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Tooth preparation is one of the main methods in dental prosthetics. With this procedure, the doctor removes
the tissue affected by caries, which prevents the destruction of the abutment tooth. The tooth's surface is levelled,

allowing for further high-quality prosthetics.

When grinding hard tooth tissues with abrasives, the composition of the tooth determines the degree of heating
and the vibration of the instrument. It should be noted that high temperatures of up to 700-800°C are detected at

the preparation point.

The aim of our development is to reduce the negative factors associated with the use of full-bodied abrasive

instruments.

We have introduced a novel concept in the form of hollow, thin-walled abrasive tools of various shapes, aiming

to revolutionize the field of dental prosthetics.

Our proposed hollow, thin-walled abrasive tools are designed to significantly reduce the negative factors associ-
ated with the use of full-bodied abrasive instruments, thereby enhancing the quality of dental prosthetics.
We have conducted experimental studies to compare the technical characteristics of existing solid abrasive heads

and our proposed hollow abrasive heads.

Our experimental findings revealed a significant difference in weight between a solid and a hollow head. The
hollow head, weighing 70 times less than a corundum head and 278 times less than a diamond head, suggests that
hollow tools may not accumulate heat and cause significant vibration.

The results of measuring the walls of the diamond and hollow heads showed that the hollow head is 18 times
thinner than the diamond head. We can assume that the heat transfer to the surrounding space is improved by a

factor of 18.

Thin-walled hollow heads give the cutting tool a certain elasticity, which, under certain pressure, increases the
cutting area of the object while increasing the efficiency of work before prosthetics.

Based on the experimental data, we have confirmed the effectiveness of this development. When using the pro-
posed tool, the following are noted: reduction of factors that negatively influence pain sensitivity, increase in cutting
efficiency, and the possibility of single-use with subsequent recyclin.

Key words: preparation of hard tooth tissues, solid head, hollow head, cutting instrument, abrasive heads.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work “Individ-
ual approach to rehabilitation of patients with pathology
of the dentoalveolar system” (state registration number
0122U002533).

Introduction.

In most cases, orthopedic preparation of abutment
teeth is carried out in a dental clinic when dental pros-
theses are being manufactured. This procedure consists
of grinding the hard tissues of the tooth using abrasives,
the composition of which determines the degree of
tooth heating and vibration of the instrument [1].

It should be noted that high temperatures of up to
700-800°C are determined at the point of preparation
(preparation spot), which accumulates in a full-bodied
abrasive instrument [2, 3]. The main factors of vibration
are the physiological mobility of the natural tooth and
the imbalance (misalignment) of the instrument itself [4,
5, 6, 7]. These factors (temperature, vibration) cause a
painful reaction.

In addition to the direct impact of the cutting instru-
ment, emotional factors are also of great importance,
affecting the patient’s cardiovascular and nervous sys-
tems. Because of these negative aspects, people are
mostly afraid to go to the dentist.

Since ancient times, specialists have tried to reduce
the factors of negative impact during tooth preparation
by:

—the use of various anaesthetics;

— use of water cooling;

— using the tangential preparation technique;

— use of interrupted preparation;

— use of centring devices for abrasive rotary instru-
ments;

— use of working heads of different abrasiveness;

— use of reducing the speed of rotation of instru-
ments (handpiece spindle) [8];

— reducing the amplitude of pressure of the cutting
tool on the tooth [9].

When using anaesthetics, the researchers note that
the control of the thermal effect on the tooth pulp is lost.

Figure 1 - Full-body abrasive heads.
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Practicing dentists have noted that
the use of water cooling can lead to a
distortion in the control of tooth prepa-
ration, a finding that has direct implica-
tions for their daily work.

Reducing the rotational speed and
pressure amplitude leads to a longer
preparation process [9].

The lack of appropriate devices for
centring rotating abrasive instruments
is a significant barrier, highlighting the
need for further research or develop-
ment in this area.

The use of the other five factors re-
mains unchanged because of their use- Figure 2 — Abrasive tool (schematic general view) where: 1 —shank, 2 — hollow working
fulness when using hollow abrasive in- head, 3 - side wall, 4 — abrasive coating, 5 — head base.
struments.

Modern grinding tools are full-bod-
ied heads of various shapes and sizes
coated with abrasive material on the
outside (fig. 1).

The aim of the study.

To reduce the negative factors associ-
ated with the use of full-bodied abrasive
tools.

Object and research methods.

The essence of the invention (Patent
of Ukraine Ne 68653).

Hollow, thin-walled abrasive tools of
various shapes are proposed [10] (see
figure 2, figure 3, figure 4).

To achieve this goal with the use of
the abrasive tools proposed by us, it
was necessary to conduct experimental
studies to prove the effectiveness of the
new technical solution.

by atid

The purpose of the experimental Figure 3 — General view and shapes of hollow thin-walled heads.
studies was to compare the technical To understand the range of wall thickness-
characteristics of the existing solid abrasive heads and es (abrasive heads), we measured the walls of the
the hollow ones proposed by us. comparison objects using a dental micrometer

Experimental studies were conducted in the (fig.5).
laboratory of the Department of Medical Informatics,
Medical and Biological Physics of Poltava
State Medical University in the following
areas

— comparison of the mass of abrasive
heads;

— comparison of the wall thickness of
the abrasive heads;

— comparison of the grinding
efficiency of the abrasive heads.

A method for determining the mass
of abrasive heads.

The mass of a body (m) is a physical
guantity that measures a body’s inertial
and gravitational properties.

To understand the range of masses
of bodies (abrasive heads), we weighed
abrasive heads (solid, hollow) of the
same size using jewellery weighing de-
vices (Jewellery scales MH-200, from
0.01 g — 200 g Pocket Scale) (fig. 4).

A method for determining the wall
thickness of abrasive heads.

Figure 4 — Jewellery scales MH-200, from 0.01g — 200g Pocket Scale.
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A method for determining the grind-
ing efficiency.

Two types of abrasive tools (solid and
hollow) of the same size in diameter and
cutting edge were studied.

For the experiment, a plate was made
of dense dark-coloured plastic coated
with light paint.

The instruments under study were
alternately fixed in the dental handpiece
and grinding was performed at the same
speed for 5 seconds. The grinding was
performed in three stages under differ-
ent loads (fig. 6):

F=1H; F=4H; F=7H.

The cutting heel was calculated using
a transparent millimeter grid.

Research results.

The results obtained when weighing
the full-bodied (corundum, diamond)
and hollow heads, respectively (0.63 g,
1.49 g) and 0.13 g, show that the hollow head is 70 times
lighter than the corundum head and 278 times lighter
than the diamond head. Such a difference in the weight
of the studied heads suggests that hollow tools cannot
accumulate heat and cause significant vibration.

The results of measuring the walls of the diamond
and hollow heads (2.4 mm and 0.13 mm, respectively)
showed that the hollow head is 18 times thinner than
the diamond one. We can assume that the heat transfer
to the surrounding space is 18 times better.

In addition, thin-walled hollow heads provide acer-
: tain elasticity to the cutting tool, which, under certain

-ract W : ) . .. . pressure,increases the cutting (grinding) area of the ob-
S= 4:8 MMz.//Fz’?H\ S=11 mm? ject, while increasing the efficiency of work (preparation
’ of the tooth for prosthetics).
Conclusions.
Thus, as a result of the experimental studies, it is

‘S=4’6 MM2.‘,/F=4H\ S=8 MM2 possible to conclude about the positive aspects of hol-

Figure 5 — Dental micrometer with test specimens.

—

low, thin-walled abrasive tools, namely:
—reduction of factors of negative impact on pain sen-

sitivity
' - o N — possibility of single-use with subsequent recycling;
.S_4 MM .// E=1H $=6 Mm? —increase in cutting efficiency;.
Prospects for further research.
Production of a fundamentally new generation of
abrasive instruments (in the range) for dentists and den-
Figure 6 — General view of the studied tools and grinding points. tal technicians.
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EKCNEPUMEHTA/IbHE OBIrPYHTYBAHHA 3ANMPOMOHOBAHOIO ABPASUBHOIO
IHCTPYMEHTA B OPTOMEAWYHINA CTOMATONONIT

MonTtaBcbKui gepKaBHUIt MeguuHUiA yHiBepcuTeT (M. MonTasa, YKpaiHa)
yu.tarashevska@pdmu.edu.ua

MpenapysaHHA 3y6is — ye 00UH i3 0CHOBHUX Memodig NMpu npPome3y8aHHi 8 cmomamorozii. 3a 0ornomoaoro yiei
npouedypu NiKap 3HIMAE ypareHi KapPiECOM MKAHUHU, W0 rnonepeoxae pyliHy8aHH 0rnopHo20 3yba. Biobysaemeoca
8UpiBHIOBAHHA Mos8epxHi 3yba, 3a80AKU YoMy 8i06y8aeMbCA MoOanbUE AKICHE MPOME3y8aHHS.

Mpu 3iwnigposysaHHi meepoux mkaHuH 3yba 3a 0onomoz2or abpasusie, CKAAO AKUX BU3HAYAE CMYIiHb
HaepieaHHA 3yb6a ma sibpayito iHcmpymeHma. Cnid 3a03Ha4YuUMuU, Wo 8 mo4yi npenapysaHHA 8U3HAYAOMbCA BUCOKI
memnepamypu 0o 700-800°C.
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Memoto Hawoi po3pobKU € 3MeHWeHHA He2amueHUX haKmopis, Nnoe A3aHUX i3 8UKOPUCMAHHA MO8HOMIAUX

abpasusHuUx iHcmpymeHmis.

Hamu 6ynu 3anpornoHo8aHI MOPOXHUCMI, MOHKOCMIHHI abpa3usHi iHCmpymeHmMu pizHOMAHIMHUX popMm.
Ans 0ocaeHeHHs HAW O Memu Hamu 6ys1u 3arponoHOBAHI MOPOHHUCMI, MOHKOCMIHHI abpa3usHi iHcmpymeHmu,

0418 3MeHWeHHS Yux HeeamueHUX (hakmopie.

Hamu 6ynu nposedeHi ekcriepumeHmasnbHi 00CniOHeHHS, W06 NopisHAMU MexHiYHi XapaKmepucmuKuU iCHyr4Ux
MosHOMInNuUx abpasusHuUX 20/1080K i 3aMPOMOHOBAHUX HAMU - MOPOHCHUCMUX.

Mpu 38axCYy8AHHI MOBHOMINOI MA MOPOIHUCMOI 20/108KU, 8iOMOBIOHO W0 MOPOXHUCMA 20/108KA ne2ua
8 70 pasie y nopieHAHHI 3 KOPYHOOB0I 20/108KOK Ma 8 278 pasie y rnopieHAHHI 3 anAMa3Ho. Omice, MOXeMOo
apunycmumu wo rnopoXcHUCMI iIHCMpYMeHmu He Marme MOX/IUBOCMI HOKONUYYy8amu mernsao ma CApu4duHamu

cymmesy gibpauyito.

Pe3ynbmamu 3amipto8aHHA CMIHOK Q/AMO3HOI Ma MOPOHHUCMOI 20/1080K MOKA3GAU, WO MOPOHCHUCMA
20s108Ka y 18 pazie moHwa 8id aamasHoi. Moxcemo npunycmumu, wjo y 18 pasie nokpawyyemoca menaogiodaya y

HasKoAUWHIl npocmip.

TOHKOCMIHHI MOPOXCHUCMI 20/108KU HAOGAOMb Ee8HOI eanacmuyHoOCMi PiXcy4yomy iHCmpymeHmy, Akul npu
MesHoOMy HAMUCKAHHIO 30inblye rnaowy pizaHHa 06 ekmy, napanenvHo 36inbwyro4u edpekmusHicmes pobomu 00

Mpome3y8aHHA.

Cnuparoyuce Ha OaHi eKcriepumeHmManbHux 0ocnionceHs Hamu 6yno nidmeepoxeHo egpekmusHicmob
0aHoi po3pobKu. [Mpu BUKOPUCMAHHI 3AMPONOHOBAHO20 IHCMPYMeHMY BiOMIYAEMbCA: 3MeHWEHHA Gakmopie
He2amueHo20 enauey Ha 60ab08y Yymsausicme, 30inbWEHHA PiXy4oi edekmusHoCmi ma MoXausicme
00HOPA308020 BUKOPUCMAHHSA 3 M0OAAbWOIO iX nepepobKoto.

Knto4osi cnoea: npenapysaHHs meepdux MKaHUH 3y6a, MOBHOMING 20/108KA, MOPOHCHUCMA 20/108Ka, Pixcy4ul

iHcmpymeHm, abpa3ueHi 20/108Ku.

3B’A30K nyb6nikauii 3 nnaHoBMMM HayKOBO-AoOCAig-
HUMK poboTamu.

Pobota € dpparmeHTom HAP «lHamBigyanbHUI nia-
Xif oo peabinitauii nauieHTiB 3 naTtonorielo 3yb6o-uie-
NIenHoi cuctemmn» (OepXaBHUI peecTpauiiHuii Homep
0122U002533).

Bcryn.

Mpu BUroToBAEHHI 3ybHMX NpoTesiB y CTOMaTo/0-
rYHiIA KAiHiyi, 8 6inblwoCTi BUNAAKiB, NPOBOANTLCA Op-
ToneanYHa MiAroToBKA OMOpPHMX 3y6iB, fIKa NosArae B
3iwnidoByBaHHI TBEpPAMX TKaHMH 3yba 3a 4OMNOMOroHo
abpasmBeiB, CKNaA AKWUX BM3HAYA€E CTyMiHb HarpiBaHHA
3yb6a Ta Bibpauito iHCTpymeHTa [1].

Cnig, 3a3HauUnNTK, WO B TouLi NpenapyBaHHA (N ATHO
npenapyBaHHA) BU3HAYaOTbCA BUCOKI TemnepaTypu [0
700-800°C, siKi akymyntotoTbCs B NOBHOTI/IOMY abpasus-
HOMY iHCTpyMeHTi [2, 3]. OCHOBHUMM YMHHUKaMU Bibpa-
uii € dpisionoriuHa pyxameictb NnpupoaHbOro 3yba Ta pos-
6anaHcyBaHHA (pO3LEHTPYBaHHA) CaMOro iHCTPyMeHTa
[4, 5, 6, 7]. NepepaxoBaHi dakTopu (TemnepaTypa, Bi-
6paLis) i cnpuuYnHATL 6ONLOBY peakL;ito.

Okpim 6e3nocepeaHbOro BMJIMBY PiXKY4YOro iHCTpy-
MeHTa Be/IMKe 3HaYeHHA MatoTb | paKTopu eMoLinHOoro
nopsAKy, AKi BifobparkatoTbca Ha CTaHi cepueBo — Cy-
OVHHOI Ta HEPBOBOI CUCTEM Y NaLlieHTa. Yepes Taki Hera-
TMBHI MOMEHTW NOACTBO 34€e6inbluoro i 60iTbcA 3BepTa-
TUCA .0 CTOMATOoora.

3 paBHix yaciB ¢axiBLi HAMaraanca aMeHWUTN pak-
TOPW HEraTMBHOIO BM/IMBY Mif Yac npenapyBaHHaA 3y6a,
LUNAXOM:

— BUMKOPUCTAHHA Pi3HOMAHITHMUX QHECTETUKIB;

— BUKOPUCTAHHA BOAAHOIO OXONOAKEHHS;

— BUKOPWUCTAHHA TEXHIKWM MpenapyBaHHA 3a AOTWY-
HO10;

— BUKOPUCTAHHA MepepmnBYaTOro npenapyBaHHs;

— BUKOPWCTAHHA NPUCTPOIB LLeHTPyBaHHA abpa3mns-
HUX 06epTatoUYNX IHCTPYMEHTIB;

— BMKOPUCTAHHA pobounx ronoBOK pi3HOI abpasme-
HOCTI;

— BMKOPUCTAHHA 3MEHLUEHHA YacToTN 06epTaHHA iH-
CTPYMEHTIB (LNMHAENA HaKoHeYHUKa) [8];

—3MeHLWEeHHA aMnAITYAN TUCKY PidKydOoro iHCTpyMeH-
Ta Ha 3y6 [9].

Mpv BUKOPUCTaHHI 3HEBONtOBANbHMX NpenaparTis, AK
3a3HayaloTb AOCNIAHWMKW, BTPAYAETbCA KOHTPO/b Tep-
Mi4YHOrOo BM/IMBY Ha Nyabny 3yba.

Mpn BMKOPUCTaHHI BOAAHOrO OXONOMAMKEHHA, AK 3a-
3HAYalTb CTOMATOJIOTM, CNOTBOPHOETHCA KOHTPOJIb Npe-
napyBaHHsA 3yba.

3MeHLIEeHHsA YacToTM obepTaHHA Ta aMNNITyAN TUCKY
nNpu3BOAUTL A0 MOAOBXKEHHA MpPOLLECY NpenapyBaHHA
[9].

LleHTpyBaHHA obepTatoumx abpasmBHUX IHCTPYMEH-
TiB HE MPOBOANTLCA Yepes BiACYTHICTb BiANOBIAHUX NpU-
CTpOiB.

BUKOpUCTaHHA N'ATK iHWKX PaKTOpiB 3a/1MLLIATHCA
HE3MIHHUMW Yepe3 iX KOPUCHICTb i NMPU BUKOPUCTAHHI
NOPOXHUCTUX aBPA3MBHUX IHCTPYMEHTIB.

CyyacHi, Tak 3BaHi, wnidyBanbHi iHCTPYMEHTU Le
MNOBHOTI/Ii FO/IOBKM Pi3HOMaHITHOI popmn Ta po3mipis
30BHi NOKpUTI abpasmnBHUM maTepianom (puc. 1).

MerTa gocnigKeHHs.

3MeHLEeHHsA HeraTUBHMX GaKTopPiB, NOB A3AHMX i3 BU-
KOPWCTaHHA MOBHOTIINX abpa3nBHUX IHCTPYMEHTIB.

PucyHoK 1 — MoBHoTini abpa3nsHi ronoBku.
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[na pocarHeHHA NocTaBaeHol MeTu 3
BMKOPWCTAaHHAM 3anponOHOBaHUX HaMMU
abpasuBHUX IHCTPYMEHTIB, HeobxigHo
6y/N10 NPOBECTU eKCnepuUMeHTaNbHI [0-
2 : CNigyKeHHA ANA J0Ka30BOCTi NpaLesaat-

‘1 HOCTi HOBOTO TEXHIYHOrO PilleHHSA.
;e MpoBeaeHHA  eKCcnepuMeHTasIbHUX
; OOCNiAXKeHb NoasArano B Tomy, Wob no-
s W s J PiBHATU TEXHIYHi XapPaKTEPUCTUKU iCHY-
e e wessusa™  OYMX MOBHOTI/IMX aOPa3MBHUX FO/IOBOK i
3aMNpPOMNOHOBAHUX HAMW — MOPOMKHUCTUX.
EkcnepumeHTanbHi [OCNiaXKeHHA
nposoaunuca B nabopatopii Kadeppu
MeANYHOT iHGOPMATUKKM, MeaMYHOI Ta

. . 6ionoriuHoi disnku lMontascbkoro aep-
L s s A o HABHOTO MELUHHORO  yHicepcATeTy 32
NOKPUTTA, 5 — OCHOBA rONI0BKMU. TaKUMK NO3NLIAMMU:

— NOPIBHAHHA MacK abpasuBHUX ro-
JI0BOK;

— MOPIBHAHHSA TOBLLUMHK CTIHOK abpa-
3MBHUX FO/10BOK;

— MOPIBHAHHA edeKTMBHOCTI 3iwi-
¢$oByBaHHA abpasnBHMX rOS0BOK.

MeTtog BM3HaYeHHA macu abpasus-
HWUX rOJIOBOK.

Maca Tina (m) — ue ¢isnyHa Benmum-
Ha, AKa € Mipoto iHepTHOI Ta rpasiTaLii-
HOi BacTMBOCTEN TiNa.

Ona  po3ymiHHA AjanasoHy Mmacu
Tin (abpasnBHMX FONOBOK), Hamu byno
NpoBeAEeHO 3Ba)KyBaHHA abpasuBHUX
roN0BOK (MOBHOTINIMX, MOPONKHUCTUX)
O4HAKOBOr0 PO3Mipy 3a [J0MOMOrol
tOBEiPHUX MPUCTPOIB 3BaXKyBaHHA (Baru
toBenipHi MH-200, Big 0,01 r — 200 r
Pocket Scale) (puc. 4).

MeToa BM3HAYEHHA TOBLMHU CTi-
HOK abpa3snBHUX rONI0BOK.

i . Ons po3ymiHHA Aiana3oHy TOBLMHKU CTiHOK (abpa-

CyrhicTb BuHaxoay (Matent pra'”“ N_"’68,653)' 3UBHUX rgnoyBOK), Hamm 6ynoY1poseAeHo BMMipIOBaHpHﬂ

~3anponoHOBaHO NOPOMHMCTI, TOHKOCTIHHI abpasuB-  criyok nopisHioBaNbHIUX NPEAMETIB 33 AOMNOMOFOH0 CTO-
Hi IHCTPyMeHTH pisHomaHiTHUX dopm [10] (AmB. pUC. 2, |\ 10 oriynoro mikpomeTpa (puc. 5).
puc. 3, puc. 4). Mertog, BU3HauYeHHA edEeKTUBHOCTI 3ilWwnipoByBaH-
HA.
JocnigxyBanvca asa Buamn (NOBHOTI-
Ni, NOPOXKHUCTI) abpasuBHi IHCTPYMEHTH
OZLHAKOBOro PO3Mipy 3a AiameTpom i pi-
KYUYMM POBOYMM KPaEM.
[na npoBefeHHA ekcnepumeHTy byna
BUTOTOB/IEHA MNACTUHKA i3 WiNbHOI TeEM-
HOrO KO/IbOPY MJ1IaCTMACKU MOKPUTOI CBIT-
noto dapboto.
JocnigKyBaHi iHCTPYMEHTU no4yepro-
BO 3aKpin/itoBasncA B CTOMATOONYHNM
HAKOHEYHWK i NPU OAHAKOBIM LIBUAKOCTI
nposoaunoca wnidysaHHA npotArom 5
CekyHz,. 3iwnidoByBaHHA NPOBOANIOCA B
TpW eTanu nif Pi3HUMU HaBaHTAXKEHHAMM
(puc. 6):
F=1H; F=4H; F=7H.
Po3paxyHOK n’ATHa pisaHHA NpoBOAM-
2N 33 AOMOMOTOK MPO30POi MiNimeTpo-
BOI CiTKW.
Pe3ynbTaty gocnigKeHHs.
AIK NOKAa3ylTb OTPUMaAHI pe3ynbTaTu
npv 3BaXyBaHHi MOBHOTINOI (KOpyHAO-
PucyHok 4 — Baru tosenipHi MH-200, sig 0,01r. — 200r Pocket Scale. BOi, a/Ma3HOI) Ta MOPOMHMUCTOI ronos-

Yaraive

PucyHoK 3 — 3aranbHuii BUrNAA Ta opMU NOPOKHUCTUX TOHKOCTIHHUX FOI0BOK.

O6’eKT i meTOoAMU AOCNIAMKEHHA.
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Ku, BignosigHo (0,63, 1,49r) 0,13 1, Wwo
NOPOXKHMUCTA rosioBKa nerwa B 70 pasis y
NOPIBHAHHI 3 KOPYHA,0BOI FO/IOBKOIO Ta
B 278 pa3iB y NOPIBHAHHI 3 a/IMA3HOI0.
Taka pi3HMUA MacK Tina [OCNIAKYBAHUX
rOIOBOK A€ MOX/MBICTb MPUNYCTUTU
LLIO NMOPOMKHUCTI IHCTPYMEHTU HE MatoTb
MO/IMBOCTi HaKoMW4yyBaTU Tenno Ta
CNPUYUNHATM CyTTEBY BibpalLito.

Pe3ynbTaTv 3amiptoBaHHA CTIHOK an-
Ma3HOI Ta MOPOXKHUCTOI FO/I0BOK, Bigno-
BigHO 2,4 mm; 0,13 mm; nokasanu, wo
NOPOXKHMUCTA roN0BKa y 18 pasiB ToHWa
BiZ, aAMa3Hoi. MoXXemo NpunycTuTy, Wo
y 18 pasiB noKkpallyeTbca Tennosigsada
Y HaBKOAMLLHIl NpocTip.

OKpiM UbOro, TOHKOCTIHHI MOPOX-
HUCTi FTONOBKW HaJalTb MEeBHOI enac-
TUYHOCTI PiXKy4oMy iHCTPYMEHTY, AKWUM
npyv MNeBHOMY HATUCKaHHIO 36inbluye

PUcyHOK 5 — CTomaTonoriyHMii MiKpOMeTp 3 AOCNIAXKYBAaHUMM 3pasKamu.

njowy pisaHHa (wnipyBaHHs) 06 eKTy,
napanenbHo 36inbwytoum edeKTUBHICTb poboTu (nigro-
TOBKM 3y6a) A0 npoTesyBaHHA.

BucHoBKM.

TakMm YMHOM, B pe3ynbTaTi NMPOBEAEHUX eKcnepu-
MEHTaNIbHUX JOCAIAKEHD MOXIMBO 3p0BUTU BUCHOBOK
NpoO MO3UTUBHI acmeKTU MOPONKHUCTUX, TOHKOCTIHHUX
abpasnBHUX IHCTPYMEHTIB, a came:

— 3MeHLWeHHsA GpaKTopiB HeraTMBHOrO BMN/IMBY Ha 60-
NIbOBY YYTAUBICTb

— MOUBICTb O4HOPA30BOr0 BUKOPUCTAHHA 3 MO-
Oanbloto ix nepepobKoto; _ " _

— 36iNblUeHHA PisKy4yoTl ePpeKTUBHOCTI; = A4 8 mn2 = — A2

MepcnekTnseun npop,anuuj;( BOCNiAMKeHb. 5 MM.’//F 7H\- Sl

BUNyCK NPMHLMNOBO HOBOFO MOKO/IHHA abpa3snBHMX :
iHCTPYMEHTIB (B aCOPTUMEHTI) A1A NiKapiB-CTOMATONOrIB

Ta 3yBHUX TeXHIKiB. S=4.6 MmM? F=4H S=8 Mm?
- - x

|
S=4 mm? F=1H S=6 MM?2
| .’_,——’

PUCYHOK 6 — 3aranbHuii BUrNAA AOCAIAKYBAHUX IHCTPYMEHTIB i
Micub 3ilwni¢poByBaHHA.
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EKCNEPUMEHTANbHE OBMPYHTYBAHHA 3ANPOMNOHOBAHOINO ABPA3UBHOIO IHCTPYMEHTA B OPTOME-
OWYHIA CTOMATONOTIT

TapaweBcbKa H0. €., Xininiu €. C., KysHeuos B. B., CuneHko b. 0.

Pestome. Mpun BUroTOBAEHHI 3yOHUX NPOTE3iB NPOBOAUTLCA OpPTONEeAMYHA MNiAFrOTOBKA ONOPHMX 3ybiB, AKa Mo-
nArae B 3iwniposyBaHHI TBEpAMX TKaHWH 3ybHa 3a fonomoroto abpasumBeiB, CKAaL AKMX BU3HAYAE CTYMNiHb HArpiBaHHA
3yba Ta BibpalLito iHCTpymeHTa.

Cnig 3a3HaunTyM, WO B TOMLi MpenapyBaHHA BU3HAUYatOTbCA BUCOKI TemnepaTypu go 700-800°C.

Haloto MeTol € 3MeHLEeHHs HeraTUBHUX GaKTOpiB, MOB A3aHMX i3 BUKOPUCTAHHA NOBHOTIIMX abpasmBHUX iH-
CTPYMEHTIB.

Hamu 6ynv 3anponoHoBaHi MOPOXKHUCTI, TOHKOCTIHHI abpa3unBHi IHCTPYMEHTHM Pi3HOMAHITHUX Gopm.

[na pocArHeHHs NOCTaBNEHOI METU 3 BUKOPUCTAHHAM 3anpornoHOBaHUX HaMK abpasnBHUX IHCTPYMeHTIB byaun
npoBeAeHi eKcnepuMeHTanbHi 40CNiAKEHHSA, W06 NOPIBHATU TEXHIYHI XapaKTEPUCTUKHM iCHYIOUMX MOBHOTIINX abpa-
3MBHWX FO/I0BOK i 3aMPOMOHOBAHMX HAMU — MOPOMKHUCTUX.

EkcnepumeHTanbHi OCNiAKEeHHA NPOBOAM/IUCA 33 TAKMMU NO3ULLIAMM:

NopiBHAHHA Macy abpasnBHUX rON0BOK;

NOPIBHAHHA TOBLWWHM CTIHOK abpasnBHUX rONIOBOK;

NopiBHAHHA eeKTUBHOCTI 3ilWniPpoByBaHHA abpa3nBHMUX FONIOBOK.

Mpw 3BaXKyBaHHI MOBHOTINION Ta NOPOXKHWUCTOI FOJIOBKM, Bi4NOBIAHO LLO NOPOXKHMCTA ros0BKa nerwa B 70 pasis y
NOpPiIBHAHHI 3 KOPYHAOBOI FO0BKOK Ta B 278 pa3iB y MOPIBHAHHI 3 a/1Ma3HO0. Taka pPisHMLA MacK Tina AOCAiaXxKyY-
BaHWX FONOBOK A€ MOXK/AUBICTb NPUNYCTUTU LLO MOPOMKHUCTI iIHCTPYMEHTU HE MAKOTb MOM/IMBOCTI HAKOMMYYBaTU
TENN0 Ta CNPUYNHATHM CYTTEBY BibpaLito.

Pe3ynbTaT 3amiptoBaHHA CTIHOK a/IMA3HOi Ta MOPOXHMCTOI rO/I0BOK MOKa3aau, WO NOPOXNKHMUCTA roNoBKa y 18
pasiB TOHWa Big anMasHoi. Moxemo npunyctutu, Wwo y 18 pasis MoKpallyeTbca TeN0BiALAYA Y HABKOMULLHIN
npocTip.

OKpim LLbOro, TOHKOCTIHHI MOPOXKHWUCTI FOJIOBKM HAAAl0Tb MEBHOI €/1aCTUUYHOCTI PirKYYOMY iIHCTPYMEHTY, AKUI Npu
NMeBHOMY HaTUCKAHHIO 36i/blye NaoLy pi3aHHA 06 eKTy, NapanenbHo 36iablytoun epeKTUBHICTL poboTH A0 npo-
Te3yBaHHA.

Cnupatoumch Ha faHi eKCrnepuMeHTabHUX A0CAIAXKEHb HamK By/10 NiaTBepaKeHO edeKTUBHICTb AaHOi po3pob-
Ku. MpY BUKOPUCTAHHI 3aNPONOHOBAHOMO IHCTPYMEHTY BifiMIYaETbCA: 3MEHLIEeHHA GAKTOPIiB HEFAaTUBHOIO BM/IMBY
Ha 601bOBY YYTAMBICTb, 36iNbLIEHHA PiXKY4OT ePEKTUBHOCTI Ta MOK/IMBICTb OAHOPA30BOr0 BUKOPUCTAHHA 3 NO4aNb-
woto ix nepepobKoto.

Kntouosi cnoBa: npenapyBaHHA TBEPAMX TKaHUH 3yba, MOBHOTINIA FO/I0BKA, NOPOXKHUCTA FOMI0BKA, PIXKYUUN iH-
CTPYMeHT, abpa3unBHi roONI0BKM.

EXPERIMENTAL SUBSTANTIATION OF THE PROPOSED ABRASIVE TOOL

Tarashevska Yu. Ye., Khilinich Ye. S., Kuznetsov V. V., Sylenko B. Yu.

Abstract. In the manufacture of dental prostheses, orthopedic preparation of abutment teeth is carried out,
which consists in grinding the hard tissues of the tooth using abrasives, the composition of which determines the
degree of tooth heating and vibration of the instrument.

It should be noted that high temperatures of up to 700-800°C are detected at the point of preparation.

Our goal is to reduce the negative factors associated with the use of full-bodied abrasive instruments.

We have proposed hollow, thin-walled abrasive tools of various shapes.

To achieve this goal, experimental studies were carried out using the abrasive tools proposed by us to compare
the technical characteristics of existing full-bodied abrasive heads and the hollow ones proposed by us.

Experimental studies were conducted in the following areas:

— comparison of the weight of the abrasive heads;

— comparison of the wall thickness of the abrasive heads;

— comparison of the grinding efficiency of the abrasive heads.

When weighing the full-bodied and hollow heads, it was found that the hollow head was 70 times lighter than
the corundum head and 278 times lighter than the diamond head. Such a difference in the weight of the studied
heads suggests that hollow tools do not have the ability to accumulate heat and cause significant vibration.

The results of measuring the walls of the diamond and hollow heads showed that the hollow head is 18 times
thinner than the diamond one. We can assume that the heat transfer to the surrounding space is 18 times better.

In addition, thin-walled hollow heads give a certain elasticity to the cutting tool, which, under certain pressure,
increases the cutting area of the object, while increasing the efficiency of work before prosthetics.

Based on the data of experimental studies, we have confirmed the effectiveness of this development. When
using the proposed tool, the following is noted: reduction of factors of negative influence on pain sensitivity, in-
crease in cutting efficiency and the possibility of single use with subsequent recycling;

Key words: preparation of hard tooth tissues, solid head, hollow head, cutting instrument, abrasive heads.
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METHODOLOGY OF A COMPLEX APPROACH TO DETERMINING THE FUNCTIONAL
CAPABILITIES OF THE ATHLETES' BODY BY ANALYZING THE MODES OF GAS TRANSFER
REGIMES AND ENERGY CHARACTERISTICS

National University of Ukraine on Physical Education and Sport (Kyiv, Ukraine)
dnkolga@gmail.com

The article presents conceptual ideas about the methodology of conducting complex physiological examinations
of athletes in laboratory conditions, which allows for obtaining parameters of external respiration, blood circulation,
oxygen consumption by the body, as well as characteristics of the volumetric rate of oxygen delivery to the lungs and
alveoli, in a state of rest and during physical exertion, its transport by arterial and mixed venous blood, to analyze
changes in the partial pressure of oxygen at different stages of its path in the body, to evaluate the efficiency of the
cardiopulmonary system (CPS), the efficiency of oxygen mass transfer regimes (OMTR), as well as the quality of their
regulation. The methodology of the integrated approach at the first stage includes the determination of a number of
initial indicators, which are further used according to a certain scheme in the calculations of OMTR parameters and
indicators of their efficiency, as well as the cost-effectiveness of CPS, etc. The structure of the functional support of
the special working capacity of athletes with different orientations of adaptation reactions is shown. An evaluation
of the structure of the CPS reaction is carried out according to the specificity of the OMTR features to predominantly
hypoxic, hypercapnic or acidemic shifts. The qualitative and quantitative characteristics of the kinetics of physiologi-
cal processes under conditions of high intensity of physical exertion are presented. A comprehensive approach allows
you to identify qualitative differences in OMTR, the comparison of which provides detailed information not only
about aerobic performance but also about what ensures it and what limits it, and therefore provides opportunities
for finding new reserves for mobilizing the functional potential of athletes. All these components are based on the
body's specialized reactive properties.

Key words: functional capabilities, cardiorespiratory system, oxygen mass transfer regimes, energy supply of
specific work capacity.

Specific features of the mobilisation of functional re-
serves (energy power) are highly dependent on the re-
action of the athletes’ organism to physical activity, the
formation of certain physiological states that arise in this
case [1]. As is known [2], the reactivity of the cardiopul-
monary system (CPS) and energy supply affect homeo-
static shifts caused by certain physiological states, name-
ly hypoxia, hypercapnia, and the level of concentration
of anaerobic metabolic products in the blood, which
results in changes in the efficiency of functional support
for special work capacity.

Significant volumes of information obtained as a re-
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This work is a fragment of the scientific research work
of the Department of Medical and Biological Sciences of
the National University of Ukraine on Physical Education
and Sport “Influence of exogenous and endogenous fac-
tors on the course of adaptive reactions of the body to
physical exertion of various intensities” (state registra-
tion number 012U108187).

Introduction.

In the modern conditions of high-performance

sports, great competition requires the search for new re-
serves of mobilisation of the functional potential of ath-
letes, so the problem of assessing the functional capabil-
ities of the athletes’ bodies is still relevant. Its successful
solution is possible only on a strictly scientific basis.

sult of laboratory studies to determine the functional
capabilities of athletes in various sports are diverse in
content (the main characteristics of the body’s integral
respiratory system, cardiohemodynamics, blood gas
transport capabilities, energy indicators, etc.), making it
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