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REGENERATIVNI MEDICINA

= |ékarske postupy, ktere umoznuji telu opravit,
nahradit nebo regenerovat poskozené nebo
nemocné bunky, tkaneé a organy

= bunécné terapie

= tkanove a organové nahrady
= biomaterialove inzenyrstvi

= produkce rtstovych faktorl
= transplantacni medicina




Program prednasky:

Strategie pripravy tkanovych a organovych nahrad

Priprava tkanovych nahrad:

= oprava poranéné rohovky

» priprava umélé kize

= priprava umelych chrupavek

Priprava organovych nahrad:

» rekonstrukce mocového mechyre

= priprava "umelé" ledviny

= priprava umeleho vnejsiho ucha (boltce)
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Strategie nahrady ECM — obecné schéma
(autologni provedeni)




3 zakladni strategie regenerace tkani
= bunécné preparaty (cell-based therapy):

oprava tkane transplantaci zdravych bunek do
mista poskozen

» nahrada ECM (scaffold-guided therapy):

porézni blodegradovatelny material, ktery slouzi
jako "leseni" pro darcovske zdrave bunky

» aplikace rdstovych faktord (bioactive molecule-
guided therapy):

indukovana proliferace a diferenciace bunek v
poskozené tkani aplikaci rdstovych faktord

Casto kombinace vSech 3 strategii




Nahrady extracelularni matrix (ECM):

Prakticke vyuziti nahrad extracelularni matrix:

» komercné dostupne:
klze, chrupavka

= ve stadiu vyzkumu:
chrupavka, kost, jatra, cévy
oprava poraneéné michy
mocovy mechyr, ledvina




Priklady nosicl (scaffolds) biologického ptivodu

stfevni submukozni tkan

kolagenova matrix




3D-bioprinting:
= primé nahrady chrupavcitych tkani nebo kosti

= 3D scaffold pro pripravu tkanovych a
organovych nahrad
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" Custom-made 3D stent in place: bronchi is now open,
Stenosis: secondary bronchiclosed, right lower lobe is operational
rightlower lobeisnot operational |
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Aplikace rlstovych faktord:
» rlstové faktory:

PDGF, BMP-2 (bone morphogenetic protein)
» praktické vyuziti: chrupavka, kost

Lécba hlubokych poranéni:
kombinace vSech strategii




Strategie nahrady ECM pri poranéni michy:

MENDING A SEVERED SPINAL CORD

Nanoscaffold

DOSUD VZDY NEUSPESNE
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Oprava poranéné rohovky

1. od
2. ku
3. ku
4,

bér bunek z oblasti limbu —
tivace na feeder-layer (mysi fibroblasty) —

tivace na gelu —

transplantace

Structure of human eye Structure of cornea

Bowman's Descemet's
membrane membrane

tween the cormea and conpunctiva,
this is where comeal epihelial stem
cells are found.

Endothelium

Limbus: Located at the border be- |
Stroma

Epithelium: The outermost layer of the cornea,
composed of cormeal epithekal cells,
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Oprava poranéné rohovky

16




Oprava poranené rohovky

N—

For Cornea Transplantatlon

Cadaveric Eye
@ After the transplantation,
w remaining corneal rim
was cut into 10 pieces.

/lehal Epithelium

w ———Limbal Stroma

Submerge, 4 C Airlift, 4 C

Bi8120 Aplikovana bunécna biologie / 10 / 15.5.2017



> o
- o o
.— ES

-

_“aas

\’.\) Py

Priprava umélé kdze (artificial skin)

autologni, allogeni

keratinocyty z 1 cm? —

az 1000 cm? klze béhem 2 tydnd
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Priprava umélé klze (artificial skin)

80leta zena
bezprostfedné po poranéni

autologni graft po 12 mes.
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Priprava umélé kize (artificial skin)

68lety muz
bezprostredne po poranéni

allogenni graft a kultivovana
epidermis po 6 mes.




Oprava poskozené chrupavky

odbér malého objemu chrupavky Z kloubu —
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rozvolnéni chondrocytd — smichani s kolagenovym
gelem — vytvarovani — kultivace — transplantace

Transplantation of aufologous cultured cartilage (knee-joint)

Cartilage specimen

Collecton of

\ Area of Gofoctive l 5 honi

canilage
Colloction of cartilago

Cultured cartilage transplanted
' ~— I and covered with perostoum
| > ‘.‘. Doe taken from the tibla
Cultured embedded
in atelocollagen gel

(obout four wooks)




Oprava poskozené chrupavky

Cultured Cartilage

Before transplantation After transplantation
(1-2 years following surgery)
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Rekonstrukce mocového méchyre

Current Opinion in Biolechnology

a) scaffold s nasazenymi bunkami
b) spojeni scaffold osazeného bunkami s plvodnim
mechyfem

c) implantat je pokryt fibrinovou hmotou (pripojeni
— omentum)



Rekonstruovana mocova trubice
s vyuzitim kolagenove matrix:
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Current Opinion in Biotechnology




Priprava "umélé" ledviny

STEP 1: Doctors STEP 2: Cells
harvest the patient's are grownona STEP 4: The
kidney cells biodegradable, full organ

kidney-shaped takes shape
scaffold

; »
The scaffold is like the frame of a
house, except once the house is
done—the organ is in place and vessels feed IR
fed by blood vessels—the frame growing kidney
disappears.

Strategie nahrady ECM (v dobé pred
3D-bioprintingem)
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Vytvoreni funkcni transplantovatelné ledviny:

» odstranéni bunék z plivodni kadaverozni ledviny
(decelularizace) — osazeni epitelialnimi a
endotelialnimi bunkami — kultivace v bioreaktoru —
transplantace pokusnym zviratim — funkéni ledvina

nature

medicine

nature.com * journal home » advance online publication » technical report » abstract

ARTICLE PREVIEW

view full access options »
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Regeneration and experimental orthotopic
transplantation of a bioengineered kidney

Jeremy J Song, Jacques P Guyette, Sarah E Gilpin, Gabriel Gonzalez, Joseph P Vacanti &
Harald C Ott
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Priprava "umelé" ledviny

Wake Forest Institute for Regenerative Medicine
(Winston-Salem, NC, USA)




Priprava vnéjsiho ucha (usniho boltce)

Wake Forest Institute for Regenerative Medicine
(Winston-Salem, NC, USA)
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Scaffold pro usni boltec pripraveny 3D tiskem:
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Osazovani scaffoldu pro usni boltec
bunécnou suspenzi:
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Kultivace bunék na scaffoldu pro usni boltec:
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