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possible solution of a wide range of analytical problems, which the modern medicine faces, namely: detection of
microelements, when their role in different diseases is examined; study of the effect of environmental contamina-
tion on human health; detection of toxic metals for preventing diseases.

Hence, an important task consists in detection of the complex of basic elements, typical for piercing products,
namely titanium, iron, lead, copper, etc., thereby making possible more reasonable conclusions concerning their
effect on skin dysbiosis in the pierced region and duration of wound healing after piercing manipulations.

Revealing of the qualitative and quantitative content of metals, used for making products for piercing, can to-
gether with other laboratory methods of examination facilitate prevention of the pyoinflammatory process in the
pierced region and restoration of microbiocenosis in the auricular skin.

Keywords: X-ray fluorescence analysis, microelements, piercing, alloys.
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Po6oTta € ¢pparMeHToOM KOMMAEKCHOI iHiLjaTUBHOI
Temun kadenpu NnponenesTUkn opToneanyHoi CTomaTo-
norii Buw,oro gepXxaBHoro HaB4aabHOro 3aknaay Ykpa-
iHN «YKpaiHCbka MeguyHa CTOMaTosoriyHa akagemis»
«YOOCKOHaNeHHs opToneamnyHmMx MeTogis npodinakTn-
KM Ta NikyBaHHSA BTOPUHHOI aAeHTii, MaToNoriyHoi cTep-
TOCTi, ypaxXeHb TKaHWH NapOAOHTY Ta 3axBOPIOBaHb
CHLC y pnopocnux Ha Tni 3aranbHOCOMaTUYHOI naTo-
norii» (oepxaBHui peectpauiriHiii Ne 0111U004872).

BunaHayeHHa TOHYCY XyBanbHUX M’43iB NpU Pi3HUX
CTaHax y cTomaTornorii HeobxiaHO AN NOCTaHOBKM fia-
rHO3y Ta ONTMMaNbHOIO NiKyBaHHA MauieHTiB. Bigowmi
MIOTOHOMETPU He 3a[0BOJIbHSATL CMeLianicTiB y Cy-
YacHux ymoBax [2,3,4].

MioToHOMETP, O MICTUTb LUTOK, 3’€QHAaHWIA 3 ONip-
HOIO MJIOLWMHOIO, AKUIA OO3BOMSIE nepegasatn nepe-
MiLLLEHHSA OMIPHOI MAOLWMHM Ta Wyny CTOCOBHO OOHE
ogHoro. Llyn i3 rymoBOK Hacagkol 3aHyploeETbCS B
TOBLLY M’A3y Mig BAJAMBOM MPYXWUHU, PO3MILLEHOT B
kopnyci. Cuna CTUCHEHHS NPYXWUHU BU3HAYAETHCS
LLKaNOo, sIka HaHeCeHa Ha KOpMyci Liyna B BEPXHIii
YacTuHi. Mg Yyac CTUCKaHHA NPYXWHW BUXOAUTb LUy i
3aHYPIOETLCA B M’A3, a OnipHa NaoLwuHa 3anuLlaeTb-
CS1 Ha NOBEPXHI WwKipun. Lia pisHMuSa piBHIB nepefaeTbca
LUTOKOM, LLIO BiflbHO NEPEMILLYETLCH B NPOPI3i 40 BTYN-
KM i3 3aKpinjieHUM Ha Hil BUMIpOBalIbHUM Npunagom
(rOOAMHHUKOBUM iHOMKATOPOM). [pyXuHa CNyXunTb 4ns
MOBEPHEHHS ONiIPHOI MIOLLMHN 0,0 BUXIOHOIO piBHS [1].

Haiibinbw 61M3bknM OO0 3arnpornoHOBAHOIO € Mio-
TOHOMETP, WO MICTUTb LUTOK, BCTAHOBIEHWUI 3 MPYXWN-
HOIO 3yCunns y KOpnyci, Ha OAHOMY KiHUj SIKOro BCTa-
HOBMIEHWI LLYyN 3 OMOPHOIO MJIOLWMHOIO, Ha OPYyromy
KiHLi LUTOKa BCTAHOBJEHI FOAMHHUKOBUI iHOMKATOP Ta
BTYSIKQ, NPV LbOMY Ha LUTOLj MiXX HUXHBOIO KPULLKOK
KOPMyCy Ta ONOPHOIO MIOLLNHOIO PO3MILLLEHO 3BOPOTHY
MPY>XWHY, SKNIM BiAPIZHAETLCS TUM, LLLO Ha BTYJLI 3akpi-
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MAEHUM NOKAXKYMK 3yCUIS 3 MOXJIUBICTIO PYXY B3O0BX
LIKanM Ans BU3HAYEHHS CUNN CTUCHEHHS MPYXUHU, aKa
BWKOHaAHa Yy BUMSAi NporpaayroBaHoi nnacTuHn i 3a-
KpinaeHa Ha BepxHin kpuwili kopnycy [5].

[MpoTe BIOOMUN MIOTOHOMETP HEOOCTATHLO 3PYyY-
HU Y BUKOPUCTaHHI, TOMY, LLO LWKana gas BUMiptoBaH-
HS CUIN CTUCHEHHSI MPY>XXUHW PO3MILLYETBCS HA KOPMYCi
npunany, Wwo He A03BONSE AKICHO dikCyBaTy NOKA3HN-
KV NifL Yac NpPOBeLEeHHSA OOCNIIKEHHSA Ta HaKonuyysaTun
i aHanizyBaTu ogepxaHy iHpopmaLiio.

Hamn noctaBneHo 3apadvy yAOCKOHaNEHHS MiOTO-
HOMETpA LUASXOM BBEOEHHS B MO0 KOHCTPYKLIiO 40-
[ATKOBUX €JIEMEHTIB, 3MiHM PO3TallyBaHHS iCHYHOUMUX
Ta NpUHUMNY Aji NpucTpoto, Wwo 3abes3neynTb Mnonin-
LLIEHHS 3PYYHOCTI NpU NOro BUKOPUCTaHHI ANs BU3HA-
YeHHS NOKa3HMKIB CTaHy M’A3iB B AMHaMILL Ta nepexiz, 3
pO3psaay MexaHidYHUX OaT4HMKIB Y po3psa ynsTpacyyac-
HUX MOPTaTUBHUX MPUCTPOIB, 34AaTHUX 3 BUCOKOI TOY-
HiCTIO 36UpaTn, HakonMyyBaTW Ta aHaniayBaTun ogepxa-
HY iHdbOopMaL;io.

lMocTaBneHy 3agady BUpILLyBann CTBOPEHHSAM MioO-
TOHOMETpA (puc.), WO BKIIIOYAE KOPNYC, LUTOK, TaKTU/Tb-
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Puc. CxemaTtuyHe 306paxeHHs 3arasibHOro BUrNapy
MioTOHOMeTpa, Ae:
1-kopnyc, 2-WTOK, 3-NPYXUHa, 4-TaKTUJIbHW LWy,
5-WIFI paTtymk nepeMmilLeHHSs .
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HWUI Wyn, 9K, 3rigHO KOPUCHIN MoAaeni, BiopPi3HAETLCS
TUM, WO MiIOTOHOMETP BMKOHAHUI NOPTATUBHUM Ta Ma€e
6e34p0oToBE MiAKMYEHHS [0 KOMMN'I0Tepa, A0AaTKOBO,
B KOHCTPYKLUjlO npucTtpoio BeeaeHuii WIFI nepenasay
pyxy, Mpu UbOMY TakTWIbHUA wyn 3’egHaHuin 3 WIFI
nepenaBsayemM pyxy, Ta Mae MOXJIMBICTb NMEPEMILLEHHS
BCepeauHi kopnycy 3a gornomoroto Bluetooth-3B’asky.

3anpornoHoBaHUi MIOTOHOMETP CKNAAaeTbCs 3
kopnycy (1), wToky (2), npyxuHn (3), TaKkTUIbLHOro
wyny (4) Ta WIFl patumka nepemiweHHs (5). Taktnnb-
Hu wyn 3’egHannii 3 WIFI nepepasayem pyxy, Ta Mae
MOX/IMBICTb NEepPEMILLLEHHS BCEPEOMHI KOPrycy 3a A0-
nomoroto Bluetooth-3B’a3ky, NpMBOANTLCA B A0 Npu
3aHypeHHi B po3cnabneHi TKaHMHN, a TakoX B MOMEHT
Hanpyrn Mm’a3sis.

Ha wkani peecTpauii nepemilleHHs Kypcopy y Tek-
ctoBoMy pokymeHTi World BinbyBaeTbcs peecTpauis
nepeMiLLeHHS KypCopy MULLI Ha eKpaHi koMmn’toTepa.

Ana ouiHkn peanbHOro TOHYCYy M’SI30BOI TKQHUHW
Oyno NpoBeeHO KanibpyBaHHA Aji TakTUbHOMO Lyna
Ta CTBOpEHa LwWkana peecTpauii NepemilleHHsa Kyp-
copy. ExcnepumeHTanbHUM LWWNSXOM Oyno BUAINEHO
TPU YMOBHUX CErMeHTa LUKasun: «KOBTa 30Ha» — MiHi-
MasibHe NepeMILLEHHST KYpCOpY; «4epBOHA 30Ha» Mak-
cuMasibHe NepeMillleHHs, «3efieHa 30Ha» — HaMbinbLL
yacTa peecTpauia nepemilleHHsa kypcopy. Jonatkoso
wkana po3ouTta Ha 6inblu ApibHi YcnoBi noginkm Big, 1
0o 12,5 pna petanbHOro aHanidy 3MmiH MioTOHOMETPUY-
HWX NOKa3HWKIB y NOPIBHAHHI a6o anHamiui. Mepen no-
4aTKOM peecTpaLii M’930BOro TOHYCY, TaKTUbHWUIA LLyn
BOABIOETLCA A0 TUX Nip, MOKX KYpPCOP HE OMUHUTLCS
Ha CTapTOBIM Kpanui, O3HA4YeHIn Ha LKani YepPBOHUM

KONbOpoM. KanibpyBaHHS LLyny NPOBOASATbL 32 A0NOMO-
rOK0 CEHCOPHOI MAIBKU, iIKa PEECTPYE MEXAHIYHNI TUCK
Fuji Prescale.

Micnsa cepii NpobHMX 3amipiB Ha MOBEPXHi MAiBKAK,
BOHA MNigfiirae CKaHyBaHHIO Ta aHanidy 3a 4OMOMOroo
nporpamn FPD - 8010E, wo A03BOASE CNiBCTaBUTU
amMniTyay pyxy Kypcopy no Likani 3 NeBHUM 3yCUIISM
TaKTUBHOIO LLyMY.

MpuHuMn aji MioTOHOMETpa 3aCHOBAaHWN Ha 3Mi-
LLeHHI TaKTWUABLHOIO LLyNy Ta nepeaadvi amnaiTyau Lboro
nepeMiLLeHHs 3a AONOMOrOK KOMM IOTEPHOIO Kypcopy
Ha LwKany nepemilleHb, Lo Jae 3MOry NepenTn i3 pos-
psay MexaHiYHUX AaT4uKiB 40 PO3PSAAY YAbTpacy4acHUX
NOPTaTUBHUX NPUCTPOIB, 3A4ATHUX 3 BUCOKOK TOYHICTIO
36upartun, HakonNn4yyBaTK Ta aHanidyBaTu ogep>XaHy iH-
dopmaldiito.

TakvMmM 4MHOM 3arnponoHOBaHW MIOTOHOMETP, 3a
pPaxyHOK BBEOEHHS B MOro KOHCTPYKLiO A04aTKOBUX
enemMeHTIB Ta NpuHuMny Aii, 3abe3neyye noninweHHs
3PY4YHOCTI NPUY MOro BUKOPUCTAHHI 419 BUSHAYEHHS NO-
Ka3HWKiB CTaHy M’43iB B AMHAMILi Ta nepexig 3 po3ps-
Oy MEXaHiYHUX OJATYnkiB 00 PO3PSAy YyNbTpacydacHUX
NOPTaTUBHUX NPUCTPOIB, 34ATHNX 3 BUCOKOIO TOYHICTIO
361paTn, HaKOMMYyBaTW Ta aHani3yBaTu O4epXaHy iH-
dopmaLiio, LLLO BiANOBIgAE NOCTABMEHIM 3a4a4i.

Hapani HeobXxiogHO MPOAOBXEHHST AOCHIAXEHHS MO
YOOCKOHANEHHIO KOHCTPYKLii MiIOTOHOMETpa ANs pee-
CTpauii CTaHy XyBaJlbHUX M’A3iB, AKNii HEOOXiOAHO 3a-
CTOCOBYBATM NPW NPOTE3YyBaHHI NALIEHTIB SHIMHUMM i
HE3HIMHVMW KOHCTPYKLisiM/ 3yOHMX NPOTESIB.
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BU3HAYEHHA MNOKA3HUKIB CTAHY M’93IB 3A ONMOMOIroto YaOCKOHAJIEHOINO MIOTOHOMETPA

Koponb AI. M., TonueBa K. A1., Hikonos B. B., OHinko €. J1., EdpnmeHko A. C.

Peslome. ABTOpamMu CTaTTi yAOCKOHaNEHo 1 anpo®0oBaHO HOBY KOHCTPYKLLiIKD CTOMATOIONYHOro MiOTOHOMETpA.

YoockoHaneHa KOHCTPYKLIA MIOTOHOMETPa CKNafgaeTbCsa 3 KOPMyCy, WTOKY, MPY>XUHU, TaKTUAbHOMO LUyny Ta
WIFI patymnka nepemileHHs. TakTunbHU wyn 3’egHanmin 3 WIFI nepegasayem pyxy, Ta Mae MOXUBICTb NepeMmi-
LLLeHHs BCepeauHi koprnycy 3a gornomoroto Bluetooth-3B’a3ky, npnBoanTLCS B Ajt0 NPU 3aHYPEHHI B pO3CnabneHi
TKaHWHW, @ TaKOX B MOMEHT Hanpyru M’3is.

3anponoHoBaHWii MiOTOHOMETP, 32 PaxyHOK BBEAEHHS B MOr0 KOHCTPYKLLIO JOAATKOBUX ENIEMEHTIB Ta NMPUHLM-
ny nji, 3abesneyvye nosinweHHs 3py4YHOCTI NPU MOro BUKOPUCTaHHI 511 BUSHAYEHHSI MOKa3HMKIB CTaHy M’a3iB B AN-
HaMiLi Ta nepexig, 3 po3psay MexaHiyHUX A4aT4YnKIB 40 PO3psay ybTpacy4aCHUX NOPTATUBHUX NPUCTPOIB, 30aTHUX
3 BUCOKOIO TOYHICTIO 361paTtun, HakonmMyyBaTu Ta aHanisyBaTn oAepxaHy iHdbopmMaLiiio, Lo BiAnoBiaae NnocTaBneHiin
3a4aui.

Kniouosi cnosa: ctomaTosorig, M’a3u, MiOTOHOMETP, HE3HIMHI | 3HIMHI KOHCTPYKLT NPOTE3IB.
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ONPELOEJIEHUE NMOKA3ATEJIEA COCTOSIHUSI MbILLL, C MOMOLLbIO YCOBEPLUEHCTBOBAHHOIO
MUOTOHOMETPA

Koponb [1. M., TonueBa K. Ai., Hukonoe B. B., Ouunko E. J1., EpumeHko A. C.
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Pesiome. ABTOpamu CTaTby YCOBEPLUEHCTBOBAHA 1 anpobupoBaHa HoBasi KOHCTPYKLMS CTOMaTOSI0rM4eCcKoro
MWOTOHOMETPA.

YcoBepLueHCTBOBaAHHAsA KOHCTPYKLMSE MMOTOHOMETPA COCTOUT M3 KOPMyCa, LUTOKA, MPYXMHbI, TaKTUIbHOIO
wyna n WIFI patyuka nepemelteHns. TaktunbHbln wyn coeanHeH ¢ WIFI nepegatiymkom ABUXEHUS, N UMEET BO3-
MOXHOCTb NepEMELLEHNS BHYTPU KOpnyca C NnoMoLupsto Bluetooth-cesa3u, npnBoamnTcs B 4enCTBME NpuU NOrpyxe-
HUW B paccnabfieHHble TKaHW, a TakKe B MOMEHT Hanpsi>KeHNs MbILLILL.

[MpennoXxeHHbIn MMOTOHOMETP, 3a CHET BBEAEHUS B €ero KOHCTPYKLUMIO A0MNOSTHUTENbHbBIX 3JIEMEHTOB U NMPUH-
umna gerncTeumsa, obecnedymBaeT yny4dllieHne ynobcTea npu ero UCnosib30BaHuM s onpeneneHvs nokasarenen
COCTOSIHUSA MbILLL, B OMHaMUKe 1 NMepexoq U3 paspaga MexaHN4eCcknx OaT4nkoB K paspsay yibTpacoBPEMEHHbIX
NMOPTATUBHbLIX YCTPOMCTB, CNOCOBOHbIX C BLICOKOM TOYHOCTbLIO COOMpaTh, HakanInBaTb M aHANN3MPOBATL MOJTyHEH-
HYI0O MHOPMALMIO, COOTBETCTBYIOLLLYIO NOCTaB/EHHOM 3a4a4e.

Kniouesble cnoBa: CTOMaTtosIorns, MbiLlLbl, MUOTOHOMETP, HECbEMHbLIE U CbEMHbIE KOHCTPYKLMN NPOTE308B.
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ASSESSMENT OF THE MUSCLE STATE INDICATORS BY IMPROVED MYOTONOMETER

Korol D. M., Toncheva K. D., Nikolov V. V., Onipko Ye. L., Yefimenko A. S.

Abstract. The new design of dental myotonometer has been improved and tested by the authors.

Improved design of myotonometer consists of device body (housing), stem, spring, touch probe and Wi-Fi dis-
placement sensor. Touch probe is connected to Wi-Fi movement transmitter and is moved inside the device by
Bluetooth connection, it is activated while immersing into the relaxed tissue and also at the moment of muscles
tension.

The task on myotonometer improvement has been set by the authors. It was achieved by introducing of ad-
ditional elements into myotonometer structure, changing location of existing elements and operating principle of
the device that would improve the convenience when using it for assessment of the muscles condition in dynamics
and transition from the category of mechanical sensors into the category of ultra portable devices that can collect,
accumulate and analyze information to a high precision.

The task was solved by creation of the myotonometer, including the device body, stem, touch probe, which, ac-
cording to the utility model is characterized by its portability and has wireless connection to computer, in addition
Wi-Fi movement transmitter is introduced to device, while touch probe is connected with Wi-Fi movement transmit-
ter and is moved inside device body by Bluetooth connection.

The proposed myotonometer consists of device body (housing) (1), stem (2), spring (3), touch probe (4) and
Wi-Fi displacement sensor (5). Touch probe is connected to Wi-Fi movement transmitter and can be moved inside
the device body using Bluetooth connection, it is activated while immersing in the relaxed tissue and at the moment
of muscles tension.

The registration of mouse cursor movement on the computer screen is being carried out on the recording scale
of cursor movement in Word text document. After a series of test measurements on the film surface, it should be
scanned and analized by FPD — 8010E program, that enables to compare the amplitude of cursor movement along
the scale with the certain touch probe force.

The principle of myotonometer operation is based on displacement and transmission of the amplitude of this
displacement using computer cursor on a scale of movement, that enables to change the category of mechanical
sensors into the category of ultra portable devices that can collect, accumulate and analyze obtained information
to a high precision.

The proposed myotonometer provides improved convenience while using it for the assessment of muscles con-
dition in dynamics, by introduction of additional elements and principles of functioning to its structure and transition
from the category of mechanical sensors to the category of ultra portable devices that can accurately collect, ac-
cumulate and analyze information relevant to the task.

Keywords: dentistry, muscles, myotonometer, fixed and removable dentures.
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