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NEZAMESTNANOST

12 % z celkového poctu
pracovne neschopnych

MOTIVACIA
PRECO JE POTREBNE ZAOBERAT SA TYMTO PROBLEMOM?
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MOTIVACIA
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MOTIVACIA
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PROBLEMOVA SITUACIA
PRECO NAS TO BOLI?

Thoracolumbarna fascia
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'PROBLEMOVA SITUACIA
AKO SA BOLESTI ZBAVIT?

Kyselina hyaluronova




Ziadny znamy model
fascii v biotribologii.

SUCASNY STAV POZNANIA

Technicky material —
model fascii.

Vplyv HA na trenie
a mazanie fascii.
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'WMEDZENIE CIELOV DIZERTACNEJ PRACE

CIEL

Hlavhym cielom dizertaénej prace je posudit’ vplyv HA na trenie a mazanie fascii.
= Vyvinut vhodny tribologicky model fascii.

= Verifikovat model na baze technického materialu pomocou zvieracej fascie.

= Studovat vplyv vlastnosti vyvijaného preparatu na baze HA na trenie a mazanie fascii.

PRINOS
= Model fascii simulujuci zdravy a patologicky stav fascialneho tkaniva (zakladny vyskum).
= VVyvoj zdravotnickeho prostriedku ako podporny systém lieCby bolesti krizov (aplikovany vyskum).
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VEDECKA OTAZKA |I.
,Aka e zavislost geometrie kontaktnej dvojice
a kinematickych podmienok na treni a mazani fascii?”

PRACOVNA HYPOTEZA |.
,Vplyv geometrie kontaktnej oblasti nema na trenie
fascii za nizkych rychlosti ziaden vplyv (Mahdi, 2015).”

,Za nizkych rychlosti bude model fascii vykazovat

vySSi sucCinitel trenia ako pri vysokych rychlostiach
pohybu (Scaraggi 2014).”

VEDECKE OTAZKY A HYPOTEZY
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VEDECKE OTAZKY A HYPOTEZY

VEDECKA OTAZKA L.
»AKy vplyv bude mat tuhost materialu jednotlivych
vrstiev na trenie a mazanie kontaktnej dvojice?”

PRACOVNA HYPOTEZA I.

,Material s mensou tuhostou bude vykazovat vacsi
sudinitel trenia - adhézne trenie (Sadowski 2019)."
,NizSi sucinitel trenia bude mat model, ktorého vrchny
material ma vysSSiu drsnost a hydrofilny charakter
(Bongaerts, 2007; Selway 2017).°
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VEDECKE OTAZKY A HYPOTEZY

VEDECKA OTAZKA Il

»+AKY vplyv ma koncentracia a molekulova hmotnost
HA na trenie fascii pri uvazovani premenlivej tuhosti
fascialneho tkaniva?“

PRACOVNA HYPOTEZA IIl.
,Molekulova hmotnost' a koncentracia urcuju viskozitu \‘»\
roztoku na baze HA, kedy sa da predpokladat)

Zze s rastucou viskozitou sucinitel trenia porastie
(Cowman 2015)."
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Experimentalne
zariadenie

UMT Bruker TriboLab

Pin-on-plate konfiguracia
Vratny linearny pohyb
Normalova sila: 1-2 N
Frekvencia pohybu: 1-5 Hz
Draha: 16 mm
Cas: 300 s
Opakovanie: 5 krat
Teplota: 37 °C

MATERIALY A METODY

Materialy
X
i [ |
A =~/

PIn
Radius: 8,6; 30; 50 mm
Material: PDMS (10-50 ShA); hydrogel;
Phantom (30 Sh00); PU félia; kralicia
fascia

Plate
Material: PDMS (10-50 ShA); hydrogel;
Phantom (30 Sh00); PU félia; krali¢ia
fascia
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Kyselina hyaluronova
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SUCASNY STAV RIESENIA
MODELY FASCII

Plate;: PDMS 30 ShA




SUCASNY STAV RIESENIA
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SUCASNY STAV RIESENIA
TECHNICKE MODELY FASCIi V POROVNANI S KRALICOU FASCIOU
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'sUéASN\’( STAV RIESENIA ,
MODEL S KRALICOU FASCIOU - VPLYV VLASTNOSTI HA




SUCASNY STAV RIESENIA
MODEL S KRALICOU FASCIOU - SPEKTRUM HA

Trecie vlastnosti derivatov HA — technicky model Trecie vlastnosti derivatov HA — model s kralicou fasciou
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SUCASNY STAV RIESENIA
PUBLIKACIE

= STREDANSKA, A., D., NECAS, M. VRBKA, |. KRUPKA, M. HARTL, E. TOROPITSYN, J. HUSBY. Development of Tribological Model of
Human Fascia: The Influence of Material Hardness and Motion Speed. Biotribology, Volume 30, 2022, 100209, ISSN 2352-5738.
Dostupné z: https://doi.org/10.1016/].biotri.2022.100209. (Scopus Cite Score = 2,9)

Hverne

= STREDANSKA A., NECAS D., VRBKA M., SUCHANEK J., TOROPITSYN E., NESPOROVA K. Infulence of Hyaluronic acid on Friction
and Lubrication of Human Fascia. (planované odoslanie prvy polrok roku 2023)
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SUCASNY STAV RIESENIA
PREZENTACIA VYSLEDKOV

= 5th International Conference of BioTribology - ICOBT 2021, online
= Poster — A. Stredanska, J.

Chmelik, D. Nedas, M. Vrbka,

J. Husby. Development of human fascia: The effect
of molecular weight and concentration of hyaluronic acid

on friction
ICoBT 2021
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Development of tribological model of human fascia: The effect

of molecular weight and concentration of hyaluronic acid

on friction

Stredianskd, A.*; Chmelik, J.; Nedas, D.; Vrbka, M.; Husby, J.

*comesponding author: alexandra stredanska@vut.cz

Motivation

Development of human fascia trbo-
logical maodel

The need of understanding tribalogical
process between fascia's layers lubri-
cated by hyaluronic acid.

Background

The previous study discovered hya-
luronic acid (HA) between fascia's
layers. HA improves lubrication between
layers and helps us move without pam.
Fathologic changes of fasca lead
to different viscoslastic properties of HA
which eventually leads to decreased
mability and pain.

The present study ams fo identfy
the efflect of kinematics, molecular
weight (MW), and concentration of HA
on friction of laboratory model of hu-
man fascia. A pair of two fascia layers
was substituted by the contact of polydi-
methylsilzane (POMS) samples.

Materials and Methods

Friction test (Fig. 1)

» A trbometer Bruker UMT Tribolab
n pin-on-plate  configuration  was
used for the experiment.

- Plate (POMS, hardness = 30 Sh)
was sliding against pin (PDMS,
R = B.8 mm, hardness = 40 Sh).

= Applied normal force F, was 2 N and
frequency of reciprocating motion
was 14 Hz

» Testtime was 300 s.

Results
Test lubricants 1
- Phosphate buffered saline (PBS) e s
as reforence.
= HA solutions: =he
- B10kDa— 10 & 20 mgimi, ™ naae

= 317 kD= - 10 mgimi,
= 101 kD=- 10 & 20 mgimi.

o .
Fig. 3 Dapanderas of COF on e cancseratian undl WA of 54
I8 surine, Fouyamnsy o seelgen ating movion i L M.

Conclusion What's next?
dependent on MW and concentration of HA
solution._

Measurements with

= Alower concentration of HA leads o decrea- 3. describing
sad COF. the effiect of the:

- COF is dependent on the frequency of reci- lubricant under
procating mofion, where a dependence condifions closer
‘on MW was also observed. to the physiclogical

= With an increasing frequency of mofion,
COF decreased and became more stable.

= The lowest friction occurs. under condiions
of 3 low concentrafion and a high MW of HA
in a solufion and with a higher frequency 8
of motion. ki

CONTIPRO
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SUCASNY STAV RIESENIA
PREZENTACIA VYSLEDKOV

= Nordic Tribology Symposium - NordTrib 2022, Alesund Norsko
= Prednaska - A. Stredanska, J. Chmelik, D. NeCas, M. Vrbka, J. Husby.
Development of tribological model of human fascia
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ZAVER

Ciel prace

Vplyv HA na trenie
a mazanie fascii
Verifikacia
modelu
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OTAZKY OPONENTA

Otazka 1/3

= Existuje "tedria" spopularizovana prostrednictvom socialnych médii, podla ktorej je rozhranie koza-fascia
na podkladovej kosti bez trenia, a teda nie je mozné mobilizovat’ podkladové kosti, pokial’ sila
posobiaca na telo pacienta nie je kolma na povrch kosti. Tato hypotéza vychadza z prace Bereznick a
kol, 2002, doi: 10.1016/s0021-9290(02)00014-3. Aky je Vas nazor na tuto studiu, pripadne na dalsie prace,
ktoré na nu reagovali?
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Otazka 2/3

OTAZKY OPONENTA

= VVas experiment predstavuje otvorenu konfiguraciu,
v uzatvorenom priestore. Myslite si, ze pri treni medzi fasciami dochaza k vzniku vysSieho hydrostatického

tlaku? Vyjadrite sa k moznému p6sobeniu hydrostatického tlaku na koeficient trenia.
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Zatazenie:

¢o k treniu medzi fasciami

Hertzov tlak pre poddajné kontakty — R50

1 N =Tlak 0,044 MPa
2 N =Tlak 0,055 MPa

Vplyv normalove;j sily na trenie PDMS 30 ShA
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OTAZKY OPONENTA
Otazka 3/3

= Aky je podfa Vas vplyv poroelastického chovania na trenie fascii?
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