHsix
YCI108UAX ABAIOMCA Y1bMPA38yKOBblE 8AHHbI U ycmpou-
cmaa 0718 uzosibHol o4ucmKu. 30ece makxe He mpeby-
emcs nocniedyrowas noauposKad. Bcmomamornozudeckom
kabuHeme 0719 o4UCMKU nosepxHocmel BioHPP MoxHO
ucnosnw3osams cucmemy Air-Flow Comfort unu Air-Flow
Plus. lpu 3mom nosepxHocmu npuobpematrom HeKomopyto
wiepoxo8amocme, 8 C843U € YemM mpebyemca nocsedyto-
was yucmosas nonuposka. lpakmuyeckas uHgpopmayua
no oyucmke npugedeHa 8 namamke 0718 CMomamosoauye-
CKux kabuHemos.>¥
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17



18

NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

6 BoO3HMKHOBEHMEe OKCUAHON NJIeHKN NPU NOANPEeCCOBKE NpeABapuTeNbHO N3ro-
TOBJIEHHbIX TUTAHOBbIX abaTMeHTOB ¢ BioHPP 3%

Mpod. a-p N.-M. LUnnna ‘ -
(1-M. Zylla)

YHVBEPCUTET NPUKNagHbIX
Hayk OcHabploka
TNabopatopus

MeTannoseneHna n

HOCHSCHULE OSNABRUCK

UMIVERSITY OF APFLIED SCIENCES

aHanm3a matepuranos

Puc. 27: TutaHoBble OCHOBbI elegance nocne 06pesKku MUTHNKOB (CneBa)
1 nNocsie NoANPEeCccoBKM ¢ ncrnonb3oBaHmem BioHPP (cnpaga).’®

O6pasupbl: 3aka3 N2 22131878
07 27.09.2013 .
Mogenb:
BOCK
TpaBneHue:
TPaBUNbHbIN PacTBOP Mo
meTopy Kponna
YBenuuenue:
100:1
CrpykTypa:
B 06nacTu peTeHUMK
1. -CMeLIaHHbI KprcTann

2. NoBepPXHOCTb 6e3a -cnos

Puc. 28: CHMMOK CTPYKTYpbl TUTaHa, CAESIaHHbIN MPU MOMOLLM OMNTHYe-
CKOTO MUKPOCKOMA, Moc/ie TepMUYecKoin Harpysku 630 °C.37

B naHHoI paboTe 6bIN10 NCCNe[oBaHO N3MEHEHME CTPYK-
TYpbl FOTOBbIX TUTAHOBbIX 3/1IEMEHTOB (COPT 4), KoTopble
NCMOb3YTCA NPU U3rOTOBMIEHWW MHANBUAYaNbHbBIX
OTZEeNbHbIX abaTMEHTOB METOLOM NOAMNPECCOBKY. B cooT-
BETCTBUM C NPOTOKONIOM 06paboTKM AN1A MOANPECCOBKM
TpebyeTcs 3anpeccoBKa ¢ nocsegyoLleli TepmoobpaboT-
Kol. [laHHaa TepmMoobpaboTKa MOXKeT NPUBECTM K YXY[-
LUEHWNI0O MeXaHNYeCKNX CBOMCTB TUTaHa copTa 4. lonon-
HUTENbHO ObINIO MPOBEAEHO NCC/IEAOBAHNE KacaTeNlbHO
BO3HVKHOBEHA anbGrpoBaHHOrO CNOA 1 3a30POB MeXAY
BioHPP 1 TTaHOBbIM a6aTMEHTOM.

TuTaHOBble abaTmeHTbI (SKY elegance) 66111 noanpecco-
BaHbl B COOTBETCTBUU C YKa3aHUAMU NPOU3BOAUTENA C
ucnonb3oBaHnem cuctembl for2press 1 BioHPP. B 1-i1 11 3-i1
napTum 6bi1a ycTaHOBJIEHa MaKcManbHasA TemnepaTypa
npegBapuTenbHoro nogorpesa 630°C, Bo

2-1 napTum TemnepaTtypa npeaBapuUTenbHOro Nogorpesa
cocTaBnsna 850 °C. Bce 0b6pa3ubl 6bin 3anpeccoBaHbl B
nonumep. M3 H1x 6611 U3roToBMEHDI WANGDLI, KOTOPble
OblIV N3yYeHbl NOA MUKPOCKOMOM Ha NpeaMeT u3me-
HeHWA CTPYKTYpbl. [JoNoNHUTENIbHO 6bIN10 N3MepeHo
pacnpepeneHvie TBepPAOCTY ANA BbIABNEHNA BO3MOXXHOTO
MOBbILLIEHNA TBEPAOCTM U, KaK ClIeACTBUE, U3MEHEHMA
CTPyKTYpbl. O6pa3oBaHve TUTaHa, aIlOMUHNA U KUCIOPO-
[na Obino BbIABNEHO NOCPEACTBOM JIMHENYATOro CneKkTpa
SAPC.

MNpoBepeH aHanu3 gByx 06pa3LOB Ha MoAesb 1 NapTUio
(B uenom 10 o6pa3LoB). Ha o6pasLax Kak nepBoii, Tak 1
nocnefHen NapTn He BblNIo 06HAPYXKEHO 3HAUMTENIBHOTO
anb¢upoBaHHOro cnos. MoXHo 6bif10 HabnoaaTb NKLLb
TOHKYIO OKCUAHYIO MAEHKY TUTaHa.

39 Vgl. Zylla, IM. Entstehung der Oxidschicht beim Uberpressen
vorgefertigter Titanabutments mit BioHPP. Osnabriick: Hochschule
Osnabrtick, Labor fiir Metallkunde und Werkstoffanalytik; 2014.

39 1306parkeHuns bredent GmbH & Co. KG, 3eHgeH.

37 Zylla, Entstehung der Oxidschicht, Osnabriick, 2014, 2.

38 Tam xe, 8.

39 Tam xe, 11,



O6pasubl: 3aka3 N2 12839958
o1 14.03.2014r.
Mogenb:
PiKu
TpaBneHue:
TPaBUNbHbIN PacTBOP No
meTopy Kponna
Ysenuuenne:
100:1
CrpykTypa:
B 06/1aCTV peTeHuun
1. @ -CMeLaHHbIi KpUcTani
C UrnoobpasHbIMu
dopmrpoBaHuAMY
2. a-cnon
3. OKcmpaHanA nneHKa TTaHa
4. KpuBas nsmeHeHus
TBEpAOCTH

Puc. 29: TutaHoBas ocHoBa SKY elegance c
0603HaueHnemM Kp1BOI N3MeHeHUA
TBEPAOCTV NPV Manol Harpyske B
ONTUYECKOM MUKpPOCKone3®

TBepAOCTb npn marnom Harpys3ke — nsmeHeHune
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TeeppocTb no Bukkepcy npu manoi Harpyske HV 0,05
(Harpyska 0,46 H)

Puc. 30: Pe3ynbTaTbl UsMepeHuna n3meHeHna TBephoCTV NPU Masion
Harpyske (cm. Takxe puc. 29).3%

B napTum 2 6bin 06HapyXeH anbGUpPOBaHHbIN COW
TONWMHON NprMepHO 40 MKM (purc. 29), KOTOPbIN MOX-
HO onpenennTb Ha OCHOBaHMY MOJyYEHHbIX 3HAYEHWIA
TBEPAOCTN NpU Manon Harpyske (puc. 30). B uenom B
CTPYKTYpe TUTaHa Habnoganvcb 3HaunTeNbHble U3MEHe-
HuA. B yrnax anbda-cmellaHHOro KprcTasnna BbiiB/EHbI
nrnoobpasHole GOPMMPOBaHKA C cofepPKaHNEM KNCTO-
pogfa. OH1 BO3HMKAIOT BCeacTBme npamont gnddysmm
ra3oB Mpu BbICOKOW TemnepaType. Takxe cnegyeT obpa-
TUTb BHYMaHMe Ha CPaBHUTENbHO BbICOKYIO OO YacTuLy,
Al203 (abpa3uB) Ha NOBEPXHOCTM abaTMeHTa, KOTOpble
MOTYT BAINATb Ha MPOYHOCTb CLENeHns.

[pumeyuarue pedakyuu: Co21dCHO pe3yibmamam uccieoo-
8aHUA, NpU MeMnepamype npedsdpumesibHo20 N0002pesa
Makc. 630 °C Ha nogepxHOCMU MUMAHOB8020 AbammeHmMa
He 0b6pasyemcs anbuposaHHsIl ciol. Bo3HUKHoseHue
anbGUPOBAHHO20 CJ10A ABIAEMCA HeXe1ameslbHbIM,
NOCKO/IbKY 8C1ie0cmaue 8bICOKOU meepdocmu oH omuyd-
emca Xpynkocmelo, 4mo MoXxem npusecmu K NOA8J/IEHUIO
MmpewuH U nocsedyrowumM NoBpexo0eHUAM npu Hazpy3ke.
Ecniu memnepamypy neyu npedsapumesibHoz20 nodozpesa
He KOHMpPOoJIUpo8aMs, 8 C/ly4de NOBbIWEHUA meMnepamy-
pbl 8 CMpYKmMype mumaHa obpasyromca 6Hympumemansiu-
yeckue cMewdaHHele Kpucmasbl. Takoe usmMmeHeHuUe CmpykK-
mypsl NpuBoOUM K CHUXEHUIO MexaHU4YecKux nokasame-
J1eli U MoXxem nosJieys 3a cobol nospexoeHuUe mumaHo-
8020 abammeHma, noONPecco8aHHO20 C UCNOJIb308AHUEM
BioHPP. TumaHoseili cnnas (copm 4) ocHo8bl abammeHma
SKY elegance coomgemcmayem 0aHHbIM mpebo8aHuaM U
noodxoo0um 0/18 3anpeccosKu, npeddapumesibHO20 Nodozpe-
84 U NOONPECCcoBKuU.
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7 JlabopaTopHoe nccnefgoBaHne MOCTOB U3 YeTbipex KOMMOHEHTOB Ha NoNMMep-
HbIX KynbTax (TCML v ucnbiTaHne Ha pa3pbiB): NOIHOCTbIO aHaTOMUYecKas
KOHCTPYKUUA 13 ¢ppe3epoBaHHOro u npeccoBaHHoro M33K*

Mpod. a-p Kapona Konbbek (Carola
Kolbeck),

MpriBaT-AOLEHT UM UHX. (CneymnanbHoe
BbiCLee yyebHoe 3aBefeHune) a-p MapTuH
PoseHTpuTT (Martin Rosentritt)
YHuBepcuTeTCKan KNuHuKa PereHcbypra
MoAVKAVHNKA CTOMATONOMMYeCKOro npoTe-
3MpOBaHUA

R

Puc. 31: Pa3mepbl obnacteii coeagnHeHns (YepHble
o603HayeHns).*"

Puic. 32: Pasmepbl NPOMEXKYTOUHOTO 3iemeHTa.*?

Llenbto nccnepgoBaHna ABAANOCH U3yyeHMe GYHKLMOHANb-
HbIX XapaKTepUCTMK HeOONNLLOBAHHbIX MOCTOB 13 YeTbl-
pex KOMMNOHEHTOB, N3roToBJMIeHHbIX 13 133K B nonHom
COOTBETCTBUMN C aHATOMUYECKMMUN 0cOBeHHOoCTAMM. [Mpur
3TOM 1B€ UCMbITyeMble MAPTUM OTIMYANNCh CNOCo6oM 06-
paboTkum M33K. MocTbl ogHOM NapTnn G611 U3FOTOBJEHDI
13 ¢ppesepoBaHHoro M33K, BTopoi — 13 NpeccoBaHHOro
M33K. OcHoBHOE BHMMaHMe 6bif1o yaeneHo onpeaeneHno
ronepeyYHoOro ceyeHnsa CoefnHUTENbHOIO 3N1IeMeHTa ANA
YCTaHOBNEHMA MaKCMaslbHO BO3MOXHOIO U Liefiecoo-
6pa3HOro NPoOMeXXyTKa Mexzy ToukaMun KpenneHus gns
CTaLMOHapPHO 3adMKCMPOBaHHbIX MOCTOB 13 BioHPP.

[Ina noaroToBKM UCcnenoBaHns OblIv M3roTOBMEHbI
MnacTMaccoBble OMOpPHble 3yObl C NOABVMXHbIM LIOKOSIEM,
NPOMEXYTKOM LUIMPUHOW 17 MM 1 3aKPYTrNEHHbIM YCTY-
nom (8 o6pa3sLoB Ha NapTuto). 3aTem Obina NponsBeneHa
necKoCTpyiHana 06paboTKa ONMopHbIX 3y60B C UCMNONb-
30BaHVeM AI203 (110 mkm/2 6ap) n Heliobond (lvoclar
Vivadent). BHyTpeHH1e CTOPOHbI KilanaHoB Ans yKpense-
HUS MOCTa OblNIN MOArOTOBNEHbI aHANOMMYHbBIM 06Pa3oM U
[OMONHUTENBHO NOKPbITHI Visio.link (bredent). B 3aBepLue-
HUe OblNIo BbINOMIHEHO afre3rBHOE LIeMEHTNPOBaHME MO-
cToB nocpeacteom Variolink Il (Ilvoclar Vivadent). Bo Bcex
NCMbITYyeMblX MOCTax Tpy 0611acT coegnHEeHNA MOCTa 13
yeTblpex KOMMOHEHTOB OblN 0POPMIEHbI OANHAKOBO
(pnc. 31).

Pasmepbl obnacTen coegnuHEHNA B HanpaBIeHUN OT HEG-
HOrO [0 LWEeYHOro OTAeNa COCTaBUIN B cpeHemM 4,97 Mm
(1), 4,44 mm (2) 1 4,95 mm (3). OnameTp B HanpaBneHUmn

OT OKKJTI03MIOHHOV MOBEPXHOCTN A0 6a3aNnbHOro otaesna
cocTtaBun B cpegHem 3,64 mm (1), 3,91 mm (2) 1 3,73 mm (3).
Mnowanb coegnHnTensa B cpegHem coctaBuna 13,55 mm?
(1), 13,59 mm? (2) n 13,55 mm? (3). B obnactu npomexy-
TOYHbIX 2/IEMEHTOB HaXOAMUSICA CaMbli ANNHHbBIN Y4aCTOK
yCUneHus, NPOXoJALLMiA OT CepeAnHbl y4acTKa LeHTpanb-
HoW purccypbl o 6azanbHoOro cnos (puc. 32). laHHasA KoH-
CTPYKUMA Oblna Npr3HaHa ONTUManbHOM No pesynbrataM
npeabiayLmMx UCNbITaHU Ha NPOYHOCTb Ha Pa3pbIB.

49 Vgl. Kolbeck C, Rosentritt M. In-vitro-Untersuchung viergliedriger
Briicken auf Kunststoffstiimpfen (TCML und Bruchtest):
Vollanatomische Gestaltung aus PEEK gefrast bzw. gepresst.
Regensburg: Universitatsklinikum Regensburg, Poliklinik fir Zahnéarzt-
liche Prothetik; 2011.

0 Tam xe, 4.

42 Tam xe, 4.

43 Tam e, 9.

“ Tam xe, 7.

45 Tam e, 9.



Puc. 33: OpakTypa mocTa, nsrotoeneHHoro n3 BioHPP nocpepcrsom
cuctembl CAD/CAM.#)

CHwKeHue ycunus 6e3 BUANMOro O6pasoBa- | Pasnom
noBpexaeHna Hue Tpewm- | KapKaca

Hbl B
6asanbHom
otgene

1158 1567 =
2 997 1475 =
3 979 1433 =
4 871 1325 =
5 = 1327 =
980 1583 =
1149 1407 =

o N O

= 1361 =

Purc. 34: V3amepeHHble 3HauYeHNA pa3pbIBHOWM Harpy3ku (B HbIOTOHaX)
MOCTOB 13 NPeccoBaHHoro BioHPP*

O6pa3oBa-
Hue Tpewm-

HbI B
6a3anbHOM
otaene

9 1538 1850
10 1734 1734
11 1540 1638
12 1338 =

13 1855 1868
14 1639 1639
15 1442 =

16 1385 1680

Puc. 35: M3mepeHHble 3HaueHMA pa3pbiBHOW Harpy3Kku (B HbIOTOHAX)
MOCTOB 13 $ppe3epoBaHHOro BioHPP*

Mocne npenBapuTenibHON 06PABOTKN CKNEEHHble MOCTbI
OblIV MOABEPTHYTbl UCKYCCTBEHHOMY CTapPEHMIO B COOT-
BETCTBUU C KNIMHUYECKMI NOKa3aTenAaMn HOLEeHWA B
TeueHune NATY N1eT (MexaHmyeckasa Harpyska 1,2 x 106 x

50 H 1 nepemeHHble TepMuueckre Harpyskm 2 x 3000 x 5 /
55 °C). Pa3pbiBHas Harpy3ka 6blna n3mepeHa npu nomoLu
MaLUVHbI AN1A UCMNbITAHWUA HA MPOYHOCTb MPY PaCTAXKEHNN
n oxkatmm (Zwick).

3a pa3pbIBHOe ycunme, Npuv KOTOPOM NPOUCXOAUT pas-
pYyLUeHNe KOHCTPYKLMIA, TPUHUMANCh 3HaUYeHNKs, No
LOCTUXKEHUM KOTOPbIX B 6a3anbHOM oThese NosiBIAInCh
TpewwnHbl (cMm. puc. 33-35). Mepen obpasoBaHMEM TPELUH
Ha MOCTax BO3HUKau aKycTMyeckre NpusHaky paspy-
LUIeHUs, KOTopble BO3MOXHO, YKa3blBaNv Ha BHyTpeHHee
HaTs>KeHue B cucteme. Mpu 3TOM NPOUCXoauN oTKas
KOHCTpYyKUMiA 63 BUANMbIX MOBPeXXaeHUin. Bcnencteune
n3rnbaHnsa MOCTOB NPV TaKUX 3HAYEHUAX Harpy3Ku npea-
NOJIOXKUTESIbHO MPOUCXOANSIO OTC/IOEHNE OBNNLIOBOYHBIX
noJsIMepoB.

Ycnnue, Heobxoanmoe ana 06pa3oBaHNsA TPELWNH B
6a3anibHOM oTaene ¢ppe3epoBaHHbIX MOCTOB, B CpeaHeEM
MpPeBbILLIAN0 aHaNOrMYHbIV NOKa3aTeslb MPeccoBaHHbIX
MOCTOB Ha 100 H. Mo>kHO npeanonoxuTb, 4to dppesepo-
BaHHble KOHCTPYKLMM OTIMYAIOTCA MEHbLLEN 31acTuny-
HOCTbIO (BO3MOKHO AasibHelLee NPUIoXeHne ycunmsa
OT 06pa3oBaHUA TPELYUH [0 pa3noma) U MEHbLIMM
BHYTPEHHVM HaTAKeHneM (OTCYTCTBME 3BYKa pa3fioma).

C TOUKM 3peHUsi MPOYHOCTU KOHCTPYKLMM MOCTOB MOJI-
HOCTbIO aHaTOMMYecKan KOHCTpyKumA u3 MN33K nopg uset
3y60B ABNAETCA BO3MOXHOI 6e3MeTanoBol anbTepHaTu-
BOW A1 NPOTEe3UPOBaHNA.

lMpumeyaHue pedakyuu: Co21acHo pe3ysibmamam 0aHHO-
20 UCC1e008aHUS, KapKacHbIl mamepuas BioHPP moxHO
ucnos1b308ams 0715 U320MOBJ1eHUS HeCbeMH020 MoCMma

C MAKC. NPOMEXYMKOM MeX0y MOYKamu KpensieHuUs Ha
HenpenapuposaHHbix onopHsix 3ybax 16 mm. Kpome mozo,
niowaos coedouHumernet 8 061acmu 60ko8bix 3y608 He
00J1KHA hpesbiuame 14 MM?. [J715 NosblWeHUS NPOYHO-
cmu cyensieHuUs Mexoy 0671UY0B0YHbIM KOMNO3UMOM U
KapKacHoIM Mamepuasiom U 3¢hheKmu8Ho20 No2sioueHus
XXesamersibHbIX ycunul Mmexody yeHmpaseHoU guccypol u
6a3asnbHbIM C10eM 00/1KeH NPOXoOUMb OJIUHHBIU y4acmok
ycusneHus.
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

8 [Mposepka ycunui otpbiBa mexxay abatmeHTom (TntaH, BioHPP) n konnaukom
(anokecupa umpkoHus, BioHPP) c yrnom pactBopa KoHyca 4°/8°

ANA NPOBepPKN PasNYHbIX LemMeHToB*®

MprBaT-HOLEHT UM, UHX. (CneumnanbHoe
BbiCLIee yyebHoe 3aBefeHre) a-p MapTuH
PoseHTpuTT (Martin Rosentritt)
YHuBepcuTeTCKas KnnHuKa PereHcbypra
MonVKVHMKa CTOMaTONOrM4YeCcKoro npoTe-
31pOBaHUA

46 Vgl. Kolbeck C, Rosentritt M. Versuch zur Uberpriifung der Abzugs-
krafte zwischen Abutment (Titan, Bio HPP®) und Kappchen (ZrO2,
Bio HPP®) mit 4°/8° Konuswinkeln zur Verifizierung verschiedener
Zemente. Regensburg: Universitétsklinikum Regensburg, Poliklinik fur
Zahndrztliche Prothetik; 2013.

4 Tam xe, 3.

) Tam xe, 4.

49 Quick Reference Card fiir die Zahnarztpraxis. Leitfaden zur Orientie-
rung bei der Anwendung von BioHPP. bredent GmbH & Co. KG,
Senden; 2017.

B pamKax faHHOro nccnefoBaHMA NyTeM NUCMbITaHUA Ha
pa3pbIB Oblfa NpPoaHanM3npoBaHa NPOYHOCTb CLEMIEHNS
Pa3INYHbIX KPENEXHbIX MaTePMaNoB (LLeMeHTbI, aaresu-
Bbl, KOMMO3UTbI) B 3aBUCUMOCTM OT Yr/1a pacTBopa KOHyca
(4°, 8°) 1 ABYX pa3NYHbIX MaTePManoB abaTMeHTOB (Tu-
TaH, BioHPP). B kauecTBe maTepuana ona n3rotoBieHus
KOPOHOK 1CMOMIb30BaNNCh ANOKCUA LpKoHuA 1 BioHPP.
Ha ocHOBaHUM NOyYeHHbIX 3HAYEHUIN MPOYHOCTU MOXHO
6b1n10 caenaTb BbIBOA O TOM, MOAXOAUT X TOT UK UHOW
KpenexHbI maTepuan 4fia BPeMeHHOro Uiv MOCTOAHHO-
ro npumeHeHus. Kpome Toro, bbinia NpoBefeHa OLeHKa
npeaBapuTeNnbHON 06paboTKM abaTMEHTOB 11 KOPOHOK
Pa3NNYHbIMK aAre3nUOHHbBIMU COCTaBaMMU.

TuTaHOBble abaTMeHTbI OblIN M3FrOTOBJIEHBI B KauecTBe
OCHOBbI A1 UCMbITAaHMI Ha OTPbIB MO 06pasLy GUpMbl
Straumann. ®opma cooTBETCTBOBaNa roTOBOMY abaTmeH-
Ty C YIIIOM pacTBOpa KoHyca 4° unu 8°. bblnv n3rotosneHbl
06pa3ubl, a Ha abaTMeHTax NP NOMOLLY Pa3NINYHBIX Lie-
MeHTOB 6bInu 3aduKcMpoBaHbl 8 Konnaukos. B npouecce
LleMeHTMPOBaHMA Ha KOJINaYKy [eCcTBOBaNo NoCcToAHHOe
ycunve oxatus B 15 H. LlemeHTrpoBaHHble 06pa3upl
6bI11 Ha 24 4 NomMeLLeHbl B UHKY6aLMOHHbBIN WKad, rae
OHU HaXOAMNMCb MOA BNAXKHOW TKaHbIO NpU Temnepartype
37 °C. NMocne 310ro 6bi710 NPOM3BEEHO BbITAXKEHNE 06-
pa3LoB B OCEBOM HarMpaBieHWM CO CKOPOCTbIO T MM/MUH.
MpepBapuTenbHaa obpaboTka Bcex 06pa3LOoB OCyLLeCT-
BANach B 3y6oTeXHMYecKor nabopatoprmn npy NOMOLLM
nmMetoLLerocs obopyaoBaHusA. TuTaHoBble abaTMEHTDI 1
Konnauku 13 BioHPP 6b1n1 noaBeprHy bl NeCKOCTPYNHON
obpaboTke c ncnonb3osaHnem Al,O, (110 Mkm). B Kaxpgoi
rpynne 66111 n3yyeHbl 8 06pa3LOB C YrioM pacTBopa
KOHyca 4° n 8°.

MpoBeaeHo MCMbITaHUE CieayoLX LEMEHTOB:

1) Okcng urHKa 6e3 aBreHona (Temp-Bond, Kerr) 6e3
npeaBapuTeNnbHON 06paboTKK

2) Okcunp umnHKa 6e3 aBreHona (Temp-Bond, Kerr) ¢ aktu-
Bauwen visio.link (nonumepwusauma B TeueHne 90 )

3) LlemeHT Ha 6a3e A-cunukoHa (TempoSIL 2, Colténe) 6e3
npeaBapuTeNbHON NOArOTOBKY

4) LlemeHT Ha 6a3e A-cunrkoHa (TempoSIL 2, Colténe) ¢
akTuBauwmen visio.link (nonnmepusayus B TeyeHue 90 ¢)

Mpun ncnonb3oBaHMM BPEMEHHbIX KPeNeXKHbIX MaTepua-
NOB BO BCex BapuaHTax ¢ TempoSIL 2 (Colténe) gocTura-
nacb 6onee BblcOKas cuna cuennenus (p < 0,007), Hexenwn
npwu ncnonb3zoaHum Temp-Bond (Kerr) (puc. 36). 3Hauu-
TeNlbHas pasHuLa mexxgy yrnamu (p = 0,025) 4° n 8° 6bina
3adMKCMpoOBaHa TONbKO Npu Ncnosb3oBaHuy TempoSIL

2 cvisio.link.
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Puc. 37: TpoyHOCTb Ha OTPbIB KOPOHOK 13 BioHPP/anokcraa umpkoHus
Ha abaTmeHTax 13 BioHPP (yron pactBopa koHyca 4°/8°) nocne
MOCTOSIHHOIO LIEMEHTUPOBaHUA.*®

Mpn npumeHeHnn Temp-Bond (Kerr) octatouHoe copep-
»KaHve LileMeHTa Ha UMMaHTaTe B CPaBHMMbIX rpymnmnax
BCerga 6b1710 BbiLle, 32 OAHVM MCKtoYeHnem (TempoSIL 2:
8°). Mpu npumeHeHnn Temp-Bond c visio.link cogep<aHne
OCTATKOB LieMeHTa Bcerga 6bio Bbllle, a NPy NpUMeHe-
Hun TempoSIL 2 (COLTENE) — Huke no cpaBHEHMIO C
ncnosb3oBaHnem 6e3 6oHaepa.

AHanornyHbIM o6pa3om Ha abatmeHTbl 13 BioHPP ogu-
HaKoBOW GOpMbl MPY MOMOLLY NOCTOAHHOIO LieMeHTa
(unHK-PpochaTHbIN LemeHT Harvard, Harvard; cteknovnoHo-
MepHbI LemeHT Ketac Cem, 3M).6b1nn HakneeHbl Konau-
K1 13 guokcnga umpkoHusa v BioHPP.

Mpw LeMeHTMPOBaHNN AUNOKCUA LUPKOHNA BEMOHCTPU-
poBas 3HaunTeNIbHO 6osiee BbICOKME 3HaUeHMs OTpbIBa (P
< 0,024) no cpaBHeHUIO C APYTMMI MaTepranamm Konnau-
KOB, cyllecTBeHHasd (P = 1000) pa3HuLa Mexay Konnau-
kamu 13 BioHPP n gnokcnga umpkoHma oTcyTcTBOBana
TONbKO MNP NCNoJib30BaHMM LeMmeHTa Harvard c yrnom
pacTBopa KoHyca 8° (puc. 37).

MNocne npoBefeHNA UCMbITaHNA Ha OTPbIB OCTaTOYHOE
cofilepXKaHue LeMeHTa Ha MMMnaHTaTe HaXoAWIoCh B An-
anasoHe ot 10 % (Ketac Cem/gnokcng unpkoHusa/4°+8°)
no 55 % (Ketac Cem/BioHPP/4°+8° n Harvard/BioHPP/4°).
Mpu ncnonb3osaHmm Konnaykos 13 BioHPP octatouHoe
cofiepkaHue LiemMeHTa B Liesiom 6bIo Bbllle, HeXenv npu
NMPVYIMEHEHNY KOIMAYKOB 13 ANOKCMAA LMPKOHUA. Pa3Hu-
Libl MeXJyY BapuaHTamu C yriiom pactsopa 4° v 8° BbiiBne-
HO He 6bino.

MpumeyaHue pedakyuu: [jns pemeHHOU hukcayuu
BioHPP Ha mumaHo8bix abammeHmax xopowo nooxooum
uemeHm TempoSIL 2. lpu ucnons3zosaruu TempoSIL 2
npedgapumesbHas 06pabomka nocpedcmeom visio.link He
mpebyemcs. B ciiyuae nocmosHHoU ¢pukcayuu npu Nomo-
wu yemeHmos 6osiee 8bICOKUE 3HAYEHUS ompbI8a bbiau
00Cmu2Hymbl NpU UCNO/1b308AHUU KOINAYKO8 U3 OUOKCUOA
YUPKOHUA Ha mumaxossix abammenmax. [lpu pabome ¢
yesloM pacmeopa KoHyca 8° pasHuya omcymcmeosana.
Mpu ucnonv3osaruu KetacCem makxe 6biau docmuzHymsl
npuemsieMble NOKA3amenu NPOYHOCMU cyensieHus.
Pe3yniemamel 0aHHO20 UCC/1e008aHUSA OblU OOpMIIeHbI

8 8UOe NAMAMKU € 0onosIHUMesibHoU uHgopmayueli 05
cmomamos0208.*

oredentd
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

9 JlabopaTopHoe nccnefoBaHie MOCTOB U3 YeTbipex KOMMOHEHTOB Ha 3y6ax
yenoBekKa (TCML n ncnbiTaHne Ha pa3pbiB) C y4eTOM pasnnyHon mopdonornm
Kapkaca un 06nmuoskn®

Mpod. a-p Kapona Konb6ek (Carola Kolbeck),

npuBaT-40LEHT AUTMJT. UHX.

(cneumanbHoe BbiCLLee yqe6H0e 3aBefieHue)

I-p MapTuH Po3enTputT (Martin Rosentritt)
YHUBepcuTeTCKasA KnnHnKa PereHcbypra
MonnKnMHYKa CTOMaToNIOrMYeCcKoro
npoTesnpoBaHua

Puc. 38: McnbiTaTenbHan Kamepa Ans CO34aHusA )eBaTeslbHON

Harpysku.’"

Puc. 39: MocT ¢ 0TKONOTOW 06AML0BKOI NOCSIE NCMbITAaHNUA NOZ
Harpyskon.*?

F [H] packpbitne | F [H] makc.
TpewuHbl B 6a-
3a/IbHOM oTAene

1 300 1092
2 600 2000
3 800 2150
4 1000 1480
5 600 1950
6 700 1830
7 400 2660
8 1100 1600

Xapakrep paspylieHuns

O6pa3oBaHue TpewmHbl, 6e3
OTKasnblBaHWA, 6e3 ppaKTypbl
Kapkaca

O6wjan ppakTypa 06NNLOBKN/
KapKaca/onopHoro 3y6a

DpakTypa 061LOBKIM
DpakTypa 061L0BKM
DpakTypa Kapkaca
DpakTypa 0611L0BKM
DpakTypa Kapkaca

DpakTypa 0611LoBKM

Puc. 40: Cepusa ucnbitaHUii C ONTYUMU3UPOBAHHON OBGNINLIOBKOWA.
N3meHeHme cunbl [H] B npouecce nogaun Kputuyeckon
Harpy3Ku 1 xapakTep paspyLeHus.>?

Llenbto nccnepoBaHma ABNANOCH U3yUYeHUe XapaKTepu-
CTUK N3rOTOBMIEHHbIX 13 BioHPP MOCTOB 13 ueTbipex Kom-
NMOHEHTOB C NMONMMEpPHO 06MLOBKO. KapKkacbl MOCTOB
6blIV N3roToBNEHbI U3 rpaHyn bredent ¢ npymeHeHnem
TexHonoruv for2press u umenu pasnunyHyto popmy, o6nu-
LIOBKY 1 BbICOTY OMOPHOrO 3y6a No BepTUKasu.

[ns npoBefeHnA UccnefoBaHUs GblfIo COCTaB/IEHO
HECKOMbKO MapTuii MOCTOB 13 YeTbIPeX KOMMOHEHTOB,
KOTopble Oblv YCTaHOBJIEHDBI HA NOABUXKHbIE LIOKONM
OnA MmoaennpoBaHmAa GU3NONOrMYeCcKo NOABUMKHOCTM
3y6a. [Mpu 3ToM 6bISI0 BbINOIHEHO NpenapupoBaHme
OMOPHOTO LOKOJIA C CO3AaHNEM LMPKYIAPHOro ycTyna C
3aKpyrfieHHbIM BHYTPEHHUM YrIoM. BbicoTa KynbTu Ans
¢durKcaumm coctaBnana ot 3 o 6 mm. Mocne agreauBHoOro
LleMeHTMpoBaHMA MocToB npw nomolum Variolink 11/Syntac
Classic (Ivoclar Vivadent) kapkacbl 6bis1 0611L0BaHbI C
ncnonb3oBaHuem crea.lign® (bredent). Mocne 3Toro 6bina
CMofenmpoBaHa eBaTesibHaa Harpyska Ha 0bpasubl 1
npoBefeHbl X UCMbITAHWA Ha Pa3pblIB.

I'Ile KINNHN4YeCKOM NprMeHeH BO3HNKHOBEHWE TPELWWNH
B 6a3asibHOM oTaeNnie CHNTAETCA KPUTUYECKUM NoBpeXxae-
H/eM, NOCKOJIbKY TpeLHbl Ha NOBEPXHOCTUN KOMMO3UTa
CI'IOCO6CTBy}OT OTNOXEHUIO 3y6HOI’O HaJieTa, NOBbILEHWNIO
CNoco6HOCTH MaTepuana K rmgposindy n BoO3pacTtaHUo
PUCKa pa3BUTUA NAapoOOOHTUTA N Kapueca.

MocToBble KOHCTPYKUnn C OI'ITVIMI/I3I/Ip03aHHOVI ob6nu-
LLOBKOM npoaeMOHCTPMpOBann 4OCTaTOYHYO MPOYHOCTb
nocne MmogenmnpoBaHnA KeBaTenbHOM Harpyskm v npo-
BeAEHMNA NCMbITaHWI Ha Pa3pbiB. OI'ITI/IMVI3VIpOBaHHaFI
O6J'IVILlOBKa He OOJ1XKHa 6blna BbICTYyNaTb Had KapKacom,
MMETb OCTPbI€ KPaA N OCTPOKOHEYHbIE TOYKN pa3aeneHna
B 06nacTax coenHEHUA.

lMpumeyuarue pedakyuu: lpu u320Mo8IEHUU HECBEMHbIX
mocmos u3 BioHPP c o6nuyogkoli crea.lign ocoboe 8HUMa-
Hue Heob6xo0UMO yoesiume MOPOI02UYECKUM Xapakmepu-
CMUKAam KOHCMpyKuuu. To/16KO UCK/TIOHYUE 8€POAMHOCMb
06pa3osaHus mpewuH 8 6a3anbHOM omaoesie, MOXHO
docmuyb 3HaYeHUl NPOYHOCMU HaA paspeie om 600 00

1000 HbloMOHO8. Ha 0CHOBAHUU NOJly4YeHHbIX pe3ysibma-
moe u xapakmepa nogedeHUs npu paspyuleHuU MOXHO
cocmasume peKoMeHOAyuuU KkacamesbHo 06pabomku.



10 JlabopaTopHoe nccnepgoBaHue "In Vitro" (c nat. B cTekne) ctaHaapTU3NpPOBaH-

HbIX MOCTOB U3 TpeX KOMMOHEHTOB>*

MprBaT-AOLIEHT UM UHX.

(cneumanbHoe Bbicllee yuebHoe 3aBeeHve)
I-p MapTuH Po3enTputT (Martin Rosentritt)
YHUBepcuTeTCKasA KnnHMKa PereHcbypra
MonnKNMHYKa CTOMaToNIOrMYeCcKoro
npoTe3npoBaHna
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Puc. 41: Pa3pbiBHOE ycuve pasfnyHbIX UCTbITYEMbIX MapTUi.>

PaspbiBHoe ycunuel[H]

CraHpapt- | MuHu- |  Mak-

HoOe OTKJIO- |  MyMm w-
HeHune MyMm

CoepVHUTENbHBIV 3N1IEMEHT C 8 920,3 196,3 602,0 1245,0

pamkoii n3 HIPC x 12 mm?

CoepViHUTENbHBIV 3/IEMEHT C 4 1289,0 2499 951,0 1538,0

pamkoii n3 HIPC x 16 mm?

CoeAVIHUTENbHbBIN IEMEHT 13 4 1558,3 224,5 1259,0 1802,0

BioHPP x 12 mm?

CoepViHUTENbHbBIV 3/IEMEHT 13 4 2004,5 405,7 1642,0 2586,0

BioHPP x 16 mm?

Puc. 42: TMpepcraBneHne nokasartesein paspbiBHOMO yCUnuA B Buae
TabnMUbl C yKa3aHWeM CPeHEro 3Ha4YeHs, CTaHAAPTHOrO
OTKNOHEHWS, MUHUMASIbHOTO 11 MaKCUMasbHOTO 3HaueHns.>

59 Vgl. Kolbeck C, Rosentritt M. In-vitro-Untersuchung viergliedriger
Briicken auf Humanzahnen (TCML und Bruchtest): verschiedene
Gerlst-/Verblendmorphologien. Regensburg: Universitatsklinikum
Regensburg, Poliklinik fir Zahnarztliche Prothetik; 2015.

51 Tam xe, 3.

52 Tam xe, 6.

53) Tam xe, 6.

54 Vgl. Rosentritt M. In-vitro Untersuchung von dreigliedrigen
standardisierten Briicken. Regensburg: Universitatsklinikum
Regensburg, Poliklinik fir Zahnarztliche Prothetik; 2011.

55 Tam xe, 3.

56) Tam xe, 3.

Mpv noMoLLM CMYNATOPa XKEBATENIbHOWN Harpy3Ku nNpo-
BepeHa JONroBpeMeHHas NPOYHOCTb M NPOYHOCTb Ha
pa3pbIB CTaHAAPTM3MPOBAHHbBIX MOCTOB MOCSIE BO3AeN-
CTBUSA TEPMOLMKIIMYECKON U MEXaHNYECKOW Harpy3Ku.
B 3TOM 6bINM PaccMOTPEHbl COEANHUTESTbHbBIE SNIEMEHTDI
pasfIMYHOro NOMNepPeyHoro ceueHus.

MpeHTnyHble Kynbt MonAapos 13 MMIMA 6binv nonapHo
3apUKCMpPOBaHbI B MONMMEpPE C COXPaHEeHEeM NOABUX-
HOCTU, COOTBETCTBYIOLLIE PACMONOXKEHNIO B MAPOLOHTE.
[na mofenpoBaHWA yyacTKa afieHTUM Mexay Monsapamm
KyNbTI 3y60B 6bln pacnonoxeHbl Ha paccToaHK 10 MMm.
Ha ocHoBaHUM runcoso mogenu komnaHus bredent
M3roToBMWa U3 KaXKJoro matepuvana afid npov3BoacTsa
MOCTOB CTaHAAPTM3UPOBAHHbIE MOCTbI. [Ina ¢ukcaumm
MOCTOB B NONUKIIMHWKE MO [JOrOBOPEHHOCTMN UCMOMNb30-
Banca Komno3uTtHbin emeHT Variolink Il (Ivoclar Vivadent).
MocTbl 6bInn NOABEPrHYThI XeBaTeNIbHOM Harpyske
nocpenctsom cumynatopa (1 200 000 x 50 H; 2 x 3000 x 5°
/55 °C; H20, 2 MuH. Ha uunKn). B KauecTBe aHTaroHMcTa nc-
nosib3oBasca cteatntoBbiv WwWap (d = 10 mm). B npouecce
MOZEeNMpPOBaHMA XeBaTeSIbHON Harpy3Ku ocyLecTBAANCA
KOHTPOJIb MOCTOB 151 BbIABIEHWA BO3MOXHbIX MOBPEX-
[eHWIN Mocsie COOTBETCTBYIOLLErO KONMMYECTBa XKeBaTelb-
HbIX LIKJIOB 1 ONpefeneHna OTHOCUTENIbHOrO Neproaa
CTONKOCTM.

Bce ncnbiTyemble MOCTbI BblepXanu MofenmpoBaHme
XeBaTeslbHOW Harpysku 6e3 BUANMbIX NOBPEXKAEHUI.
OpHako nocne cmynAumMmM B 061aCT KOHTaKTa MOCTOB
NPUCYTCTBOBAIN 3HaUnTeNbHbIE Ciefbl U3Hoca. B Lenom
3HavYeHUA NpeaenbHON NPOYHOCTU UCMbITYEMbIX MO-
CTOB Ha Pa3pblB 3HAUNTENbHO NPEBbILLIASN NOPOroBoe
3HayeHue B 500 H, KoTopoe, Kak npaBuo, TpebyeTcs
ANA NpoTe3npoBaHna 60KoBbIX 3y60B. Mpn cpaBHEHUN
Kepammnyeckune npoTtesbl JEMOHCTPUPYIOT aHanornyHble
UNnn MeHblUKe NokasaTtenu. B 3Ton csA3mn cnefyeT yunTbl-
BaTb, YTO MaKCMMaJbHbI U3rMb MOCTOB MO JOCTUMXEHNN
npeaenbHOM MPOYHOCTM Ha Pa3pbliB MOXKET MPUBECTU K
BO3HUKHOBEHWIO KNUHNYECKUX OrPaHNYEHNIA.

Mpumeyuarue pedakyuu: bnazooapsa ssicokol npoyHocmu
BioHPP Ha pa3peie nociie MoOeuposaHus xesamesibHol
Haepy3Kku (cmapeHus) BioHPP moxHo ucnons3osame ons
U320mosJieHUsA HeCeeMHbIX Npome308. [TonepeyHoe ce-
yeHue coedUHUMesIbHbIX 3/1emeHmos 12 u 16 Mm? no3eo-
Jiaem co30a8ame U3AUjHbIE KapKAcCbl C B03MOXHOCMbHO
nocnedyroweli 0671U40BKU. IcmemuyHOCMb 8 061acmu
Mex3y6H020 npocmpaHcmea He Hapywaemca. [lpoyHocme
BioHPP Ha pa3peis npesbiwidem aHan02u4HbIl Nokasamersib
MpaduyuoHHbIX Kepamuydeckux mamepuasios Ha 1000 Heto-
MOoHO8.
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11 Paspywalowme Harpy3Kkun 1 xapaktep paspyLueHUi pasnnyHbiX GpUKCUMPOBaHHbIX

npoTe3oB u3 M33K c o6nanuyoBkKoin>”

[-p TexH. Hayk CmoH Taydanb
MioHxeHCKunI yHuBepcuTeT nm. Jliogsura u
MakcumunuaHna

M breCAM.BioHPP (PEEK), N=120, LOT: 400177

Llenbto faHHOro nccnefgoBaHuUaA ABNANacL onpegeneHne
CTeneHu paspyLiaoLlein Harpy3km npoTte3os u3 BioHPP® ¢
pa3nMuyHoN 0bNNLIOBKOW NOCE NCKYCCTBEHHOIO CTape-
HUA.

Ona storo 120 ognHakoBbIx MO GOPMe KapKacoB 13 Tpex
KOMMoHeHTOB 13 BioHPP®-3aroToBok 6b1n1 06paboTaHbl
bpe3oit, 3aTemM NoABEPrHY Tl NECKOCTPYNHO 06paboTke
yactmyamu Al,Os. Kapkacbl MOCTa paccymTaHbl Ha 3ame-
LieHre YyacTun 3y6HOro psaa oT Kiblka 1o BTOPOro npe-
MOJIAPa, BKAOYaA nepsbi npemonsap. [locne KoHANLUMO-
HMPOBaHMA Npanmepom visio.link® n onakepom combo.
lign® nccnegosatenu pasgenunm obpasubl 06IMLOBOK Ha
yeTbipe rpynmnbi:

A) Undposas obnmuoska c breCAM.HIPC,

B) Knaccuueckasa ob6nuuoBKa C
Komno3sunTtom crea.lign®,

C) Knaccuyeckasa ob6nnLoBKa C
KOMMNO31TOM nacTou crea.lign®,

D) MpuknenBaHne HEMPAMbIX 06MLIOBOYHbIX GeceToK
novo.lign®.

0O6nuuoBKa Lindposasn obnuoBka Knaccuyeckasn obnvoBKa O6nuuoBoYHble paceTkn novo.lign (N=30, LOT: Z3304499, 23843532,
breCAM.HIPC (N=30), LOT: . . 73849293, 73303681
406700 crea.lign (N=30), crea.lign nacta (N=30),
LOT: 130513 LOT: 134524, 141207
CrapeHune He BbIfABEHO 1000 He BbIAABNEHO 1000 He 1000 He 1000
TEPMOLIUKIIOB TEPMOLIKIIOB BbIAB- TEPMOLIVK/IOB BbIfIB-  TEPMOLIMKIIOB
neHo neHo
Konuuectso 15 15 15 15 15 15 15 15

Puc. 43 [iuzanH nccnefoBaHysA pasnnyHbIX METOAOB O6NLIOBKU.>®)

5 Vgl. Taufall S, Eichberger M, Schmidlin PR, Stawarczyk B. Fracture
load and failure types of different veneered polyetheretherketone
fixed dental prostheses. Clinical Oral Investigations 2016;20(9):
2493-2500.

%8) Tam e, Tabnmua 1

9 Tam e, Tabnuua 2

%0 Tam xe, puc. 5

1 Vgl. Eichberger M, Wimmer T, Stawarczyk B. Sind die Eigenschaften
von BioHPP®-Restaurationen immer gleich oder hat die Verarbei-
tungstechnik einen Einfluss? Untersuchung anhand der Stabilitdt von
Briicken. Die Quintessenz der Zahntechnik 2014; 40:596.

%2 \/gl. Stawarczyk B, Thrun H, Eichberger M, Roos M, Edelhoff D,
Schweiger J, Schmidlin PR. Effect of different surface pretreatments
and adhesives on the load-bearing capacity of veneered 3-unit PEEK
FDPs. Journal of Prosthetic Dentistry 2015;114(5):666-673.

Mocne 3Toro NoNOBKHY 06Pa30B 13 KaXX4oW rpynmbl
061MLOBOK NMOABEPIIIV ICKYCCTBEHHOMY CTapeHMo METO-
oM TepmoumknmposaHua (10 000 umknos, 5-55°C, no

20 ceKkyHA, cM. puc. 43).

[na nocnegytoLero NCNbITaHNA Ha Pa3pyLUaoLLyo
Harpy3ky Bce 06pasupbl (BK/touas Te, KOTopble He 6binn
MOABEPrHYTbl MCKYCCTBEHHOMY CTapeHMio) Obln 3a-
bUKCMPOBaHbI Ha LIEMEHT Ha KOHANLMOHNPOBAHHbIX
abatmeHTax CoCrMo. AGaTMeHTbl OCHOBHOI MoZenu npu
3TOM 3aMeHSAIOT K/blK 1 BTOPOW npemonsp. B 3aBeplueHmne
06pa3Libl MPOMEXYTOUYHbIX YacTel B TeYeHne 15 MUHYT
nopaaBanucb Harpyske, pasHon 100 H. MNocne ncnbitaHuA
Ha pa3pyLuatoLLyto Harpy3Ky 06pasLbl B TeueHue 48 yacos
BbIAEPXKMBaNMChb B ANCTUINPOBAHHON BOAE Npu Temne-
patype 37°C.

Pe3ynbTaTbl UCMbITAaHUA Ha Pa3pyLUAloOLLYI0 Harpy3Ky noka-
3au, YTo O6NULIOBKN, N3rOTOB/EHHbIE LIGPOBBIM METO-
[IOM, NPOAEMOHCTPUPOBAK CyLIeCTBEHHO 6ofee BbiCO-
Kune 3HaUeHVA YCTONUMBOCTU K Pa3pyLUaloLLelt HarpysKe,
uem 06pa3sLibl TPeX APYrmx BUAOB 06ULIOBOK, HECMOTPSA



fapac | recAMBIoHP (PEE) n-120,LOT: 400177

06nnLoBKa Linpposas obnvmLoBka Knaccuueckas o6nmuoBKa O6n1LOBOYHbIE paceTKn
breCAM.HIPC (n=30), LOT: . . novo.lign (n=30), LOT:
406700 crea.lign (n=30), LOT: 130513 crea.lign nacta (n=30), 73304499, 73843532
LOT: 134524, 141207 73849293, 73303681
CrapeHune He BbiABNeHo 1000 He BblAABNEHO 1000 He 1000 He 1000
TEePMOLMKIOB TEePMOLNKIOB BblfiB-  TEPMOLMK/IOB BblAAB-  TEPMOLKIIOB
NeHo neHo
CpepHe 3HauyeHue [H] 1882 2021 1138 1008 1226 1229 1213 1149
CpepHee oTknoHeHue [H] 152 184 278 372 280 239 380 274
95% poBeputenbHbiii nHTepBan [H] 1797-1967 1919-2124 984-1293 802-1215 1070- 1096-1362 1002- 997-1301
1382 1425

Puic. 44 Mo pesynbTatam UCMbITAHWA Ha PaspyLLAIoLLYI0 HAarpy3Ky camy BbICOKYIO YCTOMUMBOCTb MOKasany Ludposble 061LOBKU.

Ha NPoBefEHHOE NCKYCCTBEHHOE CTapeHre 00pa3LoB
(cm. puc. 44, 45). Tpynnbl 06NMLOBOK, N3rOTOBJIEHHbIE He
LU1PPOBLIM METOOM, B MPOLIECCE UCMbITAHNA NMOKa3anu
3HayeHMA YCTOMUYMBOCTY K paspyLUaloLLen Harpyske B
aHaNoOrMYHOM fianasoHe.

AHann3 paspyLeHnin BbiABWN ABa TUMWYHbIX BUAA Pa3py-
weHwi: NMepsble Tpy rpynnbl (ULdPOBbIE 1 Knaccuyeckme
060/10UKIM) NPOAEMOHCTPUPOBASIV CXOAHbIN XapaKTep
pa3pyLeHnit, @ TakxKe TPeLMHbI Ha MPOMEXYTOUYHOWN
yacTu, ucxopgALme OT 30H coeanHeHuA. B ueTsepTom
rpynne He yaanocb BU3yanbHO ONpeaennTb Xxapaktep
pa3pyweHnin. OgHaKo KprBas Harpy3Ku nokasana paspy-
LeHne 06pa3sLIoB, KOTOPOE COMPOBOXAANOCh OTYETIN-
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Puc. 45 Pe3synbTaTbl UCMbITaHUA Ha Pa3pyLUAIOLLYIO HAarpy3Ky B BAe
65104HON Ararpammbl.>®

BbIM XapaKTEPHbIM 3BYKOM. B ¢BA3M ¢ 3TM nccnefoBate-
N NPEANONOXKWIY, YTO B JAHHOM CJlyYae MOXET METb
MeCTO afire3MIOHHOe paspyLUeHne MeXXAy KapKacom 13
BioHPP® 1 0611L0BOYHbIMY paceTKamu.

B Lieniom, Bce MCMbITaHHbIe KapKacbl MOKa3asm foCcTaTou-
HYI0 YCTOMUYMBOCTD K paspyLueHuto. [pn 3ToM Makcnumarsnb-
HaA OKKJII03MOHHasA Harpyska Ha 60KoByto rpynny 3y6oB
cocTaBusia 909 H.6Y

CyuwecTBeHHO 6osiee BbICOKME 3HAYEHUA YCTONUYMBOCTM

K pa3pyLUeHuio 06NLIOBOK, U3rOTOBJIEHHBIX LN(POBbLIM
METOAOM, UCCNIeA0BaATENMN OOBACHUIN MEHBLUMM KONYe-
CTBOM MAHVNYNAUWIA NPY N3roTOBMIEHN BPYUHYt0. Kpome
TOr0, UICKYCCTBEHHOE CTapeHMe He 0Ka3ano CyLieCTBeH-
HOFO BNIMAHWA Ha CMOCOHBHOCTb 06PA3L0B BblAEPXKUBaTb
Harpysky.

CnabbiM MecToMm NepBbIX TPeX Fpynn 06/1MLOBOK Obls1a 06-
NacTb COeAVHEHNA MPOMEXYTOUYHOM YacTu C ONMOPHbIMY
KOPOHKaMy, T. K. UMEHHO B 3TOM MecTe OKa3asnacb camas
HM3KasA NPOYHOCTb KapKaca.

O6/MLOBKY YeTBePTON FPynbl, Ka3anock, umenu 60sb-
LY YCTOMUYMBOCTb, MO3TOMY CJIOM aAre3nBHOro Kres
paspyLwuica npexne, Yem obnLOBKa MOrJIa C/IOMaTbCA.
B paHHOM onbITHOM MOAenun cnegyeT yuYnTbiBaTb, UTO
CoCrMo B KauecTBe MaTepurana ans abaTMeHTa nmeeT
3HAUNTENbHO GONbLINI KOIGPULMEHT YNPYrocTu, Yem
TBEpPAble TKaHM 3y6ba.

lMpumeyaHue pedakmopa: no pesysbmamam npeodbidyuje2o
ucc1e008aHus, NPoBEOBHHO20 yHUBepcumMemom um. J1oo-
8uea u Makcumunuana, ucciedosamesnu CHa4yaaa NPUWAU
K 861800y, YMO KAPKACbI, U320mossieHHble u3 193K, He
cniedyem 06/1uy08618aMb 06bIYHLIMU Memodamu.*?

Mo3xe yHUBEpCcUMem npoges onucsisdemoe 8 0aHHOM 00-
KyMeHme uccied008aHue ¢ UCNo/b308aHUEM KOMNOHEHMO8
cucmenmbl visio.lign®, komopoe 00Kazasno, YMo KapKacel u3
BioHPP® ([193K ¢ kepamuy4eckum HanosiHUMesnem) MoXHo
obnuyossisame. Komnarus bredent c cucmemodi visio.lign®
npednazaem 8 obuwjel CJIOKHOCMU Yemobipe 8udd 06/1Ul08-
KU 07151 pa3HbIX NOKA3aHud.
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12 HakonneHune 6aktepuin Ha BioHPP®?

Mpod. a-p V. Faic-Tepwrtopdep (J. Geis-Gerstorfer),

o-p N1. Wainpenep (L. Scheideler)

YHuBepcuTeT D6epxapaa u Kapna, TiobunHreH

LleHTp cTOMaTonorvm v YenioCTHO-NNLLEBO XUPYPrn, OTAENEHNE
«MefMUMHCKOE MaTePVANIOBEEHE 1 TEXHOJIOTS»

Agresus Streptococcus Gordonii (cBogHble gaHHbIE)
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Puc. 46: WcxopHas konoHusauwmsa S. gordonii. CBoAHble faHHbIe MO

pe3synbratam AByX UcnbiTaHuid. Mepriog agre3mu: 2 y.
(CpefHue 3HaYeHUA Co CTaHAAPTHLIMU OTKIOHEHMAMM; N = 6;
3Be3/1a = 3HauuTenbHoe otnnuune ot BioHPP, CAD/CAM;

p =0,05).5%

BioHPP, CAD/CAM
10 x

BioHPP, npeccoBaHHbin  BioHPP, npeccoBaHHbIN
10 x 32x

top.lign pro 10 x
[\

Sy

novo.lign® 10 x novo.lign® 32 x

MpoeKT HanpaBneH Ha uccnefoBaHne GpopmMmpoBaHnA
3y6HOro HaneTa Ha maTtepuane BioHPP Ha 6a3e 33K no
CpaBHEHWIO C APYTMMM KapKaCHbIMY 11 06NNLIOBOYHbBIMY
MaTepuanamu.

[nAa 3Toro Ha ucnbiTyemble 06pasLbl 6bIN HAHECEHDI
6aKTepuanbHble KynbTypbl POTOBOW NOSIOCTH, NOC/e
Yero OCyLeCTBAANOCh BU3yanbHOE fIOKYMEHTMPOBaHME
1 KONMYeCTBEHHas OLleHKa HakomnneHus 6akTepui. Ana
npoBefeHNA nccnefoBaHnsa 06pasLbl Obinvi MOMeLLeHbl B
WHKy6aTop C pa3nnMyHbIMU MUKPOOPraHn3mMamim B yCno-
BMAX MOCTOAHHOIO YepeAoBaHUA COCTOAHUN ABUXKEHUA
1 nokos. Takum obpa3zom 6binn cmogennpoBaHbl YCIoBUA
B Yrny6eHNAX pOTOBOI NONOCTY (HaNnpuUmMep, Mex3y6-
HOe NPOCTPaHCTBO). B Xofe ncnbitaHMA NCnonb3oBanucb
Streptococcus gordonii, TMNM4Hble 6GakTepun, 3acens-
loLLie POTOBYIO MOMIOCTb Ha PaHHEW CTafuK, a TakxKe
CBeXwue N30MATbI CMELIAaHHbIX KyNbTYpP POTOBOW NMOMOCTU.
B kauecTBe MaTepranoB ana cpaBHEHWA UCMONb30Ba-
NNCb pa3fnyHble CTOMATONOMMYECKKe NoNMMepbl Ha 6a3e
NMMMA (top.lign, novo.lign, crea.lign) n gnokcng umpko-
HUA. [InoKCA LMPKOHUA Gbl UCMbITAH B ABYX Pa3NNYHbIX
COCTOAHUAX (OKpaLLeHHbIN ZrO, 1 ZrO,, 06paboTaHHbIN B
cucteme CAD/CAM).

Llenb cocToana B BocnpousseAeHNn COCTOAHUI MOBEPX-
HOCTW, MPUBAMKEHHBIX K peanbHOMY COCTOsHUIO obpa-
6OTK/ CTOMATONOMMYECK/X NPOTE308B B 3y60Bpaye6HOM
KabuHeTe. [Ina 3Toro KomnaHms bredent nponssena
06paboTKy 1 OUNCTKY MOBEPXHOCTY C MPUMEHEHEM
CTaHAAPTHbIX 3y6OTEXHNYECKMX METOLOB.

McnbitaHns, nposeAgeHHble C NCNOJIb30BaHMEM pa3finy-
HbIX TECTOBbIX KOMMMIEKTOB NN KpaCVITEJ'IEI‘/II [ana Kkonn-
YeCTBEHHOW OLEHKM 6aKTepVIaJ'IbeIX KOMOHMI Ha OCHO-
BaHUN KOHBEPCUA cy6CTpaTa (MeTa6OJ'IVI‘-IECKOIZ aAKTUB-
HOCTW), OTHaCTN npoaemMoHCTpmpoBanun I'IepCHEKTVIBHbIVI
noaxon, 0o4HakKo B paMKax I/ICI'IOJ'Ib3yeMOVI ncnbiTaTesibHOM
CNCTEMDbI OHM OKa3aJInCb HeAOCTAaTOYHO YYyBCTBUTEJIbHbI-
MU 1 TPYAHO BOCMPOM3BOANMbBIMWN. I'IoaTomy nocne He-
CKONbKUX NpeaBapuUTeNbHbIX NCMbITaHNIA I'IOTpE6OBaJ'IOCb
NMOBTOPHOE BOCCO34aHNE NCXOOHbIX yCJ'IOBVIVI. Hanbonee
npurogHbiM K BOCnpon3seaeHMo MeTogom 06Hapy)KEHI/IF|
OKa3a/10Cb OKpalwnBaHe Npn noMoLWmn Kpuctannmnyde-
CKoro d)VIOJ'IETOBOI'O, HECMOTPA Ha BO3HUKLLNE B paMKax
AaHHOTO KOHKPETHOro NnpoekKTa I'IpO6J'IEMbI, CBA3aHHbIE C
COCTOAHMEM NOBEPXHOCTA O6pa3LlOB.

3 Vgl. Geis-Gerstorfer J, Scheideler L. Untersuchungen zur initialen
Bakterien-Anlagerung an BioHPP im Vergleich zu top.lign pro,
novo.lign, crea.lign und Zirkonoxid-Keramik. Tiibingen: Eberhard Karls
Universitat, Medizinische Werkstoffkunde & Technologie; 2015.

64 Tam xe, 6.

65 Tam xe, 7, 8.

66 Tam xe, 9.



crea.lign® 10 x

ZrO2, oKpaLLeHHbIN ZrO2, oKpaLUeHHbI
10 x 32x

= ==

ZrO2 MA 10 x ZrO2 MA 32 x

Puc. 47: YBennueHHoe n3obpaxeHne obpasLos
MCMbITYEMO NapTvm 418 onpeaeneHns
6akTepuanbHOro nokposa S. gordonii.®

Agaresus Streptococcus Gordonii
(meTabonunueckasa akTMBHOCTb, CCK-8))
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Puc. 48: UcxopHas konoHusauumsa S. gordonii. OueHka MeTabonmueckom
akTuBHOCTW. Mepuop agresuu: 2 u.
(CpepnHue 3HaUeHUA COo CTaHZAPTHLIMU OTKIIOHEHUAMM; N = 3).59

Ha noBepxHocTax npeccoBaHHoro BioHPP 1 novo.lign
Habohanocb 3HaUUTeNIbHO H6osee HU3KOoe CKOoMeHre

S. gordonii No cpaBHEHMIO C UCMOJb3YeMbIM B KauecTBe
KOHTpOJIbHOro o6pasLa BioHPP, 06paboTaHHbIM B cicTeme
CAD/CAM (puc. 46). B cpenHem camoe KpynHoe cKonjieHne
6b110 BbIABNEHO Ha CpaBHUTeNIbHOM MaTepuarne crea.lign.

B maHHOM C/lyyae KONMUYeCcTBO afre3npoBaHHbIX bakTepui,
YCTaHOBNEHHOEe MyTeM BBeeHNA KpacuTens, Moyt BABOe
MpeBbILIano aHanornyHbIN Nokasatenb BioHPP, o6paboTtaH-
Horo B cucteme CAD/CAM (184 %).

BakTepunu 6bin OKpaLLeHbl MOCPEACTBOM KPUCTASIIMUECKO-
ro ¢uonetoBoro. Ha puc. 47 nokasaHa BenmumHa 6uonnex-

K1, obpasoBaHHoOM S. gordonii Ha pPa3NNYHbIX MOBEPXHOCTAX.

[nA Kaxxpow NoBePXHOCTU BbIIN 3aJ0KYMEHTUPOBAHbI
nokasaTesnu TMNoBo nNnacTuHKK. Cresa nokasaH obLwuii
BUZ, CNPaBa NpriBefeH nofpobHbIi CHUMOK.

XopoLo BMAHO, YTO NpU NPOBeAeHNN NCMbITaHWI C S.
gordonii Ha NoBepXHOCTU NpeccoBaHHOro BioHPP Habnopa-
€TCA 3HaUUTENIbHO MeHblLLee CKOMeHne 6akTepuin, Hexenu
Ha NoBepPXHOCTU, 0bpaboTaHHoN B cucteme CAD/CAM.
Take BUAEH OTHOCUTENbHO KPYMHbIW, CNAOLWHON 6aKkTepu-
anbHbI NOKPOB Ha MOBEPXHOCTY crea.lign No cpaBHeHNIO C
npepAcTaBneHHOW 34ecb MOBEPXHOCTbIo novo.lign. baktepus
S. gordonii TakXe NPoAeMOHCTPMPOBana OTHOCUTENbHO Bbi-
pa)keHHYI0 CMOCOOHOCTb K aAre3nn Ha U3y4YeHHbIX NoBepX-
HOCTAX 06Pa3L0B 13 JMOKCMAA LMPKOHNA.

B pamkax flaHHOrO NcnblTaHWA pe3ynbTaTbl, MONyYeHHbIe
npuv npoeeaeHnn aHanmnsa nocpepctsom CCK-8, xopoluo
KoppenunpoBanu C NocieayoLwmnm okpallnBaHMeM Tex e
06pasLioB NPV MOMOLLM KpUCTanIMyeckoro GroneToBoro.
MpuBepeHHbIe Ha puc. 48 faHHble OTHOCUTENbHO KOHBEP-
cum cybcTpaTa OTparkaloT Te »Ke TeHAeHUMK, 4To 1 obLymne
pe3ynbTaTbl OKpalUMBaHUA 6aKTepui Npu NOMOLLM KpUcTa-
nnyeckoro GrnoneToBoro Ha puc. 46. CkonneHue S. gordonii
Ha NnoBepxHOCTN NpeccoBaHHoro BioHPP 1 novo.lign oka-
3a510Cb 3HaUMTENIbHO MEHbLUVM, HeXKeN Ha MOBEPXHOCTU
KOHTpOJIbHOro o6pasua BioHPP, o6paboTaHHOro B cucteme
CAD/CAM. B cpegHem camoe KpymnHoe CKOMeHne CHoBa
6bl10 BbIABNEHO Ha MOBEPXHOCTK crea.lign.

[pumeyuarue pedakyuu: Y3 nosydeHHbIX pe3ysibmamos MoX-
Ho cOeslamsb 861800, YMO OMKPbIMbIE KAPKACHbIE CMPYKMYpbl
u3 BioHPP 8 pomoeoli nosiocmu nodsepkeHbl 06pazo8aHu0
3ybHo20 Hanema u 6akmepuanbHuIx KOJIOHUU He 6onbue, Yem
KOHCMPYKUYUU U3 YUPKOHUA Uu 0671UL40BOYHbIX KOMNO3U-
mos. [Ipu 3mom 0643amesibHbIM YC108UeM A8/19emcA NOJIU-
po8ka nosepxHocmu 00 3epKasibHO20 6s1ecka. [pu usyyeHuu
wepoxos8amelx nosepxHocmel Mo2ym 6blme NOJTyYeHbl
Opyaue pe3ysibmamei.
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

13 BnAnsAHune pasnnyHbiX METOA0B 06PabOTKM NOBEPXHOCTU Ha KPaeBoW yrona cma-
UMBAHMA 1 LLEPOXOBATOCTb NOBEPXHOCTN®”

[O-p Kanguga P. C. Wrypy

MexgucumnarHapHoe oTaeneHne XUpypryeckoi
CTOMATONOMN N UMMAHTONOMN, OTAENEHNE
YenoCTHO-NNLEBO 1 MNACTUUECKON XUPYprum
KenbHCKUin yHuBepcmuteT

Llenbto aToro nccnegosaHms 6bino onpeneneHne BNnAHNA
Pa3nnyHbIX METOOOB O6pa6OTKVI Ha NOBEPXHOCTN CTOMa-
TONOrM4yeCcknx pectaBpauMoOHHbIX MaTepPnaioB.

[ns 3TOro nccnenoBaTeNiv 3MEPUIIY LIEPOXOBATOCTb
noBepxHocTN 1 rnapodobHocTb MI3K (BioHPP®), 13 Tpex
nonumepos (breformance, crea.lign®, novo.lign®), a Takxe
avokcnga unpkoHus (brezirkon) (cm. puc. 49). B kauectse
KOHTPOJIbHOTro 06pasLia NCnosib3oBanacb MOBEPXHOCTb
U3 UMPKOHA, KOTopas He Oblfia NofgBeprHyTa HUKaKow
06paboTke (ZrO KOHTPOSIb).

CoKpalue- WELE JIEY Lot # HanmeHoBa- HanonHutennb Aonsa Ha-
Hue Homep naptum | Hue nonHuTens

30

M33K-IOF BioHPP 379805 BioHPP HeopraHuueckan kepamuka 1 okcuabl  <30%
MeTannos
NMMMA-noF  TIMMA, MMA, 3TAMA 374873 breformance - -
OMA-nano  6uc-TMA, YAMA, anvdaTtuyeckune gumetakpunatbl 123765 crea.lign HeopraHuyeckas kepamuika ~50%
MMMA-OMA BbicokomonekynapHbiii [TMMA 1 gumetakpunat 3.1/120609 novo.lign HeopraHuyeckan kepamuika <10%
ZrO OKcna UTTPUSA, YaCTUUHO CTAaBUNN3MPOBAHHBIN, M30CTaTYeckoe 378421 brezirkon ANIOMUHWI 0,2-0,5%
npeccoBaHue ZrO2

Puc. 49 Vicnbityemble matepuiasnb.5®

B obLei cnoxxHOCTU 6b1IM UcnbITaHbl 160 06pa3LoB, Npu
3TOM Kaxkas rpyrnmna MaTepuanos Obisia OTNoNMpoBaHa
YeTblpbMsA Crocobamu:

lpynna 1: HaxxpauHas 6ymara; npamMonuHenHoe wnmndo-
BaHVe B OHOM HarnpaB/eHN MOBEPXHOCTM Kapbraom
KpemMHus, 3epHncToctb 1000

lpynna 2: TounsibHbI KaMeHb; paBHOMepHOe WnndoBa-
Hue 6enoli WnndoBasbHON rofIoBKoM ApKaH3ac; NpsMo-
NUHelHble WnndoBasbHble ABUXKEHUS B OAHOM Hamnpas-
NeHNN NPAMbIM HAKOHEYHUKOM

lpynna 3: O6paboTka metopom Air-Flow; nonuposka no-
BEPXHOCTV MOPOLUKOM rMAPOKapOoHaT HaTpus (65 MKM)

lpynna 4: OVHULIHAA NONMPOBKA; NOJIMPOBKA NMOBEPXHO-
CTV anmasHom nacton bredent Zi-polish (1 mkm) n nonu-
POM C XJIOMKOBbIM BOPCOM.

LLlepoxoBaToCTb MOBEPXHOCTY 06PA3LIOB UCCieaoBaTenu
onpeaenany C MOMOLLbIO TA3ePHOrO CKaHMpPYoLWero mu-
Kpockona. [Tpu aTom oHn nccnegosanu nnowagb 320x320
MKM. MNpu onpepeneHum rugpodobHOCTY OHU U3MEPAN
[1Ba KpaeBblX yrna Ha Karnso BoAbl (CfieBa 1 cnpasa).

Pe3ynbTaThl M3MepeHUsi MOKa3asu, YTo UYTO BO BCEX rpyr-
nax MaTepranoB HabMIOAANOCh 3HAUUTENIbHOE YBeNINYe-
HUe LEePOXOBATOCTM MOBEPXHOCTY MOC/IE BCEX METOLOB
06paboTky (cM. puc. 50-53). Tonbko y ZrO wepoxoBaTocTb
NMOBEPXHOCTU HblNla HAMHOTO MeHblue, Mocne 06paboT-
KU1 HaxkgauHom 6ymaron MMMA-OMA gocturnm camoro
HM3KOro 3HaueHuA wepoxoraTtocTy (0,008 mkm + 0,0025),
B TO BpeMsd Kak [TMMA-noF nocne o6paboTku MeTOA0M
Air-Flow gocturin camoro BbICOKOrO 3HaYeHUS LIEPOXO-
BaToCTM (2,917um + 0,4709). Mocne 06paboTKn MeTOIOM
Air-Flow nosepxHocTty TIMMA-noF n NMMMA-OMA ctanu
OUeHb LLIEPOXOBATbIMM.

7 Vgl. Sturz CRC, Faber FJ, Scheer M, Rothamel D, Neugebauer J. Effects
of various chair-side surface treatment methods on dental restorative
materials with respect to contact angles and surface roughness.
Dental Materials Journal 2015; 34(6): 796-813.

%) Tam xe, 798

9 Tam xe, 802, 803.

79 Tam xe, 803



HaxxpauHas 6ymara

TounnbHbIN KAMEHb
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Puc. 50-53 BrioyHas grarpamma nokasblBaeT yBennyeHmne LWepoxoBaToCTh MOBEPXHOCTM Mocse BCeX MeTogoB 06paboTKy, 3a uckniovernem Zr0.%

Matepuan O6paboTKa NoBepXHOCTel Ra CpepHas SD + Rz CpepHasa SD + Sa CpepHan SD +
BeNMYnHa BeNNYMHa BeNNYMHa

M33K-IOF HaxpauHas 6ymara 0,277 0,0664 1,589 0,2957 0,547 0,1023
TounnbHbIN KameHb 0,364 0,0657 1,959 0,1854 1,114 0,1356
O6pabotka metogom Air-Flow 0,952 0,1359 5613 0,2558 1,505 0,1705
OVHMLWHAA NONMPOBKa 0,073 0,0128 0,501 0,0448 0,148 0,0384
NMMMA-noF HaxpauHan 6ymara 0,703 0,2867 4,003 1,3486 4,743 1,0355
TounnbHbIN KaMeHb 2,567 0,4929 13,050 0,9857 5,103 0,7687
O6pabotka metogom Air-Flow 2,917 0,4709 13,930 1,1547 6,197 0,9268
OUHWLWHAA NoNMPoBKa 1,260 0,3529 6,733 0,7229 3,303 0,6909
OMA-nano HaxpauHasn 6ymara 0,236 0,0727 1,349 0,3917 0,357 0,0712
TounnbHbIV KAMEHb 0,218 0,0588 1,261 0,2709 0,907 0,2020
O6pabotka metopom Air-Flow 0,405 0,0742 2,249 0,1588 0,632 0,1852
OnHMLWHAA NONNPOBKa 0,399 0,0038 0,245 0,0243 0,108 0,0585
NMMMA-OMA HaxxpauHasa 6ymara 0,008 0,0025 0,800 0,0280 0,020 0,0070
TounnbHbIN KameHb 0,633 0,0739 3,543 0,3182 1,378 0,3055
O6paboTka metogom Air-Flow 0,567 0,0725 3,200 0,1053 1,076 0,1495
DOUHMLWHAA NoNMpoBKa 0,050 0,0064 0,328 0,0255 0,075 0,0117
Zr0 HaxpauHas 6ymara 0,091 0,0449 0,519 0,1299 0,097 0,0243
TounnbHbIN KameHb 0,073 0,0127 0,419 0,0426 0,106 0,0157
O6pabotka metogom Air-Flow 0,076 0,0148 0,464 0,0954 0,095 0,0088
DUHULWHAA NONMPOBKa 0,103 0,0036 0,108 0,0427 0,023 0,0079
ZrO KOHTpOJb 0,058 0,0173 0,352 0,1238 0,073 0,0179

Puc. 54 PesynbTaThl U3MEpeHMs WEPOXOBATOCTUN MOBEPXHOCTI.”?
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HakpgauHas 6ymara
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Puc. 55-58 BnoyHas ariarpamMma nokasblBaeT 3HaUYeHVIs KPaeBoro yria cMaumBaHma B rpadpuyeckom srge.””

32

AHanu3 n3MepeHns KpaeBoro yria CMaunBaHUsA BbIABUN
KOHTaKTHble yrnbl mexay 51,6° 1 114° (cm. puc. 55-58). 06-
paboTtka ZrO metogom Air-Flow nprBena K HauMeHbLIMM
3HauyeHuAM Kpaesoro yrna (51,6° £ 1,16), camble BbICOKUe
3HaueHnA 6binn 3adukcmposaHbl y MMMA-noF nocne
06paboTky metogom Air-Flow (114,4 + 6,46).

D Tam e, 808.
72 Tam xe, 808, 809.




Matepuan O6paboTka CpegHas SD +
noBepxHocTen BeNnYMHA

M33K-IOF HaxpauHas 6ymara 70,8 5,85
TounnbHbIN KAaMEHb 70,2 3,35
O6paboTka METOAOM 114,0 6,46
Air-Flow
OuWHUILHAA NONMPOBKa 794 3,57
NMMMA-noF HaxpauHas bymara 90,7 4,29
TounnbHbIN KaMeHb 90,0 4,90
O6paboTka MeToaom 98,6 3,91
Air-Flow
OunHMUIWHAA NONNPOBKa 91,5 3,46
AMA-nano HaxpauHas 6ymara 76,9 4,01
TounnbHbIN KaMeHb 65,0 2,16
O6paboTka MeTogom 77,9 4,10
Air-Flow
OUHWLLIHAA NONIMPOBKa 69,1 413
NMMMA-OMA HaxpauHas 6ymara 73,8 2,65
TounnbHbI KAMeHb 73,9 247
O6paboTka MeToaom 86,3 4,96
Air-Flow
OuHMIWIHAA NONMPOBKa 71,9 1,55
Zro HaxpauHas 6ymara 55,0 2,70
TounnbHbIN KaMeHb 54,2 2,45
O6paboTka meTogom 51,6 1,61
Air-Flow
DOuHWWHAA NoNMpoBKa 75,0 2,63
ZrO KOHTpOnb 94,2 1,18

Puc. 59 PesynbTaTbl i3MepeHUs KPaeBoro yrna cMaduvBaHus.’?

B uenom, HanbonblUKe KpaeBble Yribl BO BCEX rpynnax
MaTepranoB Gbifiv OTMeueHbl Nocsie 06pPaboTKN MeTo-
nom Air-Flow, 3a ucknioueruvem ZrO. Koppenauusa mexay
3HaYEHNAMN LLEPOXOBATOCTN MOBEPXHOCTU 1 KPaeBbIM
YINTIOM MOXET ObITb OfHO3HAYHO BbIABJIEHA TONIbKO MOC/e
06paboTky meTtogom Air-Flow, npu Bcex gpyrmx Mmetogax
HUKAKOW B3aMMOCBA3N BbIABNEHO He Obifo.

B Lenom, nonupoBsKa nprBena K 3Ha4YnTesIbHOMy yBe-
nuyeHunto Kpaesbix yrnos y M33K-IOF, TMMA-noF un ZrO.
YMeHbLUeHne KpaeBOoro yrna cMayvmBaHnA nocne nonu-
POBKM Habntoganocb Tonbko y IMA-nano n NMMMA-IMA.

Mpumeuarue pedakmopa: Obpabomka memoodom Air-Flow,
a makxe nosiuposka nacmodu 0718 puHUWHOU 06pabomku
npusenu uy BioHPP® (l133K-I0F) k nossneHuto wepoxosd-
mocmel Ha No8epPXHOCMU, YmMo cnocobcmayem omJioxe-
Huto 6akmepuasibHO20 Hasemd Had 3y6ax, a makxe usmeHe-
Huto ysema. Ymobel uzbexame 3mozo 3¢hpekma,

BioHPP® cniedyem obs1uyo8bi8ame komno3umom crea.lign®
(DMA-nano) unu o61uy0804HbIMU hacemkamu novo.lign®,
pubopesl, makue kak, Hanpumep, Flow ucnone3osame He
csiedyem.
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14 UccnepgoBaHume KpaeBoli MOTePU KOCTHOW TKaHU B 0611aCcTyi MMMNJIaHTaTa Npu
HemeA leHHOW Harpy3ke. CpaBHeHMe HeCbeMHOTO Lie/ibHOro 6lorefibHOro nNpoTe-
3a C MeTaNINYecKoln CTPYKTYPOI CO CTPYKTYpOI n3 nonnsdunpsdnpketoHa’

Mpod. a-p. a-p. MapTa Kabo MNactop
(Marta Cabo Pastor)

Mpod. a-p. a-p. Mapus Cenna Ann
OepHaHpec (Maria Celia Haya Fernandez
Departamento de Odontologia
Universidad CEU Cardenal Herrera,
Banencusn

&= cru

Universidad
Cardenal Herrera

Pnc. 60: YcTponcTso anAa cTaHAapTU3NPOBaHHOMO N3MepPeHUA YPOBHA
KOCTHOW TKaHn.¥

Prc. 61: MocTbl C OMOpoOii Ha UMMAHTaTbI, CieBa — C METaNNINYECKM
KapKacom, cnpaBa — C Kapkacom 13 93K ¢ kepammnyecknm
ycuneHviem.””

Mpw npoBeaeHUN AaHHOTO GU3NONOTNYECKOro ncce-
[OBaHWA 35 nayuneHTam 6biiv yCTaHOBEHDbI B cymme 213
VUMMIAHTATOB C BpeMeHHbIMU mocTamu 13 NMIMMA. Tpu aTom
npumeHsanacb KoHuenumsa SKY fast & fixed. Yepes 15-16
HeZenb 6bl10 BbINOIHEHO OKOHYATENIbHOE NPOTE3MpPOBaHMe
C UCMOJIb30BaHVEM NGO KEeCTKOro MeTaNMOKOMMO3UTHOTO
MocTa (cM. puc. 61 cneBa), TM60 G13NoNorMyecKoro MocTa
13 33K ¢ KOMNO3MTOM 1 KepamMmnUyeCKM yCuneHmem (cm.
puc. 61 cnpasa).

Llenbto nccnenoaHuna ABNANOCH onpefeneHrie notepu
KOCTHOI Maccbl. [1na 3Toro B 06/1acTu MNaHTaTa Obin
TPWKAbI 3MEPEH YPOBEHb KOCTHON TKaH (cm. puc. 50):
Cpasy nocsne UMNIaHTaLum, Mpu yCTaHOBKE OKOHYATENIbHOTO
npoTesa yepes 3-4 mecAua 1 B XOA4e NOBTOPHOro obcneao-
BaHVA Yepes rof. MIamepeHre ocyLiecTBAANOCh B COOTBET-
CTBUW CO CTaHAAPTM3NPOBAHHON NpoLeaypon.

73 Cabo Pastor MB. Estudio de la pérdida 6sea marginal periimplantaria
en carga inmediata. Comparacién de la prétesis fija de arco completo
con estructura metélica o con poliéter éter cetona [Dissertation].
Valencia: Universidad CEU Cardenal Herrera; 2017.

) Tam xe, 84.

75 Tam e, 85.

7 Tam e, 125.
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Puc. 62: MNoTepa KOCTHOWM TKaHW NPY NCMOMb30BaHUN NpoTe30B 13 33K
MeHblLe, YeM NP UCMOJb30BaHUM METaNINYECKKX NPOTE30B.”%)

JleueHne C NCnonb3oBaHNEM MMIJIAHTATOB obecneynBaeT
BbICOKYIO d)yHKLl,VIOHaJ'IbHOCTb M 3CTETUYHOCTb. OCHOBHbI-
MW YCNOBUAMU ANA AOCTUXKEHNA OONTOBPEMEHHOIO ycne-
Xa ABJIAKTCA AOCTAaTOYHAA TONLWNHa CTabUNIbHOrO KOCTHO-
ro BewecTBa 1 COOTBETCTBYOLEE COCTOAHNE AeCHbI.

CornacHo pesynbTaTtam UcCnefoBaHNA, MPY MPUMEHEHNN
npoTe30B 13 33K Ha peHTreHOBCKUX CHUMKax Habntoga-
€TCA 3HaUUTeNIbHO MeHblLUadA NoTepsa KOCTHOM TKaHW. Ha
puc. 52 nokKasaHa pa3sHuLa B aTpodunmn KOCTHON TKaHWU Npu
NCNONb30BaHWM NPOTe30B 13 MeTanna u M23K.

MpumeyaHue pedakyuu: B kavecmee ucnsimyemozo 133K
ucnone3osarica BioHPP, [133K ¢ kepamuyeckum ycusneHuem.
Mockoneky snacmuyHocme BioHPP 61u3ka k caolicmeam
KOCMHOU mMKaHu, OaHHbIU Mamepuas obecneyusaem
JHAI02UYHOE ecmecmeeHHOU KOCmu 80CNpuaMuUE ycusus.
losmomy BioHPP noznowaem »xesamesbHele ycuaus u
npoyue Hazpy3sKu U He nepeddem ux NPAMO Ha UMNJIAH-
mam.

oredentd
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

15 KnuHuyeckoe 1 3KCnepuMeHTanbHoOe UccieqoBaHne ru6prugHoro abatmeHTa
13 M33K 1 TUTaHa C KepaMNUYeCcKNM yCUIeHNEeM B YCIIOBUAX HEMeaJ 1IeHHON
Harpy3Ku npy NCnonb3oBaHUN KEPaMUYeCKO KOPOHKIN’”

Xoce dpyappo Mare Canuec fe Banb

(José Eduardo Maté Sanchez de Val)

Xoce Jlyn Kanbso-Tupapo

(José Luis Calvo-Guirado)

Catedra Internacional de

Investigacién en Odontologia,

Biomaterials & Implants Research Group (MBIRG)
Universidad Catodlica San Antonio de Murcia

Puc. 63: Beepxy cnesa: Hagpes C NOMOLLbIO LIUPKYIAPHOro cKanbnens.
BHM3y cneBa 1 cnpaBa: CHUMOK pacrnosnoxeHna abatmeHTa
BioHPP kpynHbIm nnaHom.”®

=== [Inatpopma
eeeee 1-I1 KOHTAKT C
KOCTbIO

Puc. 64: BBepxy: 6e3n0cKyTHas TexHuKa: KT MCXOQHOMO COCTOSHNA 1
yBeIMyeHHoe NpefCcTaBeHrie U3MePEeHN MeXAy Nnatpopmoit
MIMMIaHTaTa U TOUYKOW NepBOro KOHTaKTa € KOCTblo. BHU3y:
CTaHJapTHaA TeXHVKa C yBeNMYEeHHbIM NpefCcTaBleHneM
n3mepeHnin.’

Jo cux nop BioHPP vicnonb3oBancsa B CTOMaToNOMN B NepByto
ouepeb ANA N3roToB/IeHNA abaTMEHTOB /18 UMMJIAHTaToB.
Llenblo faHHOTO UCCNefoBaHNA ABNANAC OLieHKa NPUMEHEHNs
TaKux abaTMEHTOB Ha MONIMEPHO OCHOBE B MOCTOSIHHbIX CTOMa-
TONOrMYeCcKUX npoTesax. [py 3ToM NPUMEHANICH Be Pa3finyHble
TEXHUKM NpoBefeHnsA onepaLum (CTaHgapTHas 1 6e3nockyTHas).

A6aTmeHTbI TPaANMUMOHHO N3roTaB/NBalOTCA N3 TAKUX MaTepUa-
JI0B, KaK TUTaH 1 NpoYvne metannmnyeckme cniasbl, aﬂbTepHaTVIBOVI
ABNAKTCA KepaMnKa Unn ANOKCnA LNPKOHUA. OpfHaKo HY OfVH 13
[AaHHbIX MaTepnanoB He NOAXOANT ANA HEMeANEHHOro NpoTe3n-
POBaHUA, KOrga KOPOHKa yCTaHaB/IMBAE€TCA Ha MMMNAHTAT Cpa3y
nocne eeefeHMA.

B pamkax fjlaHHOro 1ccnefoBaHma AecaTb MMnnaHTaToB blueSKY
(bredent medical, 3ergeH/Tepmanna) gnameTpom oT 3,5 Ao 4 Mm
1 panHow ot 10 Ao 12 MM 6binm cnyyaiiHbiM 06pa3om BBeAeHbI B
anbBeONAPHbIN rpedeHb B 06nacTn BepXHKX npemonapos. [Mocne
BHEAPEHUA MMNAaHTaTOB Ha HYX ObiNK yCTaHOBNEHbI AecATb abaT-
MeHTOB BioHPP SKY elegance. Peub ngeT o Tak Ha3blBaeMblX rii-
6praHbIX abaTMeHTax, B KOTOPbIX Teno abatmeHTa u3 BioHPP 6e3
3a30POB COEAMHEHO C TUTaHOBOW OCHOBOW. [laHHble abaTMeHTbI
NCMONb3YIOTCA AN1A HEMEeANIEHHOTO NPOTE3MPOBaHUA, MOCKOMbKY
coyeTaloT B cebe CBONCTBa BPEMEHHOTO 1 MOCTOAHHOIO abaTMeH-
Ta. Takum 06pa3om, abaTMeHT He TpebyeT nocneaytoLLeli 3aMeHbl.
Bce KOpPOHKY 6bInv U3roTOBAEHbI 13 MONEBOLLMATOBOW KepaMMKI
(IPS Empress CAD Cerec/InLab) nocpepactBom cuctembl Cerec u
3adVKCpPOBaHbI NPV NOMOLLY CaMOAAre3VBHOIO YHMBEPCabHO-
ro uemeHta Rely-X.

PeHTreHONoOrnyeckoe nccnefoBaHne

B peHb MMnnaHTaumu, a 3aTeM Yepes ofuH, TPU 1 NATb MecALEeB
6bInn caenaHbl CTaHAAPTU3NPOBAHHBIE PEHTTEHOBCKME CHUMKN
MocpeACTBOM CUCTEMbI Napanfenn3aumm. PeHTreHonornyeckuii
aHanw3 6bi1 BbINOMHEH Npy nomoLuy nporpammbl Image) (Wayne
Rasband, CLLA). Kpome Toro, 6b1i1 3adnKCMpoBaHbl pacCcTOAHMSA
Mexay nnatGopmMoli U TOUYKOI NEePBOro KOHTaKTa C KOCTbIO (CM.
puc. 64).

Ha pric. 64 noka3aHoO COCTOsHME [0 NIeYEHMs MO pe3yrbTaTam

KT (cneBa) u coctosHMe NOC/e MMMaHTaLMUKW MO pe3yrnbTaTam
PEHTreHONIOrMYecKoro nccefoBaHys (cnpasa). B obnactv Bokpyr
MMMaHTaTa He Haboganoch NOTepU KOCTHOM TKaHW, 1 BbICOTa
KOCTV 0CTaBanacb HemameHHol. Ha puric. 65 nprBefeHbl 3HaueHus
M3MePEHVs PAcCTOAHMA MEXAY nnatdopmMamm MMaHTaTa 1
TOUKOWI NMEePBOro KOHTaKTa C KOCTbHO.

N3mepeHue ctabunbHocTy umnnaHTata (1SQ)

Cpasy nocne BBefieHMA MMMaHTaTa Obi M3MepeH nokasaTtenb ero
CTabUNbHOCTM, MO3BONAIOLLWI ONPEAenuTb, BO3MOXHA IV nofava
HeMe[IeHHOW Harpy3Ku. YCTaHOBMIEHHOE MpefeNibHOoe 3HaueHve
ISQ cocTaBnsAno 65. 3HaueHua ISQ 6binn onpefeneHbl nocpes-
ctBom cuctembl Osstell Mentor (Osstell, [éTe6opr/LLBewun).



Tecna_fnawenr __________Jiwecu ___[3mecua _____[smecrues ____[3nauenwep |

Be3nockyTHas 1 0,02+0,01 (0,02)
TeXHUKa 2 0,01+0,05 (0,01)
3 0,21+0,13 (0,21)
4 0,43+0,33 (2,33)
5 0,39+0,05 (0,39)
BesnockyTHasA TexHuKa (cpef. 3Hauy.) 0,21+0,14 (0,21)
CraHpapTHas 6 0,31+0,13(0,31)
w2 LLLe 7 0,33+0,14(0,33)
8 0,64+0,63 (4,32)
9 0,39+0,33 (0,39)
10 0,85+0,49 (0,85)

CraHAapTHaA TeXHMKa (cpea. 3Hauy.) 0,50+0,41 (b) (3,64)

3HaueHue p 0,044

0,05+0,25 (0,05) 0,04+0,04 (0,04)

0,1740,11(0,17) 0,15+0,10 (0,15)

0,130,09 (0,13) 0,09+0,01 (0,09)

0,11£0,19 (0,11) 0,1320,03 (0,13)

1,1240,32(1,12) 0,09+0,11 (0,09)

0,3140,04 (a) (0,31) 0,100,03 (0,10) p=0,043

1,0220,39 (1,02) 1,2120,34 (1,21)

0,98+0,76 (0,98) 1,19+0,38 (1,19)

1,32+0,99 (1,32) 1,23+0,45 (1,23)

1,0520,33 (1,05) 1,0240,15 (1,02)

0,99:£0,65 (0,99) 1,2120,47 (1,21)

1,07+1,12 @) (b) (1,07)  1,17+0,87 (@) (b) (1,17)  (a) p=0,031
(b) p=0,011

0,022 0,017

Puc. 65: PeHTreHomornyecknin aHanmns obpasLos, pe3ynbTaTbl MPeACcTaBieHbl B BUAE CPEAHEro 3HaUeHNA + CTaHAAPTHOE OTKIIOHeHWe (MefnaHHoe

3HaueHve). Henapametpurueckuii Tect Gpugmana.t?

Be3nockyTHas 1 66,43+4,21 (66,43)

LEXHIKa 2 69,43+5,42 (69,43)
3 67,45+3,39 (67,45)
4 70,03+5,23 (70,03)
5 65,06+3,97 (65,06)
Be3nockyTHas TexHUKa 67,68+5,10 (67,68)
(cpeq. 3Hau.)

CraHpapTHasa 6 68,39+6,03 (68,68)

TEXHIKa 7 65,63+2,98 (65,63)
8 66,03+2,64 (66,03)
9 69,83£5,00 (69,83)
10 70,63+6,01 (70,63)
CraHpapTHasA TexHrKa 68,10+4,93 (68,10)
(cpep. 3Hau.)
3HayeHune p 0,063

Puc. 66: 3HaueHuna ISQ ana otaenbHbIX NaLMeHTOB NpefcTaBieHbl B
BUAE CPEAHEro 3HauYeHNA £ CTaHAAPTHOE OTKIIOHEHME
(MeanaHHoe 3HaueHme). 3HaunTeNbHble pas3nuumna npu p < 0,05.
CpaBHeHue mexgy rpynnamu.t”

77 Sanchez de Val JEM, Calvo-Guirado JL. Klinische und experimentelle
Studie eines neuen keramisch verstarkten PEEK-Titan-Hybridabut-
ments unter Sofortbelastung mit einer Keramikkrone. Verwendung
von Abutments auf Polymerbasis fir definitive Versorgungen.

BDIZ EDI konkret 2015;4:72-79.

78 Tam xe, 78.

79 Tam xe, 76.
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Ha puc. 66 nprBeaeHbl NokasaTenu CTabuabHOCTA UMMNaH-
TaToB (ISQ) B AeHb BBeaeHWA. Bce umnnaHTaTbl NpoOAeMOoH-
CTPVPOBaNV NoKasaTenu, NpeBblllalowye yCTaHOBAEHHOE
INA faHHOTO UCCIeAoBaHNA MUHMAlTbHOE 3HaUeHne

(1SQ 65).

Cnu3ncTo-pecHeBON TeCT N KNMHNYeCKasA KapTuHa

Yepes 1, 3 1 5 MecALeB nocne MMMnaaHTaumMm NoCpeacTBOM
crneumanbHON TEXHONOM MK 30HAUPOBaHWA Gbiv onpege-
NeHbl U 33J0KYMEHTNPOBaHbl MHAEKCbl KPOBOTOUMBOCTY, @
TaKKe CTeNneHb peLeccy MArkux TKaHel 1 NoTepu BbICOTbI B
obnactu BOKpyr nmnnaHTtata. Yepes 1, 3 n 5 mecAueB Takxe
6bINN U3MEpPEHbI MOKa3aTeny KPOBOTOUMBOCTMN NPY 30HAM-
poBaHuu (0 = oTcyTCTBYET, 1 = NPUCYTCTBYET).

Mny6uHa BBefieHMsA 6blla M3MepeHa NPV NOMOLLM CTaH-
[apTHOrO M1IaCTMAaCcCOBOro 30HAa, NPV 3STOM OAUH 1 TOT

e CrneumnanmcT n3Mepan Kaxabli UMNNaHTaT WecTb pas.
Pe3ynbTaThbl 661N NpefCcTaBneHbl B BUAE CPeAHEro 3HaUeH A
3 n3mepeHun.

Ha puic. 67 npuBefeHbl JeCHeBble NHAEKCH! U MHAEKCbI
KPOBOTOUMBOCTU [/1A BCEX MMMIaHTaToB. HM B OHOM 13
MMMNIaHTaTOB He ObINo BbiSB/IEHO NPY3HAKOB ycafKu. [oTe-
pY IMMIAHTATOB TaKXe OTCYTCTBOBANWU. 3HaUeHMs ryOnHbI
BBEAEHWs NprBefeHbl Ha puc. 68. Mo cpaBHeHWIO C rpynnon,
B KOTOPOW NpUYMeHsNacb 6e3n10CKyTHas TEXHWKA, B CTaH-
[apTHoOI rpynmne Habnofanacb 60nbluas rnybrHa BBeAeHUs;
3HAUNTENbHOW PA3HULbI MEXAY PAa3NNYHBIMY MOMEHTaMM
BPEMEHM BHY TPV COOTBETCTBYIOLLUX FPynn He 6bino. Ha
MOMEHT 06CnejoBaHA NAaTONOrMUECKOro KIMHNYECKOTo
BOCMNaneHvs He BbiABNeHo. Habnoganack nonHas agantauus
MAMKMX TKaHe B 0651acT! MMMNaHTaTa K KOPOHKE 1 Mpo-
¢dunio BbicTynaHus abatmeHTa BioHPP SKY elegance. Mpu
NpUMeHeHNUY 6e3N10CKYTHOWN TEXHUKN 3aXKBIEHME NMPONCXO-
Lo BbiCTpee, HeXenu Npu UCNob30BaHNN CTaHAAPTHON
TEXHUKM, OfHAKO NOJ KOHEL| pe3ynbTaTbl OblIN CXOLHbI.
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

) T T Y= S T T S

Be3nockytHaa 1 0,23+0,05 (0,23) 0,13+0,05 (0,13) 0,05+0,06 (0,05)
LOXHIRS 2 0,12:£0,06 (0,12) 0,10+0,06 (0,10) 0,06+0,07 (0,06)
3 0,15+0,07 (0,15) 0,11£0,05 (0,11) 0,02+0,06 (0,02)
4 0,24+0,06 (0,23) 0,13£0,07 (0,13) 0,02+0,03 (0,02)
5 0,23+0,1 (0,23) 08+0,03 (0,08) 0,05+0,01 (0,05)
BesnockyTHasA TexHuKa (cpep. 3Hauy.) 0,19+0,06 (0,19) 0,11+0,03 (a) (0,11) 0,04+0,03 (b) (0,04) (a) 0,023 (b) 0,039
CraHpapTHas 6 0,31+0,16 (0,31) 0,19+0,04 (0,19) 0,09+0,12 (0,09)
U2GLEE 7 0,330,21(0,33) 0,25+0,14 (0,25) 0,11%0,05 (0,11)
8 0,10+0,01 (0,10) 0,11+0,07 (0,11) 0,04+0,01 (0,04)
9 0,18+0,11 (0,18) 0,15+0,12 (0,15) 0,09+0,04 (0,09)
10 0,16+0,03 (0,16) 0,12+0,11 (0,12) 0,01+0,03 (0,01)
CraHpapTHanA TexHrKa (cpeg. 3Hauy.) 0,21+0,01 (a) (0,21) 0,16+0,05 (b) (0,17) 0,06+0,02 (0,06) (a) 0,014 (b) 0,033

Puc. 67: 3HaueHMs KPOBOTOUMBOCTYM NP 30HAMPOBaHMK (0 = oTcyTcTByeT, T = npucyTtcTayeT) yepes 1, 3 1 5 MecALeB B BUAE CTaHAAPTHOIO 3HAYEHNA
+ CTaHJAPTHOE OTKOHEHVE (MefnaHHoe 3HaueHye). (a) 3HaunTenbHas pasHmua npy p < 0,05 NPy CPaBHEHUN MEXAY NaLMeHTamm Mo
mecauam. (b) 3HaunTenbHan pasHuua Npu p < 0,05 NPy CPaBHEHNM MEXAY PA3NINUYHBIMU XPYPrMYecKMmM NpoToKonamm.?

Texnca_naweenr __________Jiwecu _____[3mecues ____[smecrues (@ 3navenuep

Be3nockyTHas 1 2,19+0,22 (2,19) 2,2140,20 (2,21) 2,26+0,19 (2,26)
EEXHUES 2 2,24+0,20 (2,24) 2,27+0,23 (2,27) 2,30+0,23 (2,30)
3 2,29+0,18 (2,29) 2,3140,21 (2,31) 2,34+0,20 (2,34)
4 2,33+0,28 (2,33) 2,37+0,26 (2,37) 2,40+0,25 (2,40)
5 2,19+0,22 (2,19) 2,2140,20 (2,21) 2,26+0,19 (2,26)
BesnockyTHas TexHuKa (cpef. 3Hauy.) 2,24+1,84 (2,24) 2,27+0,18 (2,21) 2,31+0,03 (2,31)
CranpapTHas 6 3,4140,74 (3,41) 4,19+1,03 (4,19) 4,21+0,12 (4,21)
EEXHUED 7 3,15+1,21 (3,15) 4,11+1,20 (4,11) 441,05 (4,44)
8 4,32+1,51 (4,32) 4,12+0,13 (4,13) 4,01+1,01 (4,01)
9 4,19+1,33 (4,19) 3,32+0,05 (3,32) 3,54+0,09 (3,54)
10 3,14+0,94 (3,14) 5,23+0,14 (5,23) 4,39+1,93 (4,39)
CraHpapTHasA TexHWKa (cpeg. 3Hau.) 3,64+1,02 (b) (3,64) 4,19+1,05 (a) (b) (4,20)  4,11£1,02 (b) (4,11) (@) p=0,029
(b) 3HaueHne p 0,041 0,013 0,033

Puc. 68: 3HaueHuA ry6uHbI BBeAeHUA B MM Yepes 1, 3 1 5 MecALeB Nocsie UMMaHTaLum, NpeacTaBneHHble B BUAE CPeJHEro 3HaYeHnA + CTaHAapT-
Hoe OTKJIOHeHWe (MeAnaHHoe 3HayeHue). (a) CpaBHeHVe MeXy Pa3INYHBIMA MOMEHTaMV BPEMeHU AnA OTAENbHbIX TexHUK. (b) CpaBHeHMe
mex gy npoTokonamm.s

AbatmeHT BioHPP SKY elegance npeBocxogHo B3anmo- Mpumeyarue pedakyuu: Ha ocHosaHuu npedsapumerib-
LeNCTBYeT C TKaHAMYM B 0611acTy MMMNNaHTaTa, Yto nog- HO20 K/TUHUYeCK020 UCC1e008aHUSA, 8 MOM, YmMo Kacaemca
TBEPXKJAET OTCYTCTBME OMYyXOJNien 1 ObICTPOoe 3axmBre- 06Bema 8bI60pKU, MOXHO 3dK/IOYUMb, 4YMOo abammeHmsl
Hue. Takasa 6BIOCOBMECTMMOCTb ABMAETCA CaMbIM 3HaUN- BioHPP SKY elegance agnaiomcsa udeasibHeiM peuieHuem
MbIM BbIBOJOM U3 JAHHOIO UCCNEA0BaHUA 1 N3yYeHNnA 0719 mex c/lyyaes, K020d UMNIaHMam noosepzaemcs
NUTEPATYPHbIX MCTOYHMKOB. HemeOs1eHHOU Hazpy3ke coO CMOPOHbI KOPOHKU Cpa3y nocsie

yCmMaHosKu. [JaHHsIU Mamepuasa omaudaemcs 8bICOKOU
MexaHU4YeckoU NPoYHOCMbIO HA U32Ub U 371aCMUYHOCMbIO
U no38osigem 00CMu2amb 8bICOKOICMEMUYHbIX pe3y/1bma-
moe.
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Puc. 69: CneBa BUAHO HapacTaH1e MATKON TKaHW Ha TUTaHOBbIN
abaTmeHT, cnpaBa — Ha abatmeHT 13 BioHPP. Cnpasa Habniofa-
€TCA 3HauNTeNbHO 6oJIee BbICOKMI YPOBEHb MATKOW TKaH B
NUHrBanbHou obnactn.®

PM = cnusucras obonouka B 0651acTi BOKPYr MMaHTaTa
IS = nneyo umnnaHTaTta

LC = KOCTHbIV rpebeHb B IMHIBanbHOM 0651acTu

BC = KOCTHbIi1 rpebeHb B LeYHOM oTaene

82 Tam xe, 77.

83 Tam xe

89 Sanchez de Val JEM, Pérez Albacete Martinez C, Gehrke S, Ramirez
Fernandez MP, Vicent VG, Gbmez Moreno G, Calvo Guirado JL.
Periimplant tissues behavior around non-titanium material:
Experimental study in dogs. European Association for Osseointegra-
tion Congress; 2016 Sept 29-Oct 1.

89 Sanchez de Val JEM, Perez Albacete Martinez C, Gehrke S, Ramirez
Fernandez MP, Vicent VG, Gomez Moreno G, Calvo Guirado JL.
Periimplant tissues behavior around non-titanium material:
Experimental study in dogs. Annals of Anatomy. 2016,;206:106

JaHHoe nccnenoBaHvie MPOBOAMIOCH Ha LIeCT Kobenax
nopofbl aMepuKaHCKNi GoKCxayHz B BO3pacTe npubnu-
3UTeNbHO OJHOrO rofja 1 Becom ot 14 fo 15 Kunorpamm.
Cobakam 6bInn ycTaHOBNEHbI 48 KOHUYECKUX MMIMAHTa-
ToB (blueSKY, bredent medical, 3eHpeH, lepmaHua) ana-
MeTpom 3,5 mm 1 anuHoi 10 mm. Cpasy nocne seefjeHnA
Ha UMNNaHTaTbl GbIIN YCTaHOBNEHbI abaTMEHTbI, Mocsie
yero oHw BGbiNY pasfeneHbl Ha fBe rpynnbl: KOHTponbHasA
rpynna BKtoyana B ceba 24 TMTaHOBbIX abaTMEHTa, B TO
BPEMs KaK TeCToBas rpyrnmna coctosna u3 24 abatmeH-
ToB 13 BioHPP (BioHPP SKY elegance, bredent, 3eHgeH,
lepmaHuA).

‘-Iepe3 yeTblpe Heaesnin nocie onepaynn BCce UMniaHTa-
Tbl AEMOHCTPUPOBAJTIN COOTBETCTBYIOLYIO NEPBUYHYIO
CTabUNbHOCTb. Mex(p,y rpynnamm He ObI/10 BbISIBNIEHO
CTaTn4eCKn 3Ha4YMMbIX pa3n|/|q|/||7|, BCE MMMJIAHTaTbl Gbin
OCTEOUHTErprpOBaHbI. Bo3Hukwwne nocne YCTaHOBKU
3a30pbl MeXAY MMIMJIaHTAaTOM U anbBeosion 6binv 3anon-
HEHbl KOCTHOW TKaHbHO 1 MOTOLWEHbI KOCTHBIM Fp66HEM.

B o6euix rpynnax GopmMupoBaHyie B KpaeBom 0651acTu
nedeKTa cConpoBOXKAaNOCh 3HAYNTENbHBIM YMEHbLIEHUEM
pa3mepa KOCTH, KaK B AeNIMKaTHOM LLieYHOM OTAeNe, TaK 1
B 6osiee NAIOTHON IMHIBasIbHOM 06nacTy.

Mpw NnpoBeaeHUN aHanm3a B IMHIrBanbHOM obnacTu n
LleYHOM OTAeNe TecToBas rpynna (abaTMeHT U3 ycunex-
Horo 193K) npoaeMOHCTprpOBana nyylive pesynbratbl
C TOUKM 3peHna CTabunmsaumnm MArkon TkaHu. PeHTreHo-
nornyeckoe nccnefoBaHne NOATBEPANUIIO pe3ynbTaThl
rMCTONIONMYECKOro aHanmn3a Ha ypoBHe KOCTHOW TKaHu. B
ob6eunx rpynnax (TutaH n M33K) notepa KOCTHOW TKaHW B
LleYHOM OTAenNe NpeBbiLana aHanorMyHbI NokKasaresb B
NUHrBanbHom obnactu.
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NOLBOPKA PE3Y/IbTATOB HAYUYHbIX MCCNTEQOBAHUW

PM-BC 2,74+0,41 3,11 £0,26* 0,032
2,74 3,11

PM-LC 2,91+0,03 3,71+0,18* 0,008
291 3,71

PM weu.- IS 2,35+0,87 295+0,53* 0,015
2,35 2,95

PM nunre.-IS 2,65+043 3,57+0,38* 0,003
2,65 3,57

1S-BC 2,04£0,11% 1,53 +0,21 0,011
2,04 1,53

IS-LC 1,93£0,14* 1,41+0,19 0,029
1,93 141

Puc. 70: JInneHble n3mepeHuns B MunnnumeTpax.so

3HaueHue I1SQ BBegeHue 8 Hepenb 3Haue-
Hue p

Cpeg. Megu-  Cpep. Mepu-

+Sd aH. +Sd aH.
A6GaTmeHT 13 74,46 + 4,55 74,46 69,53 +£0,47 69,53 0,16
BioHPP

AGaTMeHT 13 TuTaHa 74,19 + 4,29 74,19 70,80 £ 0,67 70,80 0,23

Puc. 71: 1SQ: Implant Stability Quotient (nokasaTenb ctabunbHocTn
MMNnaHTaTa). i3amepeHus B ieHb YCTaHOBKM U
Yyepes BOCeMb Hefenb. PesynbTaTbl B BUAE CPEAHETO 1
MeAVaHHOTO 3HauYeHus. 3HaumnTeNibHas pas3Huua, p < 0,05.57

gco9  tran Do |sweemer |

Cpep. 3HaueHne 61,29 £ 1,45 62,52 +£4,63
+Sd 0,32
MepguaH 61,29 62,52

Puc. 72: BIC: Bone Implant Contact (KoHTaKT Mexy KOCTbio 1 MMMIaH-
TaTom). OueHka 3HaueHni BIC no kputepuio Opuamana,
CpaBHeHVEe TUTAHOBbIX abaTMEHTOB C rMOPUAHBIMK abaTMeH-
Tamu 13 TtaHa u MN33K, yepes BoceMb Hefenb Nocne NMMNaH-
Tauuu. [laHHble OTo6paatoT cpefjHee 3HaueHne, CTaHAApTHOE
oTKNoHeHue (SD) n mearaHHOe 3HaueHue. 3HaunTenbHasn
pasHuua, p < 0,05. Pa3Huua He BbiABNeHa.®®)

Puc. 70: PM-BC: paccTosHme mex gy cnn3ncTon 06o-
NoyKol B 061aCTV MMaHTaTa U KOCTHbIM rpebHeM B
weyHom otaene, PM-LC: pacctoaHune mexgy cnm3ncTomn
060/104KOI B 06/1aCTV MMMAHTaTa Y KOCTHBIM rpebHemM

B NIHrBanbHon obnactu, PM weu.-IS: pacctosHmne mexay
CNU3NCTON 060I0UKON B 06/1aCTV MMMaHTaTa U nNieyom
nMnaaHTaTa B WweyHom otaene, PM nuHre.-IS: pacctoaHne
MeXAy CU3NCTO 060N0UKOM B 06M1acTy MMMaHTaTa 1
nieyoM MMnaaHTaTa B IMHrBanbHoM obnacty, IS-BC: pac-
CTOAHVE MeXY BEPXHVM KpaeMm rnieya nmniaHTaTta 1 Tou-
KOW NepBOro KOHTaKTa MMIJlaHTaTa C KOCTbIO B LLEYHOM
otaene, IS-LC: paccToaHne Mexay BEPXHM Kpaem nneva
MMMIAHTaTa U KOCTHbIM rpebHem B IMHIBasibHOM 06nacTu.
3HaueHuA NpeAcTaBfieHbl B BUAE CPEfHErO 3HAYEHNA

+ CTaHOAPTHOE OTK/IOHEHWE U MeAaHHOTO 3HaYeHNA.
HenapameTpuueckun tect Opuamana. (¥) 3HauntenobHan
pa3Huua, p < 0,05.

8 Sanchez, Periimplant tissues behavior, EAO Congress 2016.
8 Tam xe
8 Tam xe
8) Tam xe
% Tam xe



Puc. 73: PeHTreHoNornyeckmne CHUMKM MMMIaHTaToB ¢ abaTMEHTOM U3
M33K (cnesa) n TutaHa (cnpaga).®

H 3Have-
Hue p

KocTtu weyHoro Cpep.3HavyeHne 1,96+021* 1,43+0,11

otaena +Sd 0,013
MepnwnaH. 1,96 1,43
Koctu nunreanbHon Cpep. 3HaueHne 1,78+033* 1,28+043
obnactu +Sd 0,031
1,78 1,28

Puc. 74: PeHTreHonornyecknii aHanns paccToaHNA Mexay TOYKON
NnepBOro KOHTaKTa MMMaHTaTa C KOCTbIO 1 NIEYOM UMMIaHTa-
Ta. 3HauYeHVA NpeaCcTaBfeHbl B BUAE CPEAHErO 3HAUEHUS +
CTaHAAPTHOE OTKNOHEHVE N MeAaHHOIO 3HaueHns. Henapa-
mMeTpuyecknii Tect Opuamana. (¥) 3HaunTenbHas pasHuua,
p <0,05%

WNcnonb3oBaHure ycuneHHbIX abaTMEHTOB 13 TUTaHa ”
93K nmeeT MHOXeCTBO 3CTETUYECKNX NPENMYLLIECTB

Mo CpaBHEHWIO C TPAAULMOHHBIMU MaTepranamu. benbii
uBeT abaTMeHTOB obecneyrBaeT BO3MOXHOCTb GopMMpo-
BaHMWA TOHKNX MTMHIBaJibHbIX OMOTMNOB 6€3 orpaHNYeHuni,
XapaKTepHbIX ANA TPAANLMOHHbIX TUTAHOBbIX abaTMeH-
TOB. bnarogaps BblCOKOI 6MOCOBMECTMMOCTI MaTepu-

an noaxoauT AnA HemMeANeHHOro NPoTe31MpPoBaHKA No
NPUHLMNY «OAUH abaTMeHT, ofivH pa3». KonnyecTBeHHbIN
rmctomopdoMeTpUYECKNn aHann3 MArkom TKaHW BbIABUI
Hanunuyve pasnnuymnii B nosb3y abatmeHTos 13 M33K: npn
1CNoNb30BaHUK abatmeHToB 13 33K Habnopanca 6onee
BbICOKUI YpOBEHb 1 60oNbluadA TOMLWMHA MATKOW TKaHMU.
70 roBopuT 06 OTCYTCTBMM NOTEPU KOCTHOW TKaHW B
obnacTv MnnaHTaTa 1 6MOIOrMYEeCKOM YMIOTHEHNUN
abatmeHTa.

Mpumeyuarue pedakyuu: C yyemom oepaHuyeHuli ucciedo-
8AHUA HA XUBOMHbIX MOXHO 3aK/II04UMb, Ymo 61a200aps
8bICOKOU 6UOCOBMECMUMOCMU ycusieHHble abammeHmel
u3 133K u mumaxa asnaomca 3¢pgpekmusHoUl aremepHa-
mueol mpaduyuoHHbIM abammeHmam. [1osmomy OaHHbiIU
mMamepuasn moxem cnocobcmeosame COXPAHEHUIO 8bICO-
mbl KOCMU U cmabunbHOCMU MA2KOU MKAHU.
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