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Slacha a vaz

Slacha vazivo spojujici sval s kosti

Vaz je soucasti kloubl, kde spojuje jednotlivé kosti nebo drzi
organy ve spravné poloze (jatra, mocovy méchyr).

Vlastnosti
@ bilda mékka pojivova tkan
@ usporadané svazky kolagenu
@ bunky - fibroblasty
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Slacha a vaz

Ligaments
bind bone

to bone
Skeletal
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Tendons
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Slozeni
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Figure 3.3 Pie graph showing the normal biochemical composition of a typical ligament
(used with permission from Frank et al., 1994).
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Porovnani

Vaz Slacha
% kolagenu nizsi vySsi
organizace vice ndhodnd, zvinéna ve sméru dlouhé osi
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Tahova zkouska

Human cadave
ACL in knee joi

Load

E xtension
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Mikrostruktura

+/

normal fibre recruitment (H&E, x 60).
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Figure 3.2 The microscopic appearance of ligament ‘crimp’. This is one of the keys to

LB
E@=

8/56



Zmeéna po zatizen

s

Pred zatizenim
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Pruznost a pevnost

Vaz Slacha
mez pevnosti méneé nez Slacha 50-150 MPa
E 150-350 MPa 1200 - 1800 MPa
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Pracovni diagram Slachy

Toe Linear Failure N

et
) =. =3 8
2

7N -
80— 4 4

60—

40—

Stress (M Pa)

20—

Matej DANIEL (Ustav mechaniky, biomechani Biomechanika vazu a chrupavek October 25, 2013 11/56



Sila/deformace Slachy
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Hookellv zakon
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B Y
Double
Force rd stiffness

Matej DANIEL (Ustav mechaniky, biomechani Biomechanika vazu a chrupavek October 25, 2013 13/56



Hookellv zakon
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Nelinearni elasticita
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Nelinearni elasticita
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Rychlost zatézovani
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Viskoelasticita
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Viskoelasticita
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Viskoelasticita
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Modely
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Remodelace Slachy
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Chrupavka

Hyalinni chrupavka (sklovita, kloubni) nejbéznéjsi, tvrda, hladka,
prahledna, kryje povrchy kosti a kloub(;
Elasticka chrupavka usni boltec, pfiklopka hrtanova a drsné pradusky;

Vazivovéa chrupavka velmi odolnd mechanicky, v meziobratlovych
ploténkach, symfyza;
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Slozeni a funkce

Funkce

@ kryje kosti N |

ij o Struktura kolagen,
@ snizuje treni proteoglykany,
@ absorbuje narazy chondrocyty
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Chrupavka

Middie (40-60%)

Deep (30%)
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GAG

Keratan sulfate

Chondroitin
sulfate

Hyaluronic
acid
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Chrupavka

Articular carilage

Cancellous Bona |
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Struktura
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Zonalni struktura chrupavky
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Mechanické vlastnosti

PROTEOGLYCAN MONOMER

i,

EQUILIBRIUM
c

UNLOADED
A

[

EQUILIBRIUM
COPIOUS  DEFORMATION
FLUID
EXUDATION

. = ‘ ._B
TIME TIME —

1

c—

=

COMPRESSIVE LOAD
q
8

Matej DANIEL (Ustav mechaniky, biomechani Biomechanika vazu a chrupavek October 25, 2013 30/56



Chrupavka
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Confined compression

Constant load
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Confined compression
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Creep chrupavky
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Permeabilita

Darcyho zékon

Darcyho zakon je matematicky vztah, ktery definuje rychlost pritoku
kapaliny nebo plynu pevnym poréznim télesem.

v =kVp
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Permeabilita

Vp =Pk =k
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Fluid filled chamber
— Avrticular
High pressure (Py) cartilage

AL

- Porous plate

Low pressure (P4)

Fluid filled chamber J

=—> Direction of fluid flow

Figure 5.6: Schematic representation of a device used to
measure the permeability of cartilage. A slice of cartilage is
supported on a porous plate in a fluid-filled chamber. High
pressure applied to one side of the cartilage drives fluid flow.
The average fluid velocity through the cartilage is proportional
to the pressure gradient, and the constant of proportionality is
called the permeability.
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Mechanické testy chrupavky
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Testovani tahem
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GAG vs. tuhost
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Agregovany modul pruznosti
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Permeabilita
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Nehomogenita
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Nelinearita v tahu a tlaku
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Nelinearita v tahu a tlaku

Split lines
po vpichu jehlou kruhového prifezu vznikne ovalny vpich

@ 5.9 MPa vs 7.8 MPa ve sméru malé deformace
@ 26 MPa vs 43 MPa ve sméru velké deformace
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Split lines
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Mechano-elektro-chemické vlastnosti

INTERMOLECULAR CHARGE
REPULSIVE FORCES

INCREASED CHARGE DENSITY
INCREASED REPULSIVE FORCES

SMALLER DOMAIN

DECREASED CHARGE GROUPS
DECREASED REPULSIVE FORCES

12 & DECREASED REPULSIVE FORCES

SMALLERDOMAIN 4 SALT Y
- CONCENTRATION

Matej DANIEL

a vazu a chrupavek

October 25, 2013



Treni

Tribologie
z feckého - tfit
je védecky obor, zabyvajici se procesy tfeni, opotiebeni a mazani.
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Treni

@ Hydrodynamické mazani — mezi dvojici povrchl je vrstva maziva

©@ Elastohydrodynamické mazani — dvojice povrchd je nazvajem
odélena velmi tenkou vrstvou maziva

© Smisené mazani — dvojice povrchu je ¢aste¢né oddélena
mazivem ale existuji ¢asti, kde jsou tyto povrchy v pfimém
kontaktu.

© Suché treni - pfimy kontakt mezi kontaktnimi povrchy
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Chrupavka - hydrodynamické a tenky film
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Elastohydrodynamické mazani
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Chrupavka - smiSené mazani
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Funkce meniskd
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