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Program

a sbornik abstraktu



23.dubna 2025 stieda

10:00 - 12:30 Registrace ucastnik

13:00 - 13:20 Zahajeni konference

13:20 - 15:00 Sekce prednasek

15:00 - 15:30 Coffee Break

15:30 - 16:30 Sekce prednasek

16:30 - 17:20 Sekce komentovanych posterd
19:30 - 24:00 Vecere a spolecensky vecer
24.dubna 2025 ctvrtek

9:00 - 10:40 Sekce prednasek

10:40 - 11:10 Coffee Break

11:10 - 12:10 Sekce prednasek

12:10 - 13:00 Sekce komentovanych postert
13:00 - 14:15 Obéd

14:30 Spolec¢né foceni

16:00 - 18:00 Plavba lodi

19:30 - 24:00 Vecere a spolecensky vecer

25.dubna 2025 patek

9:00 - 10:00 Sekce prednasek

10:00 - 11:00 Sekce komentovanych posterd
11:00 - 11:30 Coffee Break

11:30 - 12:30 Sekce prednasek

12:30 - 12:45 Vyhlaseni vitézl o tfi nejlepsi

komentované postery
12:45 Zakonceni konference
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Stante se clenem Spolecnosti pro bioimplantologii!

Mate zajem o bunécnou terapii, regenerativni medicinu nebo tkanové
inZenyrstvi? Pridejte se k ndm a stante se soucasti dynamické komunity,
ktera propojuje vyzkum s klinickou praxi a pomaha formovat budoucnost
mediciny.

Spoleénost pro bioimplantologii CLS JEP (dale jen OS) je dobrovolné
sdruZeni odbornikQ, ktefi se chtéji podilet na rozvoji a praktické aplikaci
buné&cné a tkarnové lécby v Ceské republice. OS je organizaéni slozkou CLS
JEP, bez pravni subjektivity, ale s plnou odpovédnosti za svou odbornou ¢in-
nost.

NaSe spolecnost neni uréena pouze lékaFfim - vitime védecké pra-
covniky a studenty z oborii materialového a polymerniho inZenyr-
stvi, nanovlaken, mechaniky, fyziky €i biologie. Spojujeme také odborniky
z medicinskych oblasti, jako jsou ortopedie, chirurgie, stomatologie,
plasticka chirurgie, traumatologie, onkologie a Ié¢ba akutnich i chronickych
poranéni.

NaSim cilem je vytvaret podminky pro rozvoj bioimplantologie a pod-
porovat jeji praktické vyuZiti v éeském zdravotnictvi.

Poslani Spole€nosti pro bioimplantologii

Spolec€nost pro bioimplantologii si klade za cil zprostfedkovavat infor-
mace o tkanovych nahradach zaloZené na védeckych diikazech nejen
odbornikiim, ale také laické verejnosti a pacientskym organizacim.

Vérime, Ze sdileni znalosti a spoluprace mezi védeckymi a klinickymi obory
pomUZe posunout hranice moderni mediciny a prispéje k lepsi kvalité Zivota
pacientd.

»VSe se méni, nic nezanika.”
,Omnia mutantur, nihil interit.”

Pripojte se k nam a pomozte
posouvat hranice moderni mediciny!

Vice na https://www.bioimplantologie.cz/clenstvi/



Témata konference pro rok 2025
® kmenové bunky a jiné bunécné terapie
® materialy a pokrocilé technologie pro bioimplantologii
® transplantace tkani v€etné mikrobiomu
® transport léCiv
@ klinické aspekty regenerace tkani
® biomechanika
® zobrazovaci metody v biomediciné
® bunécné a zvifeci modely v biomediciné
@ preklinické a klinické studie

® numerické modely a statistika v biomediciné

Programovy vybor
doc. Ing. Lucy Vojtova, Ph.D. - predsedkyné spolecnosti
CEITEC VUT Brno

MUDr. MDDr. Martin Bartos, Ph.D.
Stomatologicka klinika, 1. LF UK a VFN

doc. Ing. Véra Jencov4, Ph.D.
Katedra chemie, TU v Liberci

Mgr. Michala Klusacek Rampichova, Ph.D.
Ustav experimentalni mediciny AVCR, v.v.i.

prof. MUDr. Bretislav Lipovy, Ph.D., MBA, LL.M., FICS
Fakultni nemocnice Brno

doc. MUDr. Daniel Lysak, Ph.D.
Hematologicko-onkologické oddéleni, FN Plzen

doc. Ing. Radek Sedlacek, Ph.D.
Fakulta strojni, CVUT v Praze

doc. Ing. Tomas Suchy, Ph.D.
Oddé&leni kompozitnich a uhlikovych material, USMH AVCR, v.v.i.

Ing. Lucie ViStejnova, Ph.D.
Lékarska fakulta v Plzni, Univerzita Karlova

Organizacni sekretariat

Congress Business Travel

Lidicka 43/66

150 00 Praha 5 - Andél

telefon: 224 942 575, 224 942 579

e-mail: bioimplantologie2025@cbttravel.cz

®



ZAKLADNI INFORMACE

Misto konani

Orea Resort Santon Brno
Pristavni 1064/38
Brno-Bystrc

Registracni poplatky

Cena je uvedena vcetné 21% DPH

Registracni poplatek do 13.4.2025 | od 14. 4. 2025
Clen BioS 4 500 K¢ 5500 K¢
Neclen 4 800 K¢ 5800 K¢

Registracni poplatek zahrnuje:

* vstupné na konferenci

« obcerstveni v prabéhu akce

* obé&d ve Ctvrtek 24. 4. 2025

* spolecna vecere ve stfedu 23. 4. a ve Ctvrtek 24. 4. 2025
* program a sbornik abstraktl

* konferen¢ni materialy

* vylet lodi 24. 4. 2025

Vystava firem

Vystava firem je umisténa v prostorach hotelu - foyer u pfednaskové Casti
a otevrena pro Ucastniky v dobé konani konference kazdy den.
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PROGRAM KONFERENCE

10:00 - 12:30

13:00 - 13:20

13:20 - 13:50

13:50 - 14:20

14:20 - 14:50

14:50 - 15:00

15:00 - 15:30

15:30 - 16:00

Jandova

16:00 - 16:20

16:20 - 16:30

16:30 - 17:20

19:30 - 24:00

23. dub

na 2025 (streda)

Registrace Ucastnik{

predsedajici: Luc

Barbora East

Zahajeni konference

Sekce 1:
ie ViStejnova & Tomas Suchy
Prosthetic materials in abdominal
wall reconstruction

Jifi Vejmélka

Regenerace stfevni mikrobioty:
Jak ji podporit?

Tomas Grus

Materialy pouzivané v chirurgii aorty,
srdecni podpory

Accela

Micro-CT Imaging and 3D Tissue Models:
Advancing Biomplantology

Kavova prestavka

Sekce 2:

Michala Klusacek Rampichova & Daniel Lysak

Miroslava Vyuziti kryokonzervovanych cévnich stépt
pro Ucely transplantace
Analyza sloZzeni meziproduktl a [écivych
Daniel Lvsak pripravkd s mesenchymalnimi stromalnimi
y burikami pro 1é¢bu reakce Stépu proti
hostiteli
Snadna a dostupna analyza bunék
Merck pro inteligentni laboratof budoucnosti:

Digitalni zobrazovaci systém Millicell DCI
v aki

Komentované p

ostery I.

Enzybiotic-loaded Hydrogel Dressings

Lucy Vojtova for the Treatment of Infected Wounds:
Comprehensive Study
5 Changes of ICAM-1 molecule expression
Jan Capek in 2D and 3D models of SH-SY5Y cells after
cisplatin treatment
S CuO nano/microparticle-loaded nanofibers
Eva Filova . ;
for protective aids
- Toxicity of heavy metals tested in a 3D model
Jiri Handl
of neuroblastoma cells
&2 Uvolfiovani experimentalni 1atky LPPO
Sarka . § pe fx
. z nanovlakennych materialt pro tkanové
Hauzerova e
inZenyrstvi
Kristyna Biokompozitni kostni cement pro 3D tisk
Hlindkova bioresorbovatelnych kostnich ndhrad

Spolec¢na vecere




24. dubna 2025 (ctvrtek)

=)
Sekce 1: ~
Lucie ViStejnova & Daniel Lysak 8
9:00 - 9:30 Jifi Molacek Biotechnologie v chirurgii ;
9:30 - 10:00 Petr Kasik Kranioplastika - sou¢asné trendy =
Titanovy osteosynteticky material - zhod-
10:00 - 10:30 Petr Posta noceni dlouhodobych vysledkl chirurgické

léCby zlomenin Celisti

Sledovani hojeni ran, diferenciace bunék
10:30 - 10:40 East Port a CAR-T terapie pomoci Omni FL live-cell
mikroskopu

10:40 - 11:10 Kavova prestavka

Sekce 2:
Lucy Vojtova & Bretislav Lipovy

Inovativni strategie pro preziti tukového
Stépu: animalni model

11:10 - 11:40 Bretislav Lipovy

11:40 - 12:10 Eric Glowacki Implantabilni fotovoltaicka zafizeni

12:10 - 13:00 Komentované postery II.

Nanovlakenné materialy kombinujici
Véra Jencova vodorozpustna a biodegradabilni viakna
pro efektivnéjSi podporu hojeni ran

Surface modification of implantable

Juraj Kronek materials using non-biofouling polymers

Drug delivery systems based
on poly(2-oxazolines): Therapeutic
and bioimmunological effects

Zuzana
Kronekova

Biocompatibility Assessment of
Graphene-Functionalized PLCL Nanofibers
for Bioelectronic Applications

Viktorie
Rockova

5 Optimization of an in vitro model for
Eva Sebova simulating bone regeneration
and vascularization

13:00 - 14:15 Spolecny obéd
14:30 Spolec¢né foceni
16:00 - 18:00 Plavba lodi
19:30 - 24:00 Spolecna vecere
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9:00 - 9:30 Zdenék Dvorak

25. dubna 2025 (patek)

Véra Jen€ova & Martin Bartos

Sekce 1:

Soucasné moznosti a limity rekonstrukce
obliceje a dutiny Ustni z pohledu plastické
chirurgie

9:30 - 10:00 David Lukas

Rizené uvolfovani lé¢iv z nanovldkennych
materiall

10:00 - 11:00

Komentované postery lli

/V\ndrea
Simicekova

Nova synteticka dermalni ndhrada
Novosorb® BTM v klinické praxi

Karolina
Slonkové

Implantable Depot Formulation
for Controlled On-Demand Drug Release

Hana
Studenovska

Nanovlakenné membrany na bazi
syntetickych poly(a-aminokyselin)

Antonin Vi¢ek

Comparison of 2D and 3D Models Derived
from Gastric Cancer N87 Cell Line

Jan Zidek

Uvolriovani modelovych aktivnich latek
z vrstvenych nanotextilii s polyvinylbutyralem
pro medicinské aplikace

11:00 - 11:30 Kavova prestavka

11:30 - 11:50 David Chvatil

Radek Sedlacek & Tomas Suchy

Sekce 2:

Ozafovani biomaterialt na mikrotronu

11:50 - 12:10 Elena Filova

Bioactive strontium-calcium doped coatings
for bone implants

Natalia

12:10 - 12:30 Luptakova

Study of Interfaces between Cranial Bone
and AISI 304 Steel after Long-Term
Implantation

12:30 - 12:45

Vyhlaseni vitéz( soutéze o nejlepsi komentovany poster

12:45

Ukonceni konference




SBORNIK PﬁEDI}IIf\§EK
A POSTERU

Jsou fazeny dle prezentujiciho
autora abecedné.

Texty abstrakt neprosly jazykovou
ani redak¢ni upravou.






VYZVANE PREDNASKY
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S’OUfI,\SNE MOZNOSTI A LIMITY REKONSTRUKCE OBLICEJE A DUTINY
USTNi Z POHLEDU PLASTICKE CHIRURGIE

Dvordk Z.", VySka T.", Mrdzek T. Z.", Knoz M.", Kubdt M.", Stupka I.", Pink R.?

'Klinika plastické a estetické chirurgie FN U sv. Anny a Lékarské fakulty Masarykovy univerzity
v Brné
?Klinika Ustni, Celistni a oblicejové chirurgie FN Olomouc

Z pohledu plastického chirurga je tfeba pFi korekci mékkych a tvrdych tkani obliceje
zvazit, zda je tfeba jen modifikovat vlastnosti dané tkané (lipofiling, fillery), nebo je tfeba
ji chirurgicky modelovat ¢i posouvat anebo je nutno nekvalitni, ménécennou ¢i postize-
nou tkan odstranit a zcela nahradit novou z blizkych nebo vzdalenych zdroja (regionaini
a volné laloky). Podobné postupujeme jak u vrozenych, tak podrazovych a onkologickych
defektl obli¢eje jak v pFipadé mékkych, tak i tvrdych tkani. Obecné Gprava tvrdych tkani
by méla pfedchazet korekci mékkych tkani. Pfi rekonstrukci obecné postupujeme podle
rekonstrukéniho Zebficku od jednodussi techniky rekonstrukce s vyuZitim mistnich tkani
az po volné tkanoveé presuny.

Moderni pfistup k rekonstrukci tkani v obliceji zahrnuje vzdy peclivé rozdéleni planova-
né rekonstrukce do jednotlivych krokd s exaktnim planovanim tvaru a velikosti rekonstru-
ovanych celkll podle druhostranného vzoru nebo podle obecnych estetickych kdnond.
rekonstrukci Ize s vyhodou vyuZit techniku delay (,trénovani” cévniho recisté dané tka-
né), prelaminace (modifikace vlastnosti tkané implantaci jiné nebo umélé tkané 2-4 tyd-
ny pfed planovanou rekonstrukci) a prefabrikace (manipulace s cévnim zasobenim dané
tkané s vytvorenim nového typu tkafiového laloku).

Vzorovymi pacienty pro tyto typy vykonU jsou pacienti s vrozenym vadami obliceje,
nejCastéji s rozStépovymi vadami (sekundarni a ortognatni korekce) a pacienti s rliznymi
defekty (ztrata mékkych a tvrdych tkani obliceje po resekci tumoru ¢i po Urazu).

Obecnou platnost si stale zachovavaji Millardova a Gilliesova pravidla plastické chirur-
gie - observace je zaklad diagnozy, diagn6za musi byt stanovena pred Iécbou, vzdy je
tfeba vytvofit model defektu a stanovit operacni plan, normalni tkané je tfeba vratit do
normalni pozice, primarni vysledek rekonstrukce nikdy nesmi byt ohrozen sekundarnim
defektem, ztraty musi byt hrazeny pfirozenymi tkanémi, nikdy neodstrafiovat tkan, do-
kud si nejsem jist, Ze ji nebudu potfebovat. KdyZ Ize néktery operacni krok udélat s vy-
hodou sekundarng, provést to tak. Zachovanim téchto postupl a zahrnutim modernich
pristupl s vyuZitim novych umélych materiall Ize dosdhnout dobrého funkéniho a este-
tického vysledku rekonstrukce obliceje.

Prdce byla podporena internim projektem specifického vyzkumu MUNI/A/1754/2024- Evaluace
inovativnich postup( plastické a rekonstrukcni chirurgie V.



IMPLANTABILNI MATERIALY V REKONSTRUKCI BRISNi STENY

East B.
IIl. Chirurgicka klinika 1. LF UK a FN Motol

Hernioplastika patfi k nejcastéjsSim chirurgickym vykondm a v soucasnosti se jen vyji-
mecné obejde bez pouZziti implantované kylni sitky. Celosvétové se kazdorocné provede
priblizné 20 milion’ operaci kyly. Tyto zakroky predstavuji specificky model pro studium
interakce mezi implantatem a biologickym prostfedim.

V prednasce bude podan prehled soucasné pouzivanych material( s dlirazem na jejich
fyzikalni, chemické a biologické vlastnosti, které ovliviuji jejich chovani in vivo. Diskuto-
vany budou rozdily mezi syntetickymi polymery, biosyntetickymi a biologickymi materialy
z hlediska jejich stability, imunogenniho potencialu, tendence k tvorbé jizevnaté tkané
a mechanické integrity.

Zvlastni pozornost bude vénovana problematice biokompatibility v kontextu chronic-
kého zanétu, infekénich komplikaci, recidiv, bolesti a celkové bezpecnosti.

Cilem prednasky je iniciovat mezioborovou diskuzi o tom, jak mohou poznatky z ma-

a individualizovanych feSenfi v oblasti implantabilnich biomateriald.

IMPLANTABILNI FOTOVOLTAICKA ZARIZENi

Glowacki E. D.?, JakeSovd M.?
'CEITEC, Vysoké uceni technické v Brné

Existuje velkd poptavka po minimalné invazivnich neuromodulacnich technologiich,
jednak pro ucely zakladniho vyzkumu, jednak pro bioelektronickou medicinu. V této pred-
nasce budou predstaveny nase pokroky ve vyvoji ultratenkych optoelektronickych zafize-
ni pro minimalné invazivni neurostimulaci. VSechna tato zafizeni vyuzivaji cervené/ infra-
Cervené zareni v okné transparentnosti tkané k aktivaci mikroskopickych polovodi¢ovych
soucastek. Nasi klicovou technologii je organicky elektrolyticky fotokondenzator (OEPC) -
zafizeni, které napodobuje bipolarni proudovou pulzni neurostimulaci a tim prevadi op-
ticky signal pfimo na neurostimulacni impuls. Tato zafizeni nejsou pouze bezdratova,
ale jsou také 100 - 1000 x ten¢i neZ stavajici technologie. Budou predstaveny priklady
rdznych chronickych implantatl schopnych stimulovat periferni nervy, kortikalni povrch
i hlubSi mozkové struktury. Svételny vykon Ize bezpecné a efektivné prenaset do implan-
tatd aZz 15 mm pod povrchem klZe a Ucinné pronikad pokozkou i lebecni kosti. Budou
predloZeny argumenty pro¢ kombinace hlubokého ¢erveného svétla a ultratenkych foto-
voltaickych zafizeni mdZe predstavovat tcinny zplsob pohdnéni riznych implantabilnich
zafizeni.

Tento vyzkum je podporen projektem ERC ,Optoelectronic medicine - nerve cell regula-
tion with light” # 949191.
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MATERIALY POUZIVANE V CHIRURGII AORTY
SRDECNi PODPORY

Grus T.", Spaéek M., Fila P.2 Netuka I.?

"Il. chirurgickd klinika kardiovaskuldrni chirurgie VSeobecné fakultni nemocnice v Praze
a 1. lékarské fakulty Univerzity Karlovy

2 Centrum kardiovaskuldrni a transplantacni chirurgie Brno

3 Klinika kardiovaskuldrni chirurgie IKEM, Praha

Chirurgie aorty je jednim z nejkomplexnéjSich odvétvi cévni a kardiochirurgie, vyZaduji-
ci pouziti specializovanych materiald s vysokou odolnosti, biokompatibilitou a dlouhodo-
bou stabilitou. Mezi nejcastéji vyuzivané materialy patfi syntetické cévni nahrady (Dacron,
ePTFE), biologické Stépy (alografty, xenografty) a kombinované stentgrafty, které jsou
klicové pro endovaskularni 1é¢bu (EVAR, TEVAR). Kromé toho se uplatfiuji hemostatické
materidly, tkarova lepidla a antimikrobialné impregnované grafty pro prevenci infekénich
komplikaci. Cilem pfispévku je predstavit soucasné trendy v materidlovém inZenyrstvi
a jejich dopad na vysledky chirurgické 1é¢by aortalnich onemocnéni. Pozornost bude vé-
novana zejména inovacim v oblasti biokompatibilnich polymer0, hybridnich materiald
a novych pristupl ke zlepSeni dlouhodobé funkénosti aortalnich rekonstrukci.

Vyvoj srdecnich podpor v kardiochirurgii je vyrazné ovlivnén technologickym pokro-
kem, miniaturizaci zafizeni a zlepSenim jejich dlouhodobé efektivity. Mezi moderni sys-
témy, které se z pohledu chirurga bézné vyuzivaji, patfi ECMO, Impella 5.5 nebo kom-
binované zapojeni v ramci konceptu ECMELLA. Kromé toho je vyznamnym pokrokem
i HeartMate 3 (HM3), které u pacientl se srde¢nim selhdnim predstavuje alternativu
k transplantaci srdce.



VYUZITi KRYOKONZERVOVANYCH CEVNiCH STEPU PRO UCELY
TRANSPLANTACE

Jandovd M."2 MéFicka P.", Spacek M.

" Tkdriovd dtfedna Fakultni nemocnice Hradec Krdlové, Hradec Krdlové

2Ustav histologie a embryologie Lékarské fakulty v Hradci Krdalové Univerzity Karlovy

311. chirurgické kl. kardiovaskuldrni chirurgie 1. LF UK Fakultni a VSeobecnd fakultni nemocnice,
Praha

Fakultni nemocnice Hradec Kralové je v soucasné dobé jedinym pracovistém, kte-
ré pripravuje kryokonzervované cévni Stépy pro Ucely alogenni transplantace a posky-
tuje je specializovanym pracovistim kardiovaskularni chirurgie (organova a vaskular-
ni transplantacni centra). Tyto Stépy jsou urcené k rekonstrukénim cévnim vykondm
v pfipadech, kdy nelze u pacienta odebrat kvalitni autologni Stép nebo v pripadech, kdy
pouziti autologniho Stépu nepfipada vibec v Gvahu resp neni k dispozici Cerstvy hy-
potermicky konzervovany Stép. Cévni alotransplantat kryokonzervovany je pfipraven
zvenozni nebo arterialni tkané odebrané zemrelému darci chirurgickymi tymy specializo-
vanych organovych nebo vaskularnich transplantacnich center bezprostrfedné po probéh-
[ém multiorgdnovém odbéru na operacnich salech darcovskych nemocnic. Pfi zpracovani
ke kryokonzervaci v Cistych prostorech tfidy A s pozadim B je tkan dekontaminovana a na-
sledné programované zmrazena s pouzitim 10 % dimethylsulfoxidu a lidského sérového
albuminu. Kryokonzervované 3tépy jsou skladovany v parach kapalného dusiku pfi teplo-
té v kontejneru s automatickym plnénim a kontinualni monitoraci teploty. V ramci pétile-
té kryostabilitni studie byla ovéfena Zivotaschopnost bunék cévni stény pomoci fluores-
cenc¢niho barveni s vyuzitim konfokalni mikroskpie pro dva zplsoby rozmrazovani celkem
u 12 cév. Pfi pomalém rozmrazovani byla vitalita bunék v cirkularnich fezech 87,7 % £ 11,3,
v longitudindlnich fezech 74,5 % + 13,7; pfi rychlém rozmrazeni 85,5 % + 16,7 v cirku-
larnich fezech a 81,2 % + 12,6 v longitudinalnich Fezech. Vysledky dokladaji, Ze proces
zpracovani a nasledného skladovani je optimalné nastaven. Pfedmétem dalSich zkouma-
ni bude ovéreni vlastnosti bunék cévni stény histologickymi technikami po desetiletém
skladovani.

Podékovani projektu: ,Podpofeno MZ CR - RVO (FNHK, 00179906) a (VFN, 00064165).
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KRANIOPLASTIKA - SOUCASNE TRENDY
Mracek J.”, Holeckovd 1.7, Kasik P.”, PFiban V.?

'Biomedicinské centrum, Lékarskd fakulta v Plzni, Univerzita Karlova, Plzefi
2CEITEC, Vlysoké uceni technické v Brné

sUstav struktury a mechaniky hornin, AV CR, Praha

“Fakulta strojni, Ceské vysoké uceni technické v Praze, Praha
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¢ Stomatologickd klinika a 1. ékarska fakulta Univerzity Karlovy, Praha
”Neurochirurgickd klinika, Fakultni nemocnice Plzen, Plzen

Reparace kostniho defektu lebecni klenby - kranioplastika je indikovana z dévodd ku-
rativnich, protektivnich a kosmetickych. Ke kranioplastice Ize pouzit autologni kostni plo-
ténku odstranénou pfi ptvodni operaci nebo rlizné alogenni materialy.

PFestoZe kranioplastika je pomérné jednoducha operace, je zatiZzena vysokym vysky-
kostni ploténky.

Z dlvodU nedostatku kvalitnich dat dosud nebyla na poli kranioplastiky vytvorena evi-
dence-based guidelines. Ani provedené metaanalyzy neprokazaly superioritu nékterého
z typl pouzitého materialu. Nicméné vzhledem k signifikantni resorpci je zejména u vel-
kych defektd patrny urcity odklon od kranioplastiky autologni kostni ploténkou, ktera
byla dosud povaZzovana za zlaty standard.

Mezi diskutované faktory souvisejici s morbiditou kranioplastiky patfi indikace a tech-
nické provedeni operace, pouZity material, timing kranioplastiky, typ primarni patologie,
velikost kostniho defektu, rizikovy terén, zplsob uchovavani autologni kostni ploténky,
hydrocefalus a vék nemocnych.

Ve sdéleni prezentujeme soucasné trendy kranioplastiky na vlastnim klinickém mate-
rialu a vyzkumu.



BIOTECHNOLOGIE V CHIRURGII
Moldéek J.

Chirurgicka klinika a Lékafskd fakulta v Plzni, Univerzity Karlovy, Praha

Autor shrnuje roli rznych biotechnologickych, bioinZzenyrskych a bioindustrialnich me-
tod a procesu v chirurgickych oborech. Vyzdvihuje krucidlni roli spoluprace ékafu a tech-
nickych odbornik(, kterd vede ku prospéchu pacienta.

TITANOVY OSTEOSYNTETICKY MATERIAL - ZHODNOCENI
DLOUHODOBYCH VYSLEDKU CHIRURGICKE LECBY ZLOMENIN CELISTI

Posta P.’, Vistejnovd L.%, Sajenko M.", Tolde Z.3

'Stomatologickd klinika LFP UK a FN Plzen
’Biomedlicinské centrum, Lékarskd fakulta v Pizni, Univerzita Karlova
3Fakulta strojni, Ceské vysoké uceni technické v Praze

Nase pracovisté jakoZto soucast traumacentra Fakultni nemocnice v Plzni ma bohaté
zkuSenosti s oSetfovanim zlomenin oblicejového skeletu. Strategie operativy na nasi kli-
nice je v souladu s doporucenim celosvétové uznavané mezinarodni skupiny AO CMFS
(Arbeitsgemeinschaft fir Osteosynthesefragen - Association for the Study of Internal
Fixation - Cranio-Maxillo-Facial surgery zaloZené ve Svycarsku v roce 1959). Material k os-
teosyntézam zlomenin celisti je na naSem pracovisti po mnoho let pouzivan od firmy
Synthes, pricemz v prlbéhu casu doslo k prechodu na novou verzi dlah, které zacaly
byt v nasi operativé pouzivany zhruba mezi roky 2016 - 2017. V poslednich letech jsme
u nasich pacientd zaznamenali zvySenou miru pooperacnich komplikaci ve smyslu po-
zdniho selhani osteosyntézy. Z tohoto dlvodu jsme zahdjili retrospektivni analyzu na-
Sich 1é¢ebnych vysledkl a stanovili nékolik hypotéz, které by mohly postihnout ddvody
selhani. Jednou z nasSich hypotéz je, Ze zména osteosyntetického systému by mohla mit
vliv na vysledny Ié¢ebny efekt osteosyntézy zlomenin Celisti. Na zakladé literarni reserse
se nam nepodafilo nalézt odpovéd na otazku interakce lidskych tkani s titanovym osteo-
syntetickym materidlem pouZivanym na nasem pracovisti. Z tohoto ddivodu jsme oslovili
Biomedicinské centrum Lékarské fakulty v Plzni s Zadosti o spolupraci v oblasti analyzy
vlastnosti ndmi pouzivanych osteosyntetickych dlah a Sroubl se zamérenim na zménu
dodavaného osteosyntetického materialu a interakce s lidskymi tkdnémi. V naSem sou-
boru retrospektivné sledujeme pacienty spliujici nastavena inkluzni kritéria. Mezi nimi
je napriklad podstoupeni operativniho o3etfeni zlomeniny Celisti (open reduction and
internal fixation - ORIF) v roce 2014 a déle a nasledna monitorace po dobu minimalné
3 mésicl. Snazime se identifikovat podobu a mozny dlivod selhani, najit pripadné odlis-
nosti v souborech pacientl zhojenych bez komplikaci a s komplikacemi a dat do souvis-
losti se zjisténymi skutecnostmi u jednotlivych pripadd. Vysledky této studie prezentuje-
me v naSem sdéleni.

7

~

R

é
>
=
m
)
=
m
=)
=
>
wn
=
=<




7

~

Rs

§
>
=
rm
)
=
m
o
=
>
wn
=
=<

REGENERACE STREVNI MIKROBIOTY: JAK JI PODPORIT?

Vejmelka J.
Interni klinika 3. LF UK a FTN Praha, Ceskd mikrobiomovd spolecnost CLS JEP, z.s.

Stfevni mikrobiota je kliCovou soucasti mikrobioty lidského téla. Podili se na tvorbé
prospésnych metabolitl, podporuje imunitni systém a zastava rfadu dalsich esencialnich
funkci. Sdéleni se zaméfuje na strategie ovliviujici stfevni mikrobiotu s cilem obnovit
stfevni rovnovahu a dlouhodobé podpofit harmonii mezi mikrobiotou a organismem.
Zvlastni pozornost je vénovana fekalni mikrobialni terapii a jejimu potencialu pFi obnové
mikrobioty u pacient( s téZkou dysbiézou. Hlavni indikaci této terapie je rekurentnfi infek-
ce Clostridioides difficile. Klinické studie navic hodnotily jeji efekt a bezpe¢nost u pacient(
s idiopatickymi stfevnimi zanéty, syndromem drazdivého tracniku a dalSimi onemocnéni-
mi spojenymi s narusenim stfevni mikrobioty.

Sdéleni shrnuje moznosti modulace stfevni mikrobioty, zkuSenosti s mikrobialni terapii
a perspektivy jejiho vyuziti v klinické praxi.

Zdroje:

Hurych J, Vejmelka J, Hlinakova L, Kramna L, Larionov V, Kulich M, Cinek O, Kohout P.
Protocol for faecal microbiota transplantation in irritable bowel syndrome: the MISCEAT
study - a randomised, double-blind cross-over study using mixed microbiota from heal-
thy donors. BMJ Open. 2022 Jun 27;12(6):e056594. doi: 10.1136/bmjopen-2021-056594.
PMID: 35760542; PMCID: PMC9237876.

Khoruts A, Sadowsky MJ. Understanding the mechanisms of faecal microbiota transplan-
tation. Nat Rev Gastroenterol Hepatol. 2016 Sep;13(9):508-16. doi: 10.1038/nrgast-
ro.2016.98. Epub 2016 Jun 22. PMID: 27329806; PMCID: PMC5909819.

Schmidt TSB, Raes J, Bork P. The Human Gut Microbiome: From Association to Modulati-
on. Cell. 2018 Mar 8;172(6):1198-1215. doi: 10.1016/j.cell.2018.02.044. PMID: 29522742.
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BIOACTIVE STRONTIUM-CALCIUM DOPED COATINGS FOR BONE
IMPLANTS

Filovd E."?, Gabor R. 2, Doubkovd M."? Cvrcéek L.>3, Mali¢ M."?, MaSek K.?%
Hlinka J.5, Martynkovd G.S.?, Waltera J.>, VeCer M., Seidlerovd J.>?, Tokarcikovd M.?,
Bacdkovad L."?

"Laboratory of Biomaterials and Tissue Engineering, Institute of Physiology of the Czech Academy
of Sciences, Prague, Czech Republic, elena.filova@fgu.cas.cz

2Nanotechnology Centre, CEET, VSB - Technical University of Ostrava, Ostrava-Poruba,
Czech Republic

3Faculty of Mechanical Engineering, Czech Technical University in Prague, Prague,

Czech Republic

“Department of Surface and Plasma Science, Charles University, Prague, Czech Republic
*Faculty of Materials and Technology, VSB-Technical University of Ostrava,
Ostrava-Poruba, Czech Republic

¢Centre for Chemical Engineering, Faculty of Material Sciences and Technology,
VSB-Technical University of Ostrava, Ostrava, Poruba, Czech Republic

’Department of Chemistry and Physico-Chemical Processes Engineering,

Faculty of Materials and Technology, VSB-Technical University of Ostrava,
Ostrava-Poruba, Czech Republic

For rapid implant osseointegration, suitable bone implant topography and chemical
composition are important. Calcium and phosphate are bioactive components of hyd-
roxyapatite in bone, and strontium was observed to stimulate osteoblast proliferation,
osteogenic differentiation, and bone formation, and to inhibit bone resorption [1]. The
aim of this study was to develop new coatings containing Ca, P, and Sr by micro-arc oxi-
dation (MAO), to characterize their material properties, and to evaluate their effect on the
behavior of human bone marrow-derived stromal cells (hnMSCs).

The Ti6Al4V alloy samples were either ground and polished, or shot-blasted. These
surfaces were further chemically modified by MAO using special electrolytes, and the
coatings doped with Sr and Ca were created. The material properties were analyzed using
a field emission scanning electron microscope (FE-SEM, JEOL JSM-7610 F Plus, JEOL, Ja-
pan), a backscattered electron (BSE) detector with an attached energy-dispersive X-ray
spectrometer (EDX, Oxford Instruments), an X-ray photoelectron spectroscopy (XPS), and
a profilometer device (Talysurf 50, Taylor Hobson). The tribological properties were eva-
luated using the PIN ON DISK method. The in vitro evaluation was performed with hMSCs
in a standard cell culture medium, replaced by an osteogenic differentiation medium.
The cells were evaluated for metabolic activity (resazurin assay), alkaline phosphatase
activity, production of type | collagen and osteocalcin. The newly developed coatings
were cytocompatible and supported osteogenic differentiation.

MAO treatment seems to be a promising procedure for bone prosthesis modification.

Acknowledgment: Supported by project No. CZ.02. 01. 01/00/22_008/0004631 of the
Ministry of Education, Youth and Sports of the Czech Republic - Materials and technolo-
gies for sustainable development (MATUR) within the Jan Amos Komensky Operational
Program which was co-funded by the European Union, and by the Praemium Academiae
grant (No. AP2202) provided by the Czech Academy of Sciences.

[1] William Querido, Andre L. Rossi, Marcos Farina The effects of strontium on bone mine-
ral: A review on current knowledge and microanalytical approaches. Micron 2016, 80, 16,
122-134.



0ZAROVANI BIOMATERIALU NA MIKROTRONU
Chvdtil D., OlSansky V.

Ustav jaderné fyziky, AV CR, Re?

Mikrotron je typ kruhového urychlovace elektron(, ktery generuje urychlené elektrony.
UJF provozuje mikrotron MT25 s maximalini energii elektron(i 25 MeV. OzaFovani bio-
materiall elektronovym svazkem mUZze vyznamné ovlivnit jejich mechanické vlastnos-
ti v zavislosti na druhu materialu, energii elektronového svazku a celkové davce zareni.
Pri ozarovdni polymernich materidl( dochdzi k radiacnimu sitovdni, coZ miZe vést ke zlepSeni
jejich mechanickych a fyikalnich vlastnosti. Ozareni mdze vést také k vylepseni biokompa-
tibility povrchd, napf. zvyseni hydrofilicity. Vysokoenergetické elektrony Ize vyuZit také pro
studium vlivu vysokych davek ionizujiciho zareni na buriky a tkané a také k radiacni ste-
rilizaci biomatreial(. Diky vysoké energii elektrond Ize dosédhnout poZzadovanych efektl
za kratky expozi¢ni ¢as. Mikrotron umoznuje pfesné nastaveni energie a intenzity svazku,
C0Z umoznuje precizni nastaveni absorbované davky v materialech a davkového prikonu.
K ozarovani biomateriald Ize pouzit i fotonové svazky, které na mikrotronu vznikaji kon-
verzi na wolframovém terci.

INOVATIVNI STRATEGIE PRO PREZITi TUKOVEHO STEPU:
ANIMALNi MODEL

Lipovy B."? Holoubek]., Matyskovd D.3, Vdna V.3, HerudekJ.%, Jeklovd E.5, LiSkovd L.,
Hampl A.%, Vojtovd L.2

'Klinika popdleninové mediciny FN Krdlovské Vinohrady a 3. Iékarskd fakulta Univerzity Karlovy
2CEITEC, Vlysoké uceni technické v Brné

3Klinika popdlenin a plastické chirurgie FN Brno, Lékarskd fakulta, Masarykova univerzita Brno
“Enantis, s. r. 0., Brno

*Vyzkumny ustav veterindrniho Iékarstvi, v. v. i, Brno

¢Ustav histologie a embryologie, Lékarskad fakulta, Masarykova univerzita Brno

Autologni transplantace tuku je jedna z nevice popularnich technik v rekonstrukéni chi-
rurgii. Zakladni indikaci pro jeji provedeni je jak nahrada ztraceného objemu, tak také
podpora regenerace a limitace procesu reparace. Jedna z hlavnich otazek, které dnes
Celime, se tyka problematiky samotného preziti tukové tkané béhem jeji transplantace.
Tento aspekt se dnes velmi obtizné predikuje, coz vede k celé fadé medicinskych i social-
nich konsekvenci. Soucasna literdrni data ukazuji Ze klicovy aspekt akceptace transplan-
tovaného tuku je jeho vlastni neovaskularizace.

V ramci in vivo testovani preziti tukového Stépu jsme zavedli model autologni transplan-
tace u kralika, u kterého jsme prendseli tuk z tfisla do ucha. Cely experiment zahrno-
val Ctyri odliSné aditivace tuku, které méli zajistit jeho preziti: platelet-rich plasma (PRP),
platelet-rich fibrin (PRF), divoky typ FGF2, stabilni typ FGF2 (FGF2-STAB®). Samotné testo-
vani bylo provedeno u 40 jedincl. Po 12 tydnech doslo k US hodnoceni a vypoctu objemu,
k jejich utraceni a ndslednému histologickému vy3etreni.

Divoky typ FGF2 prokazal superioritu v porovnani s dalSimi metodami. Nas predpo-
klad, Ze bychom dosahli lepsiho efektu FGF2-STAB® jsme nedokazali v rdmci experimen-
tu potvrdit. Nicméné efekt stabilni formy FGF2 byl pluripotentni a velmi boufivy nejen
pro tukovou tkan a pro dalsi vyvoj planujeme pouZziti nizsi koncentrace tohoto rdstového
faktoru.

Podékovani:

Studie byla podporena (EWMA) European wound management association Basic
research grant, 2020.

@

AMSYNATYd




RiZENE UVOLNOVANI LECIV Z NANOVLAKENNYCH MATERIALU

Jencovd V., KuZelovd Kostdkovd E., Aguilera J. P. P., Zinenko K., Mikule J., Lukd$ D.

Katedra chemie, odd. bioinZenyrstvi, Fakulta PFirodovédné-humanitni a pedagogicka,
Technickd univerzita v Liberci, Liberec

Uvolnovaniléciv z nanovldkennych materiall je dlouhodobé predmétem vyzkumu a vy-
voje systému dodavani [éCiv. Tyto materidly potencionalné umoznuji kontrolované uvol-
novani 1ékd a snizuji frekvenci davkovani. Nanovlakna maji vysoky pomér plochy povrchu
k objemu, coZ podporuje efektivni inkorporaci léciv a rychlé uvolfiovani, co? je zvlasté di-
leZité bé8hem pocatecni terapeutické faze diky efektu boufrlivého uvolfiovani. Konstrukce
nanovldkennych systém0 umozniuje zaclenéni rdznych Iéciv, véetné hydrofobnich a hyd-
rofilnich latek. Vytvofenim vrstvenych a propletenych struktur Ize modulovat rychlost
uvolfiovani. Bylo prokazano, Ze sendvicova struktura hydrofobnich a hydrofilnich vrstev
a splétanych nanovlakennych pfizi tcinné reguluje rychlost uvolriovdni, sniZuje nahlou difuzi
léCiva a poskytuje regulovanéjsi profil uvolfiovani.

Uvolnovani léciva je Fizeno Ffadou fyzikalné-chemickych a geometrickych parametrd 1é-
Civa a jeho nanovldkenného nosice. Mezi tyto parametry patfi difuzni koeficient (ktery je
vyznamneé ovlivnény molekulovou hmotnosti difuzni latky) a hydrofilnost /éciva a polyme-
ru. Kritickym parametrem je rovnéZ fdze polymeru (amorfni nebo krystalickd), ze kterého je
nanovlakenny material lokalné tvofen. Mezi geometrické parametry patfi charakteristic-
ka vzdalenost, na kterou latka difunduje (napf. polomér vlakna, tloustka nanovlakenné
vrstvy) a pocatecni lokalizace Ié¢iva v nanovldkenném materidlu. Difuzni koeficienty vy-
branych malych molekul (Mw v rozmezi od 15 do 450 Da) v amorfnich polymerech jsou
v intervalu 10'3-10-11 m?/s. Tyto hodnoty difuzniho koeficientu jsou dostatecné vysoké,
aby umoznily ¢asticim rychle se presouvat na vzdalenosti v fadu nékolika stovek nanome-
tra.

Pochopeni a nastaveni vySe uvedenych parametrd umozni vytvorit sofistikované nano-
vldkenné systémy schopné kontrolovaného uvolfiovani [éCiv, coz v konecném dUsledku
zvySi jejich terapeutickou Gcinnost.

Vyzkum byl podporen z projektu MZCR AZV NW24-08-00073.



STUDY OF INTERFACES BETWEEN CRANIAL BONE AND AISI 304 STEEL
AFTER LONG-TERM IMPLANTATION

Luptdkovd N.', Sobola D."?, Mazdanovd V., Jary, M.", Dlouhy A."

"Institute of Physics of Materials, AS CR, v. v. i., Zizkova 513/22, Brno, 61662,

Czech Republic .

2CEITEC - Central European Institute of Technology, Zerotinovo ndm. 617/9, 601 77 Brno,
Czech Republic

Abstract

Interfaces between AISI 304 stainless steel screws and cranial bone were investiga-
ted after long term implantation lasting for 42 years. Samples containing the interface
regions were analyzed using state-of-the-art analytical techniques including secondary
ion mass, Fourier-transform infrared, Raman and X-ray photoelectron spectroscopies.
Local samples for scanning transmission electron microscopy were cut from the inter-
face regions using the focused ion beam technique. A chemical composition across the
interface was recorded in length scales covering micrometric and nanometric resolutions
and relevant differences were found between peri-implant and the distant cranial bone,
indicating generally younger bone tissue in the peri-implant area. Furthermore, the ener-
gy dispersive spectroscopy revealed 80 nm thick steel surface layer enriched by oxygen
suggesting that the AISI 304 material undergoes a corrosion attack. The attack is associa-
ted with a transport of metallic ions, namely ferrous and ferric iron, into the bone layer
adjacent to the implant. The results comply with an anticipated interplay between relea-
sed iron ions and the osteoclast proliferation. The interplay gives rise to an auto-catalytic
process in which the iron ions stimulate the osteoclast activity while a formation of fresh
bone resorption sites boosts the corrosion process through interactions between acidic
osteoclast extracellular compartments and the implant surface. The auto-catalytic pro-
cess thus may account for an accelerated turnover of the peri-implant bone.

Keywords: stainless steel AISI 304, implant, bio-corrosion, peri-implant bone, remo-
delling

Acknowledgments: This work was supported by the project “Mechani-
cal Engineering of Biological and Bio-inspired Systems”, funded as project No.
CZ.02. 01. 01/00/22_008/0004634 by Programme Johannes Amos Commenius, call
Excellent Research.
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ANALYZA SLOZENT MEZIPRODUKTU A LECIVYCH PRIPRAVKU
S MESENCHYMALNiMI STROMALNiMI BUNKAMI PRO LECBU REAKCE
STEPU PROTI HOSTITELI

Gmucovd H.', Holubovd M."? Klieber R."?, Boudovd R.", Steinerovd K., Karas M.",
Jindra P."?, Lysdk D.’

" Hematologicko- onkologické oddéleni, Fakultni nemocnice Plzeri

2Laboratof nddorové biologie a imunoterapie, Biomedicinské centrum, Lékarskd fakulta v Plzni,
Univerzita Karlova

3 Cesky ndrodni registr ddrci drené

Mezenchymalini stromalini buriky (MSCs) jsou multipotentni buriky s imunomodulaénim
potencidlem, ktery se studuje u fady imunopatologickych stavll. Nejvice praktickych zku-
Senosti s jejich vyuzitim je v [éCbé steroidné refrakternich forem reakce Stépu proti hosti-
teli (GVHD), zejména akutni GVHD, kde vykazuji slibné vysledky. V pFipadé naseho centra
se jedna se o |éCivé pripravky (LP) vyrabéné individualné pro kazdého pacienta. Cilem
analyzy bylo posoudit jejich variabilitu na Grovni meziproduktd a finalnich LP.

MSC byly izolovany z kostni difené zdravych darcl jako adherentni buriky a po cca dvou-
tydenni expanzi kryokonzerovovany v aliquotech po 1x10° bunék. Jednotlivé SarZe tohoto
meziproduktu byly propoustény do vyroby LP po ovéreni kvalitativnich parametr( (imu-
nofenotyp, vliv na aktivaci a proliferaci T-lymfocyt0, rlstovy potencidl, sterilita). Vlastni
lécivé pripravky vznikaly tydenni re-expanzi odpovidajictho mnozstvi aliquotl mezipro-
duktu.

Analyzovali jsme data ze 24 Sarzi meziproduktd (z nichZ bylo vyrobeno > 5 Sarzi LP)
a 183 8arzi LP zpracovanych v obdobi 2015 - 2023. Primérné mnoZstvi MSCs expandova-
nych z 1 aliquotu meziproduktu bylo 23 x 10° (+ 5,4). Variabilita mnoZstvi, Msc. ziskanych
z 1 aliquotu byla vétsi v rdmci celého souboru LP, kde byl primérny rozdil v zisku bunék
na aliquot 8x10° (CV 33 %) v porovnani s LP ziskanymi z jednotlivych SarZi meziprodukt(
s rozdilem 5x10° (median CV 21 %, 4 - 32). Pro vyrobu jednoho LP bylo potfeba vyuZit prd-
mérné 8 (3 - 15) aliquotl v zavislosti na hmotnosti pacienta a rlistovém potencialu bunék
a kultivace probihala po dobu 7 (7 - 9) dni. VSechny |écCivé pfipravky splnily pozadavek
na minimalni davku, Msc. (= 1x 10%/kg) a vykazovaly zaroven konsistentni imunofenotyp -
HLA-DR, CD14, CD19, CD34, CD45 < 5% and CD73, CD90, CD105, CD13 > 95%, s viabilitou
99,5 % (median). Imunomodulacni vlastnosti, Msc. (sniZeni proliferacni aktivity a aktivace
T-lymfocytl in vitro) nebyly zavislé na véku darce ani rlistovém potencialu, Msc.

Pres variabilitu, ktera existuje mezi jednotlivymi Sarzemi meziprodukt( i finalnich LP,
je mozné individualné pFipravovat LP splfujici kritéria propusténi véetné pozadované mi-
nimalni davky, Msc. Efektivita, Msc. neni ovlivnéna vékem darce kostni dfené vyuZité pro
vyrobu.

Prace byla podpofena grantem MZ CR-RVO (Fakultni nemocnice Plzefi-FNPI, 00669806).
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CHANGES OF ICAM-1 MOLECULE EXPRESSION IN 2D AND 3D MODELS
OF SH-SY5Y CELLS AFTER CISPLATIN TREATMENT

(fapek J., Handl J., Tichad L., Mentlovd D., RouSar T.

University of Pardubice, Faculty of Chemical-technology, Department of Biological and Biochemical
Sciences, Studentska 573, 532 10 Pardubice, Czech Republic
jan.capek7@upce.cz

Cell surface and transmembrane glycoproteins are essential for many cellular processes
such as migration, adhesion, and immune responses. The intercellular adhesion molecule
ICAM-1 (CD54) is a glycoprotein found on the cell surface. Specifically, it is a regulator of cellu-
lar processes and plays an important role in the regulation of tissue integrity and homeosta-
sis. The ICAM-1 molecule is expressed very little under physiological conditions [1]. Increased
expression of the ICAM-1 molecule is observed during inflammation, where it has a positive
effect on leukocyte adhesion to endothelial cells. In addition, expression of ICAM-1 plays an
important role in inducing neuro-inflammation [2,3].

The aim of our study was to compare the changes in expression of ICAM-1 in neuroblastoma
SH-SY5Y cells in 2D and spheroids arrangements after 5 and 8 days of incubation with cisplatin
(0.1-10 pg/mL). For visualization of ICAM-1, we used fluorescence microscopy. Quantification
of ICAM-1 expression was performed using the Simple Wester method. We detected and eva-
luated the positive changes in the expression of ICAM-1 in 2D and spheroids of SH-SY5Y cells
after 5 and 8 days of incubation with cisplatin compared to untreated cells. In spheroids of SH-
-SY5Y cells, we detected higher expressions of the ICAM-1 molecule compared to the 2D model.
The increase in ICAM-1 expression was dependent on the duration of incubation of cells with
increasing concentration of cisplatin.

REFERENCES

1. Haydinger C.D., Ashander LM et al.: Biology 2023, 12(5), 743; doi.org/10.3390/biolo-
gy12050743.

2. Bui T.M., Wiesolek H. et al.: J Leukoc Biol. 2020; 108(3):787-799; doi: 10.1002/JLB.2MR-
0220-549R.

3.Minghua Y. Han J. et al: Cancer Sci. 2008 Feb 6;99(2):391-397; doi: 10.1111/j.
1349-7006.2008.00696.x.

The study was supported by The Biomedical Indicators for Personalized Medicine project (BI-
POLE), project ID CZ.02. 01. 01/00/23_021/0008439, co-funded by the European Union.



CUO NANO/MICROPARTICLE-LOADED NANOFIBERS
FOR PROTECTIVE AIDS

Filovd E.", ZiZkovd R.", Yalcinkaya B.%, Novdkovd 2.5, Elzeinovd F.’, Klusdcek Ram-
pichovd M.", Rockovd V.", Portolés Gil N.%, Martinez T.5, Réssner P.3, Buzgo M.?

'Dpt. Tissue Engineering, the Institute of Experimental Medicine of the CAS, Prague

2Respilon Membranes sro, Brno

3Dpt. Toxicology and Molecular Epidemiology, the Institute of Experimental Medicine of the CAS,
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“Applied Chemistry & Materials Department, Leitat Technological Center, Terrassa,

Barcelona, Spain

*Hemato-onkologické oddéleni, Fakultni nemocnice Plzefi, Plzeri

¢ Circular Economy & Decarbonization Department, Leitat Technological Center,

Terrassa, Barcelona, Spain

In this study, we aimed to develop advanced protective materials incorporating copper oxide
(CuO) particles, which are well known for their antimicrobial properties. Polyamide 6 (PA6)
nanofibers containing CuO at concentrations of 5, 15, 30, and 50 wt% were prepared using
a needleless electrospinning technique. CuO was introduced in the form of nanoparticles and
microparticles (38 nm, up to 77 nm and 20 pym).

The cytotoxicity of nanofibres was tested in vitro using mouse 3T3 fibroblasts and human
bronchial epithelial BEAS-2 B cells incubated with leachate. Cytotoxicity assessments included
MTS metabolic assay, fluorescent live/dead staining, and cell morphology visualization using
an inverted light microscope. Agar plate disc diffusion test was used for the testing of anti-
microbial properties of nanofibers with 50wt% nano-CuO against Staphylococcus aureus and
Escherichia coli.

Scanning Electron Microscopy (SEM) imaging revealed nanofiber diameters ranging from 80
to 250 nm, with CuO particles uniformly dispersed across the fibre surfaces. In certain regions,
the formation of particle clusters was also observed. CuO microparticles at the highest con-
centration of 50wt% were cytotoxic for 3T3 fibroblasts but not for BEAS-2 B. No other sample
showed any cytotoxic effect on cells. However, no significant effect of CuO nanofibres on S.
aureus was observed and an inconsistent effect was observed on E. coli.

Funded by the European Union under project 101110.262 - NanoSHIELD.

Views and opinions expressed are however those of the author(s) only and do not necessa-
rily reflect those of the European Union or the European Defence Fund. Neither the European
Union nor the granting authority can be held responsible for them.
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TOXICITY OF HEAVY METALS TESTED IN A 3D MODEL
OF NEUROBLASTOMA CELLS

Handl ., Tichad L., Vasickovad V., (.v'apek J., Rousar T.

"University of Pardubice, Faculty of Chemical Technology, Department of Biological
and Biochemical Sciences, Studentska 573, 532 10 Pardubice, Czech Republic
jiri.handl@upce.cz

The study of toxicity mechanism of cadmium and other heavy metals is still very relevant
because of their constant presence in the environment. Heavy metals induce hepato-, nephro-,
and neurotoxic effects. Cadmium induces toxic effect in the central and peripheral nervous
systems and in blood-brain barrier [1]. Current evidence indicates that Cd can be also an etio-
logical factor of neurodegenerative diseases.

The human neuroblastoma cell line SH-SY5Y has been accepted as a suitable in vitro model
for the evaluation of CdCI2 neurotoxicity in the literature [2, 3]. At present, the preferred cultu-
re model is to use scaffolds, modified culture plastics, or hydrogels, ensuring the formation of
3D models as spheroids and organoids.

The aim of our study was to create reproducible spheroids of neuroblastoma cells that will
be useful for studying cytotoxicity of heavy metals. First of all, the formation of SH-SY5Y sphe-
roids was optimized during 7 days of culture. Secondly, the number, size, and morphology
of the formed spheroids were characterized and visualized using fluorescence microscopy.
We compared the biological effects of CdCI2 and HgCl2 in 3D spheroids and 2D monolayer of
SH-SY5Y cells. The cells were treated with 0-100 pM CdCI2 or 0-100 M HgCI2 for up to 48 h.
Changes in dehydrogenase activity and intracellular glutathione levels were detected. After
24 h, 75 pM CdCI2 and 50 pM HgCl2 caused reduction of dehydrogenase activity in both 2D vs
3D models compared to untreated cells.

In conclusion, 3D model of SH-SY5Y cells was created and used for the CdCI2 and HgClI2 cyto-
toxicity testing. SH-SY5Y cells grown in 3D spheroids were less sensitive to the CdCI2 and HgCl2
toxicity compared to the cells grown in 2D.

The study was supported by The Biomedical Indicators for Personalized Medicine project
(BIPOLE), project ID CZ.02. 01. 01/00/23_021/0008439, co-funded by the European Union and
by the FCHT/SGS_2025_004 project.

REFERENCES

1. Nyvltova P., CapekJ., Handl ). et al.: Food Chem. Tox., 193, ISSN 0278-6915 (2024).

2. Handl ., Capek ., Majtnerova P. et al.: Physiol. Res., 68, ISSN 1802-9973 (2019).

3. Svobodova B., Pulkrabkova L., Panek D. et al.: Int. J. of Molecul. Sci., 24, ISSN 1661-6596
(2023).



UVOLNOVANI EXPERIMENTALNI LATKY LPPO Z NANOVLAKENNYCH
MATERIALU PRO TKANOVE INZENYRSTVI

Hauzerovd S.", Lisnenko M.", Havlickovd K., KuZelovd Kostdkovd E.", Miillerovd J."2,
Rejman D., Lukds D.", Jencovd V."

"Katedra chemie, Fakulta pFirodovédné-humanitni a pedagogickd, Technickd univerzita v Liberci,
Liberec

20ddéleni nanochemie, Ustav pro nanomateridly, pokrocilé technologie a inovace,

Technickd univerzita v Liberci, Liberec

3Ustav organické chemie a biochemie, AV CR, Praha

Nosice pro tkanové inZenyrstvi a regenerativni medicinu maji za cil rychlejsi a efektivngjsi
regeneraci poSkozené tkané. Nanovlakenné nosice predstavuji velky potencial jak z pohledu
materidlové a vysledné morfologické struktury, ktera se snazi pfipodobnit extracelularni hmo-
té dané tkané, tak z pohledu velké Skaly moznych modifikaci téchto materidld (Zheng et al.,
2021). Nanovlakenné materidly mohou byt modifikovany jak z povrchu, tak inkorporaci
vhodnych aktivnich latek, popripadé Iéciv, pfimo do zvldknovacich roztokd pred samotnou
vyrobou vlakenného materialu. Inkorporace do vnitfni struktury vldken si obvykle klade za
cil postupné uvolfiovani aktivni latky (Wu et al., 2020) studies of controllable long-term drug
release from electrospun membrane systems and the underlying release mechanisms have
seldom been reported.\nMethods\nIn this study, electrospun membrane drug delivery sys-
tems consisting of the antibiotic ciprofloxacin hydrochloride and FDA-approved polymers
are fabricated. Different second-component polymers are introduced to change the proper-
ties of a poly(d, I-lactide-co-glycolide. V ramci této studie byly pfipraveny nanoviakenné ma-
teridly z vodorozpustného polymeru polyvinylalkoholu (PVA) a biodegradabilniho polyesteru
polykaprolaktonu (PCL). Do jednotlivych polymernich roztokd byla pfidana experimentaini
antimikrobidlni latka na bazi lipofosfonoxinu (LPPO). Tyto materidly vyvijeny s cilenym pou-
zitim na kontaminované a Spatné se hojici rany. Vyvijena experimentalni latka LPPO vykazu-
je vysokou antimikrobidlni aktivitu proti Sirokému spektru bakterii, véetné kmenu rezistent-
nich vi&i dostupnym lécivim. Dalsi vyhodou je nizka toxicita LPPO na eukaryotické buriky
(Do Pham et al., 2021)including bacteria-infected skin wound healing. As the wide use of anti-
biotics leads to drug resistance we present here a new concept of wound dressings based on
the polycaprolactone nanofiber scaffold (NANO. Pomoci elektrostatického zvldkrovani tech-
nologii Nanospider™ (NS1S500U) byly vyrobeny jednotlivé nanovlakenné vrstvy - bez inkor-
porované aktivni latky (PVA a PCL) a s inkorporovanou aktivni latkou (PVA+ a PCL+). Vyroba
jednotlivych materidlt byla optimalizovana tak aby vysledné nanovlakenné vrstvy vykazovali
srovnatelnou ploSnou hmotnost. U vyrobenych materiall byla mimo morfologie jednotlivych
vrstev hodnocena kinetika uvolfiovani aktivni 1atky LPPO do vodného prostredi. Kinetika uvol-
novani pro jednotlivé materidly, véetné negativnich kontrol (PVA a PCL), byla monitorovana
po dobu 7 dni (viz Obr. 1).

Podé&kovani: Vyzkum byl podporen z projektu MZCR AZV NW24-08-00073.

Literatura: Do Pham, D.D. (2021) DOI: 10.1038/s41598-021-96980-7; Wu, J. (2020) DOI:
10.1016/j.jconrel.2020. 01. 020; Zheng, X. (2021) DOI: 10.1039/D1RA01849C

Obr. 1.: Snimky vyrobenych nanovldkennych vrstev z elektronového mikroskopu (vlevo) a graf kine-
tického uvolriovdni aktivni Idtky LPPO z testovanych materidli (vpravo).
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BIOKOMPOZITNI KO§TNi CEMENT PRO 3D TISK
BIORESORBOVATELNYCH KOSTNICH NAHRAD

Hlindkovd K.", Mencik P."?, TuSlovd K., ViStejnovd L.3, Vojtovd L."

'CEITEC, Pokrocilé biomateridly, Viysoké uceni technické v Brné
2Fakulta chemickd, Ustav chemie materidld, Vysoké uceni technické v Brné
3Biomedicinské centrum, Lékarska fakulta v Plzni, Univerzita Karlova, Plzer

Viyvoji material( pro 3D tiskové technologie umoznujici pfipravu personalizovanych implan-
tath vénuji védci a vyvojari pozornost po celém svété. Technologie 3D tisku oteviraji moznos-
ti v mnoha sférach mediciny. Pfikladem je vyuZiti v oblasti rekonstrukéni mediciny pfi 1écbé
komplikovanych a rozsahlych kostnich defektl. Mezi nejatraktivnéjsi biomateridly dnes patfi
kompozitni systémy na bazi fosforecnanu vapenatého a polymerniho pojiva. Na tyto mate-
ridly jsou kladeny vysoké naroky jak z materidlového, tak biologického hlediska. S ohledem
na samotnou technologii 3D tisku musi splfiovat adekvatni materidlové vlastnosti jako jsou
tisknutelnost, stabilita, koheze a v neposledni Fadé dostatecné mechanické vlastnosti vysled-
ného implantatu. Naopak z biologického hlediska musi byt biokompatibilni, pIné degradabilni
a resorbovatelné a idealné s osteoindukénimi vlastnostmi. V dnedni dobé je ¢astym krokem
pri pfipravé biokeramické kostni ndhrady proces slinovani, coz vede ke spaleni polymerniho
pojiva. Vysledkem je tedy kfehka biokeramicka nahrada s velmi pomalou resorpci v téle. PFi
vyuZiti tzv. biomimetické cesty je vSak mozné proces slinovani eliminovat, a to za pfedpokladu,
Ze vlastnosti pouzitého polymerniho pojiva budou ve vSech smérech vyhovovat biologickym
naroklm. Pouzité pojivo zlstane soucasti vysledné kostni ndhrady, coz mlze pozitivné ovliv-
nit mechanické parametry vysledného implantatu. Tato skute¢nost nicméné vyrazné limituje
mnozstvi polymer(, kterd mohou byt za timto Gcelem pouzita. Predmétem prace bylo pfipravit
biokompozitni kostni nahradu na bazi fosfore¢nanu vapenatého a biokompatibilniho a biore-
sorbovatelného kopolymerniho pojiva pomoci nizko-teplotniho 3D tisku. Hodnoceny byly ze-
jména chemo-fyzikalni vlastnosti s dlirazem na reologické a mechanické parametry a nasledné
porovnani s jiz dfive podrobné prostudovanym polymernim pojivem na bazi Pluronicu, ktery
v3ak pIni pouze funkci pojiva zajistujici tisknutelnost, ale nepodporuje biodegradaci a osseo-
integraci. Rovnéz byla provedena degradacni studie, a to jak v simulované télni tekuting, tak
i v roztoku se snizenym pH imitujicim osteolytické prostfedi kostni tkané. Z vysledkd mérenf
pevnosti v tlaku vyplyva, Ze vzorky obsahujici biokompatibilni kopolymer vykazovaly vyrazné
vySSi pevnost v tlaku oproti srovnavacimu materialu. Pfekvapivym zjisténim bylo, Ze pFitom-
nost kopolymeru vyrazné podporuje degradaci nahrady za fyziologickych podminek. Kromé
toho, vzorky nevykazovaly cytotoxické vlastnosti b&€hem in vitro bunécného testovani.

Podékovdni: Projekt profiBONE (TO071000309) je spolufinancovdn se stdtni podporou Techno-
logické agentury CR v ramci Programu KAPPA a fondd EHP z Islandu, Lichtenstejnska a Norska.
Prdace byla také podpofena z Evropského fondu pro regiondlni rozvoj v rdmci projektu cislo
€Z.02.01. 01/00/22_008/0004562.



NANOVLAKENNE MATERIALY KOMBINUJICi VODOROZPUSTNA
A BIODEGRADABILN{ VLAKNA PRO EFEKTIVNEJSi PODPORU
HOJENI RAN

Jencovd V., Lisnenko M.", Havlickova K., Hauzerovd f.” KuZelovd Kostdkovd E.,
Miillerovd J.", Novotny V.2, Vrchoveckd S.% Valtera J.%, Lukds D."

"Technickd univerzita v Liberci, Fakulta pfirodovédné-humanitni a pedagogickd, Katedra chemie,
Studentskd 5, 461 17 Liberec 1

2Technickd univerzita v Liberci, Ustav pro nanomateridly, pokrocilé technologie a inovace, Oddéleni
environmentdlni chemie. Bendlova 1409/7, 460 01 Liberec 1

3Technickd univerzita v Liberci, Fakulta strojni, Studentskd 5, 461 17 Liberec 1

Nanovldkenné materidly maji velky potencial pro poufZiti v tkdfilovém inZenyrstvi, napf. jako
kozni kryty pro hojeni chronickych a akutnich ran. Nanovldkenna struktura poskytuje burikdm
vhodné prostredi pro jejich proliferaci, a rovnéz mize byt velkou vyhodou, Ze tento typ materi-
alu poskytuje moznost dal3i funkcionalizace biologicky aktivnimi latkami. Inkorporované biolo-
gicky aktivni latky pak mGzou dale pozitivné podpofit proces hojeni tkani, pfipadné eliminovat
nezadouci komplikace v€etné bakterialni infekce. V koZnim tkdfiovém inZenyrstvi se s vyhodou
uplatriuji biodegradabilni materialy, které zajistuji pouze do¢asnou podporu pro hojeni tkané
a déle, v pfipadé funkcionalizovanych vidken, mize dochazet k rychlejSimu uvolfiovani latek
v dUsledku napt. podpory degradace v pripadé bakteridlni infekce (Do Pham, 2021). V oblas-
ti hojeni ran jsou dale velmi rozsifené materidly na bazi vodorozpustnych polymerd. Takové
materidly pomahaji udrZet vihkost a vytvareji tak na rané vhodné prostredi. Jsou rovnéz vhod-
nym nosi¢em pro citlivé biologicky aktivni latky vCetné proteind (Kopfivova, 2021). Zajimavou
a velmi efektivni moznosti mdzou byt materidly kombinujici oba typy polymer(. Tento pfispé-
vek se zabyva moznostmi pfipravy nanovldkennych materidld obsahujicich dva typy vidken:
biodegradabilni vlidkna na bazi polykaprolaktonu (PCL) a vodorozpustna vldkna na bazi poly-
vinylalkoholu (PVA). Materidly byly pfipravovany dvéma druhy elektrického zvldknovani. Pro
zvldknovani bylo pouZito DC elektrické zvlakniovani na zafizeni NS 4S1000U a dale technologie
AC elektrického zvlaknovani za sou¢asného pouziti dvou zvldkfovacich elektrod. Byly pFipra-
veny materialy sloZzené z vrstev téchto polymert (Obr. 1.) a dale materialy, kde jsou PCL a PVA
vldkna kombinovana rovnomérné v celém objemu vysledného materialu.

Obr. 1.: Snimky z elektronové mikroskopie dvouvrstevného materidlu sloZeného z vrstvy PVA vidken
(A) a vrstvy PCL vidken (B) a materidlu kombinujiciho PVA a PCL vidkna v celém objemu (C)

Podé&kovani: Vyzkum byl podporen z projektu MZCR AZV NW24-08-00073.

Literatura: Do Pham, D.D. (2021), DOI: 10.1038/s41598-021-96980-7; KopFivova, B. (2020) DOI:
10.3144/expresspolymlett.2020.80.
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SURFACE MODIFICATION OF IMPLANTABLE MATERIALS USING
NON-BIOFOULING POLYMERS

Kronek J.

Department for Biomaterials research, Polymer Institute of the Slovak Academy of Sciences,
Dubravska cesta 9, 845 41 Bratislava, Slovakia

Uncontrolled accumulation of proteins and cells on implantable materials often leads to fai-
lure of their performance in vivo. Poly(2-alkyl-2-oxazolines) (POx) and zwitterionic polymers are
currently intensively studied as promising synthetic polymers for different biomedical appli-
cations as non-biofouling protective coatings [1]. Various synthetic routes for the preparation
of covalently crosslinked hydrogels from 2-oxazolines [2] and also zwitterionic polymers have
been described in the literature. However, considering the non-biofouling hydrogel layers, the-
re are still many possibilities to design a new, simpler, more accessible, and effective approach
applicable commercially on a large scale.

In this contribution, we report on preparation of thin hydrogel layers through two types of
thin hydrogel layer fabrication. First approach was based on ultraviolet light promoted surface
grafting of azidobenzene unit containing zwitterionic polymers. Here, simultaneous covalent
grafting and crosslinking reaction were promoted by in situ formed nitrene radicals. Second
approach was base on beta-radiation of thin films of poly(2-methyl-2-oxazoline-co-2-butenyl-
2-oxazoline) containing reactive double bond.

In both cases, stable hydrogel layers with a thickness of 5-30 ym were formed. The mechanical
properties were dependent on the copolymer concentration and time of irradiation leading to
hydrogel layers mimicking soft tissues. Both types of hydrogel coating were able to effective
suppress non-specific adhesion of model mice fibroblasts used as model cell lines.

This work was financially supported by Slovak Research and Development Agency under contract
APVWV-20-0202 and Slovak Grant Agency VEGA in the project 2/0170/24.

[11 Yan W., Divandari M., et al., Polym. Chem. 2018, 9, 2580-2589.
[2] Hartlieb M., Kempe K., Schubert U.S., J. Mater. Chem. B. 2015, 3, 526-538.
[3] Sobolciak P., Popelka A. et al., J Coll. Interface Sci. 2017, 500, 294-303.



DRUG DELIVERY SYSTEMS BASED ON POLY(2-OXAZOLINES):
THERAPEUTIC AND BIOIMMUNOLOGICAL EFFECTS

Kronekovd Z., Minaréikovd A., Kronek J.

Department for Biomaterials research, Polymer Institute of the Slovak Academy of Sciences,
Dubravskad cesta 9, 845 41 Bratislava, Slovakia

Efficient delivery of drug to the target tissue, high efficacy, minimization the off-target and
controlled release of the drug are the main goals in the treatment of diseases and trends in
recent pharmacology. In the past decades, different drug delivery systems based on organic,
inorganic, polymeric basis were developed. Polymeric drug delivery systems, due to their cru-
cial role in sustained drug release, have found wide application in various therapeutic areas,
including cancer therapy, vaccines, and chronic disease treatment'. Poly(2-oxazolines) are class
of synthetic polymers, which possesses high biocompatibility, low immunogenicity, immuno-
modulative properties, flexibility in structure design and further functionalization, offering
thus high potential in many biomedical application?3.

Here, we have used the poly(2-Isopropenyl-2-oxazoline) (PIPOXx) for conjugation with ibupro-
fen, the nonsteroidal anti-inflammatory drug (NSAIDs). NSAIDs are effective therapeutics not
only in the traditional approaches for the treatment of pains and fever but also in the treatment
of rheumatic arthritis and tuberculosis, and in the prevention and treatment of various types of
cancer diseases*. We have explored the effect of PIPOx molecular weight on cytotoxicity, for-
mation of nanoparticles from polymer-drug conjugates, drug release under different pH and
we have evaluated the bioimmunological properties using reconstructed 3D tissues (Mattek™).
We will demonstrate that PIPOx represent the versatile platform as drug delivery systems.

This work was financially supported by Slovak Research and Development Agency under contract
APWV-20-0202, APVV-23-0535 and Slovak Grant Agency VEGA in the project 2/0170/24. We are thank-
ful to S. Letasiova and J. Markus from Mattek for their help with 3D reconstructed tissue models.

[1]1 Kopecek, J.; Yang, J. Polymer Nanomedicines. Adv. Drug Delivery Rev. 2020, 156, 40-64.

[2] Hoogenboom, R., The future of poly(2-oxazoline)s, European Polymer Journal, 2022, 179,
111521.

[3]1 Kronekova, Z., et al., Biomacromolecules, 2024, 25 (6), 3288-3301.

[4] Zarghampoor, F.; Valibeigi, B.; Behzad-Behbahani, A. Mol. Biol. Res. Commun. 2023, 12 (1),
17-25.
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BIOCOMPATIBILITY ASSESSMENT OF GRAPHENE-FUNCTIONALIZED
PLCL NANOFIBERS FOR BIOELECTRONIC APPLICATIONS

Rockovd V."?, Nirwan V. P. 3, Amarjangal A.>, Hengsbhach R. 3, Fahmi A.3, Filovd E."

'Institute of Experimental Medicine, Czech Academy of Sciences, Prague
2Department of Physiology, Faculty of Science, Charles University, Prague
3Rhine-Waal University of Applied Sciences, Faculty of Technology and Bionics, Kleve, Germany

The presented study explores the fabrication and characterization of biocompatible electro-
spun nanofibers as potential bioelectrodes for bioelectronics and biosensor applications, such
as triboelectric nanogenerators. A poly(lactic acid-caprolactone) (PLCL) copolymer was electro-
spun into nanofibers, functionalized with graphene powder, and coated with either graphene
ink (Gr.ink) or poly(3,4-ethylenedioxythiophene) polystyrene sulfonate (PEDOT:PSS). Modified
nanofibers demonstrated enhanced physical-mechanical properties, with PEDOT:PSS-coated
fibers exhibiting a Young's modulus of 1.19, MPA. When tested with neonatal human skin fib-
roblasts, the materials showed outstanding biocompatibility, with none leading to a decrease
in cell metabolic activity below a 70% threshold for toxicity on any of the tested days. This was
supported by cell proliferation, which increased for all tested materials from day 1 to day 3, as
well as cell morphology (light microscopy, DiOC6(3)/PI staining) and live/dead staining, where
cells exposed to materials appeared comparable to the untreated ones. For Gr/PLCL,, , , mate-
rial, there was a decreased cell proliferation compared to untreated control on day 1, but this
was not critical due to the stable endpoint (metabolic activity) showing sound biocompatibility
and due to proliferation rising from day 1 to day 3. Overall, the biocompatibility testing sug-
gests a potential for further development of these materials in biomedical applications.

This research was financially supported by ERA.Net Plus (Project Bioresorbable implantable
triboelectric Nanogenerator devices, “BIOTENG"), the European Regional Development Fund -
Excellence in Regenerative Medicine No. CZ.02. 01. 01/00/22_008/0004562.



IMPLANTABLE DEPOT FORMULATION FOR CONTROLLED ON-DEMAND
DRUG RELEASE

Slonkovad K."?, Navrdtil 0.7, §tép6nek F.", Lizonovad D."

'Department of Chemical Engineering, University of Chemistry and Technology Prague,
Chemical Robotics Laboratory

2Department of Chemical Engineering, University of Chemistry and Technology Prague,
Laboratory of Biomimetic Engineering

Implantable depot systems offer a promising approach in tissue engineering and regene-
rative medicine by enabling localized, controllable drug release to support post-surgical hea-
ling and infection prevention. Traditional depot formulations often suffer from uncontrolled
release kinetics, limiting their clinical applicability and contributing to development of bacterial
resistance.

We have developed an implantable depot system that enables controlled, on-demand drug
release using radiofrequency (RF) activation. Based on our published work (Navratil et al.,
2022), we further optimized this depot system consisting of core-shell microparticles in order
to prolong its stability. The core contains micron-sized antibiotic crystals (norfloxacin) embed-
ded in a high-melting wax matrix (T = 42 °C), ensuring stability at physiological temperatures
and preventing premature drug release. The hydrogel-based shell, composed of methacryla-
ted alginate, undergoes dual ionic (Ca?*") and covalent (UV-induced) crosslinking to enhance
mechanical stability in biological environments. Superparamagnetic iron oxide nanoparticles
(SPIONs) embedded within the shell generate localized heat upon RF exposure, triggering pre-
cise and repeatable antibiotic release.

Characterization studies confirmed that the depot remains intact under physiological con-
ditions and enables controlled antibiotic release upon RF stimulation (Figure 1). Antibacterial
assays demonstrated effective inhibition of Escherichia coli, with inhibition zones increasing
in size with the number of RF-triggered release cycles. The system supports multiple release
cycles, enabling repeated application while minimizing systemic toxicity and undesired drug
leakage.

Beyond infection prevention, this implantable depot has the potential to be adapted for
the controlled release of bioactive molecules that promote healing, or reduce inflammation,
making it a versatile tool for tissue regeneration and post-surgical recovery. Future studies
will focus on in vivo validation and expanding its applications for tissue engineering and cont-
rolled drug delivery.

Figure 1. A: Stability of hydrogel shell (brown) in presence of monovalent ions is improved when ionic
+ covalent crosslinking is used. B: Number of RF cycles determins the drug (ATB) dose to be released.
C: Released ATB effectivety inhibits bacterial growth in vitro.

References .

Navratil O., Lizonova D., Slonkova K., Maskova L., Zadrazil A., Sedmidubsky D., Stépanek F., “An-
tibiotic depot system with radiofrequency controlled drug release”, Coll. Surf. B: Biointerfaces
217,112618 (2022)
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NANOVLAKENNE MEMBRANY NA BAZI SYNTETICKYCH
POLY(A-AMINOKYSELIN)

Studenovskd H., Souibgui M., Georgievski O.P., Hodan J., Proks V., Novdckovd J.,
Cimrova V.

Ustav makromolekuldrni chemie AV CR, Praha

Syntetické poly(a-aminokyseliny), jako je napF. poly(y-benzyl-L-glutamat) (PBLG), obsahuji
v hlavnim Fetézci peptidické vazby, které mohou byt v biologickém prostredi hydrolyticky Sté-
peny za soucasné katalyzy enzymy. Takové polymery mohou byt s vyhodou pouZzity pro pFipra-
vu biomateriall pro tkanové inzenyrstvi.

Prace je zaméFena na pfipravu ultratenkych nanovldakennych membran na bazi PBLG techni-
kou elektrostatického zvlaknovani. Optimalizaci podminek polymerniho roztoku s pfimési 1%
kyseliny trifluoroctové (TFA) byly pfipraveny ultratenké substraty o tloustce 1,7 az 4,5 ym s izo-
tropni vlidkennou strukturou. S ohledem na moZnou toxicitu nenfi pfitomnost TFA Zadouci pro
nasledné bunécné experimenty. Proto byly vzorky substratli temperovény, a poté pomoci XPS
byla sledovana pritomnost/nepfitomnost fluoru z TFA. Pomoci small puch testu byly vyhodno-
ceny mechanické vlastnosti nanovlakennych membran.

Ultratenké nanovldkenné membrany na bazi PBLG s vysokou porozitou 86 - 88%, dostatec-
nou tuhosti a vysokou transparenci ve vlhkém stavu jsou potencialné vhodnymi kandidaty pro
aplikace v tkanovém inZenyrstvi oka.

Obr. 1: Struktura nanovidkenné membrdny (optimalizované podminky pfipravy c,,, . = 0,35 g ml”
v dichloropropanu s pridavkem 1 wt. % TFA) pfi zvétSeni (a) x1000, (b) x5000, and (c) x10 000.
Inset - distribuce velikosti vidken.

Podékovani: Prace byla finan¢né podpofena grantem European Regional Develop-
ment Fund (No. CZ.02. 01. 01/00/22_008/0004562 Project ,Excellence in Regenerative Medi-
cine”).



OPTIMIZATION OF AN in vitro MODEL FOR SIMULATING BONE
REGENERATION AND VASCULARIZATION

Sebovd E., Klusdcek Rampichovd M., Filovad E.

Institute of Experimental Medicine CAS, Prague *eva.sebova@iem.cas.cz

Introduction

This study develops a co-culture model to evaluate bone cement using Saos-2 (osteoblast-
-like cells for bone regeneration) and HUVEC (endothelial cells for vascularization). The goal is
to simulate in vivo conditions to assess cement-cell interactions and optimize formulations for
tissue integration.

Methods

The study involved two phases: medium optimization and co-culture testing. In the first
phase, Saos-2 cells were cultured in McCoy's 5 A medium mixed with endothelial growth medi-
um (EGM) at varying ratios (e.g., 1:0, 4:1, 2:1, 1:1), while HUVECs were cultured in EGM blended
with McCoy's 5 A medium at varying ratios and osteogenic supplements (10 nM dexametha-
sone, 10 mM B-glycerol phosphate, 50 pg/mL ascorbate-2-phosphate). Metabolic activity was
assessed via MTS assays on days 1, 7, and 14 to determine optimal media compositions.

In the second phase, a co-culture system was established with a 2:1 Saos-2:HUVEC ratio,
chosen to optimize osteogenic differentiation while maintaining vascular support, using a 1:1
blend of osteogenic and endothelial media. This system was maintained for 21 days, with
analyses performed at days 1, 7, 14, and 21 using MTS assays, ALP activity, and qPCR for gene
expression markers.

Results and Discussion

The results showed that Saos-2 cells exhibited optimal growth in McCoy's medium, blended
with EGM in a ratio 1:1 on day 7, and 2:1 on day 14. HUVEC cells maintained stable viability
when cultured in EGM blended with McCoy's medium and osteogenic supplements in a ratio
1:1 on days 7 and 14. This confirmed the compatibility of the selected media compositions for
both cell types, and based on the results, we selected the medium composition 1:1 EGM to
McCoy's with osteogenic supplements.

The co-culture system demonstrated a linear increase in metabolic activity from day 1 to
21. ALP activity peaked at day 7 and decreased by day 21, indicating an initial surge in osteo-
genic differentiation. Gene expression analysis revealed a decrease in COL1, KDR, PECAM,
and ALP by day 14, with OCN peaking at day 7. By day 21, PECAM and ALP showed a slight,
non-significant increase. The static 2D conditions limited mechanical cues, suggesting future
studies should use 3D scaffolds and dynamic bioreactors. However, the static 2D conditions
lack mechanical cues, which will be addressed in future studies using 3D scaffolds and dynamic
bioreactors. Future steps include incorporating monocytes/macrophages and osteoclasts to
study immune responses and bone remodeling, as well as testing antibiotic-loaded cement
for cytotoxicity.

Conclusion

The co-culture model successfully integrates Saos-2 and HUVEC to mimic bone-vascular in-
teractions. Preliminary data validate its utility for testing bone cement under controlled condi-
tions. Expanding to 3D/dynamic systems and additional cell types will enhance clinical relevan-
ce, supporting targeted bone regeneration strategies.
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This research was supported by Ministry of Health of the Czech Republic, grant nr.
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NOVA SYNTETICKA DERMALNI NAHRADA NOVOSORB® BTM
V KLINICKE PRAXI

Simicekovd A., Stonovd C., Zajicek R.

Klinika popdleninové mediciny FNKV a 3. LF UK, Praha

Pokroky v chirurgické |é¢bé rozsahlych popélenin jsou v poslednim desetileti dané prede-
vSim rozvojem tkanového inZenyrstvi a vyvojem koZnich nahrad. Nova dermalni ndhrada No-
vosorb® BTM (Polynovo, Australie) je na rozdil od prfedchozich kolagennich matrix tvofena
syntetickym, biodegradabilnim polyuretanem. Hojeni koznich ztrat po aplikaci BTM probiha
prestavbou syntetické matrix na autologni vaskularizovanou neodermis v intervalu 4 tydnud
po aplikaci do lGzka rany. V druhé etapé je povrchova kryci vrstva odstranéna a nahrazena
tenkym dermoepidermalnim transplantatem. Odolnost vici infekci, snadnd manipulace, vy-
nikajici funkeni a esteticky vysledek a Siroké spektrum indikaci ¢ini v dneSni dobé& Novosorb®
BTM jednu z nejvice rozsifenych koznich ndhrad na svété. KPM FNKV byla prvnim pracovistém
v centralni a vychodni Evropé, kde bylo Novosorb® BTM v roce 2024 pouZito. Autofi posteru
prezentuji klinické zkuSenosti s pouzitim této unikatni dermalni matrix u 10 pacientl s rliznou
etiologii kozni ztraty.



COMPARISON OF 2D AND 3D MODELS DERIVED FROM GASTRIC
CANCER N87 CELL LINE

Vicek A., Capek J., Rousar T.

Department of Biological and Biochemical Sciences, Faculty of Chemical Technology, University of
Pardubice

Gastric cancer is among the leading cancer types in terms of incidence and mortality in many
countries around the world with almost 1 million newly diagnosed cases per year. Cell culture
models play an important role in understanding the pathophysiology of gastric cancer cells.
At present, two-dimensional (2D) cell culture is important, but advanced and more sophistica-
ted three-dimensional (3D) approaches have been replacing it in recent years. Main advantage
of 3D cell culture is to mimic better the complex nature of gastric cancer for in vitro disease
modelling.

To understand better the differences between 2D and 3D cell culture models, we cultivated
N87 gastric cancer cells as 2D monolayers and 3D spheroids. To characterize the cells, we per-
formed several immunocytochemistry assays for detection of cytokeratin 18, carcinoembryo-
nic antigen and selected mucin molecules. We also incubated N87 cells with chemotherapeutic
agents, such as 5-fluoruracil (100 and 2500 pM) and cisplatin (50 uM) for up to 72 h. Glutathione
levels, dehydrogenase activity and ATP content were chosen as indicators of cellular damage.

In conclusion, using immunocytochemistry approaches, we detected epithelial and tu-
mor nature of N87 cells together with their capability to express specific mucin molecules.
The exposure of N87 cells to 5-fluorouracil and cisplatin induced cell impairment which
was characterized by decreased levels of glutathione, reduction of dehydrogenase activity
and ATP depletion in comparison to untreated cells. Cellular damage was potentiated in time-
and dose-dependent manner.

This study was supported by the Biomedical Indicators for Personalized Medicine project
(BIPOLE), project ID CZ.02. 01. 01/00/23_021/0008439, co-funded by the European Union,
and by the FCHT/SGS/2025/004 project.
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ENZYBIOTIC-LOADED HYDROGEL DRESSINGS FOR THE TREATMENT
OF INFECTED WOUNDS: COMPREHENSIVE STUDY

Vojtovd L.", Kacvinska K.", Kobzovd $.2 Vacek L.2, Lipovy B."?, Raska F.3 Jeklova E.?
and Janda L.2

CEITEC - Central European Institute of Technology, Brno University of Technology, Advanced
Biomaterials, Brno, Lucy.Vojtova@ceitec.vutbr.cz

2Veterinary Research Institute, Brno

3Department of Burns and Plastic Surgery, Institution shared with University Hospital Brno,
Faculty of Medicine, Masaryk University, Brno

Wound dressings containing collagen are biologically active, which, in addition to their ab-
sorption properties, stimulate natural cell activity and promote angiogenesis. Similar to coll-
agen, cellulose-based dressings also impact the biochemistry of the wound. Specifically, the
oxidized cellulose fibers form a cohesive gel when in contact with the wound bed, absorbing
exudates into the fiber structure and creating a moist environment. Combining cellulose fi-
bers with collagen creates materials with enhanced properties and cost-effective production.
Antimicrobial dressings primarily utilize silver ions and nanoparticles, iodine compounds,
chlorhexidine, or antibiotics, though excessive use can lead to resistance in many bacterial
strains. As a result, bacteriophages, isolated antibacterial proteins, enzymes, and peptides
have recently emerged as alternatives.

In our project, we developed porous lyophilized cryogel dressings and fully resorbable, easily
injectable hydrogels based on collagen/cellulose biopolymers. These hydrogel-based delivery
systems included enzymes such as recombinant thermostable lysostaphin (LYSSTAPH T-9) and
endolysin (LYSDERM T-10) with a longer duration of antistaphylococcal effect. These hydrogels
were tested in vitro to assess their antibacterial activity against various bacterial strains. While
the hydrogels are not inherently antibacterial, adding a low concentration of enzybiotics was
sufficient to achieve high effectiveness against specific bacterial strains mainly from the Staphy-
lococcus aureus group. The selected hydrogels were then successfully applied to a pig model
with skin defects infected by different bacterial strains. These hydrogels can be easily applied
to complex and irregular wounds, and enzybiotics can be precisely dosed to provide targeted
efficacy in challenging infected wounds.

Acknowledgement:

The study was supported by the European Fund for Regional Development under project
ExRegMed number CZ.02. 01. 01/00/22_008/0004562 and by the Ministry of Health of the
Czech Republic, grant no. NU22-05-00475.



UVOLNOVANi MODELOVYCH AKTIVNiCH LATEK Z VRSTVENYCH
NANOTEXTILIi § POLYVINYLBUTYRALEM PRO MEDICINSKE APLIKACE

Zidek J.", Metaj N.", Poldkovd V., KuZelovd KoStdkovd E.?, Smilek J.5, Vojtova L.

'CEITEC - Stredoevropsky technologicky institut, Viysoké uceni technické v Brné, Purkyfiova 123,
Brno

2Fakulta pfirodovédné-humanitni a pedagogickd, Technickd univerzita v Liberci, Studentskd 1402/2,
Liberec

3Fakulta chemickd, Viysoké uleni technické v Brné, Purkyriova 116, Brno

PFispévek popisuje fizené uvolfiovani aktivnich latek z vrstvené nanotextilie. Jako modelové
aktivni latky byla pouZita dvé modra barviva - methylenova modr a indigotin. Vrstvena nano-
textilie byla pfipravena elektrospinovanim polyvinylbutyralu (PVB) a jednotlivé vrstvy byly spo-
jeny Zelatinou. Tento material pfedstavuje perspektivni modelovou strukturu s potencialnim
vyuzitim v senzorech nebo jako nosic IéCiv.

PFispévek se zaméruje na zkoumani mechanismd uvolfiovani latek z vrstvenych nanotexti-
lil. Proces uvolfiovani je primarné fizen difuzi pfes nanostrukturovanou membranu, ktera je
obvykle velmi pomala. PVB nanotextilie vSak nabizi specifickou vyhodu v podobé pfitomnosti
mikropdrl na povrchu materiélu, které umoznuji urychlenou difuzi pfi zachovani urcité miry
regulace. DalSi mikropory Ize v materialu také cilené vytvaret. To umoZfuje programovat struk-
turu vrstev tak, aby se pory v sousednich vrstvach bud prekryvaly, ¢imz vznika primy kanal pro
rychlé uvolfovani, nebo byly vzajemné posunuté, coz vede k vytvorfeni meandrovitého difliz-
niho kanalu zpomalujiciho transport aktivni latky. Tato kontrola struktury umozfiuje pfesné
fizeni kinetiky uvolfiovani a optimalizaci materidlu pro konkrétni aplikace.

V pfispévku predstavujeme model materidlu s definovanou porozitou, ktery umoznuje
pFesny popis Fizeného uvolfiovani aktivnich latek. Analyzujeme klicové faktory ovliviujici ten-
to proces, v¢etné geometrie materialu, tlouStky mezivrstev a chemickych vlastnosti PVB. Dale
popisujeme difuzni model predikujici transport latek v téchto strukturach, pficemz se zaméru-
jeme na odlisnosti oproti konven¢nim nanotextiliim a jejich dopad na bezpecnost a funkénost
v medicinskych aplikacich.

Podékovani projektu
Prace byla podporena z Evropského fondu pro regionalni rozvoj v rdmci projektu ¢islo CZ.0
2.01.01/00/22_008/0004562.
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Elektronické postery budou k dispozici po celou dobu konference
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ProhliZzeni je moZné prostrednictvim dotykové obrazovky - po vybéru
jména prezentujiciho se pfislusny poster zobrazi v plném nahledu.
Ucastnici si tak mohou pohodIné prohlédnout jednotlivé postery
kdykoliv béhem konference.
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THE EFFECT OF POLYSACCHARIDE COMPOSITION AND PROCESSING
ON MORPHOLOGY AND STABILITY OF FREEZE-THAW HYDROGELS

Brtnikovd J., Urbancovd K., Izsdk D. a Vojtovd L.
CEITEC, Pokrocilé Biomateridly, Vysoké uceni technické v Brné

Currently, hydrogels are becoming an increasingly sought-after material for biomedical
applications due to their unique properties, including their ability to mimic the natural envi-
ronment of the extracellular matrix and their high absorption capacity. Synthetic or natural
polymers, or their combinations, are commonly used for their preparation, allowing the crea-
tion of materials with optimal biological, mechanical, and physicochemical properties. Suitable
natural polymers include polysaccharides, which are biologically compatible, biodegradable,
nontoxic, and, last but not least, cost-effective.

In this study, hydrogels were prepared based on two types of polysaccharides, water-soluble
cellulose derivative and chitosan, combined with other synthetic polymer, namely poly(vinyl
alcohol) (PVA), which enhance both the stability, mechanical, and viscoelastic properties of
the resulting hydrogel. The hydrogel mixtures were physically crosslinked using the “freeze-
-thaw” (F-T) method, where repeated freezing and thawing create “crystalline nodes” between
individual polymer chains, thereby increasing the stability of the resulting hydrogel. The final
step in the preparation was freeze-drying. Subsequently, the effect of the composition and
preparation method of polysaccharide-based hydrogels on their final morphology, internal
structure, and porosity was investigated using optical and scanning electron microscopy. Hyd-
rogel samples with a lower proportion of the PVA component were found to collapse their 3D
porous structure after multiple F-T cycles. Similarly, a higher preparation temperature affected
the final morphology of these samples. In contrast, samples with a higher proportion of PVA
maintained a stable 3D porous structure after multiple F-T cycles and at higher preparation
temperatures. However, these materials showed the formation of smaller pores and lower in-
terconnectivity. When the hydrolytic stability and degradation were monitored under physiolo-
gical conditions, it was confirmed that the samples with the highest proportion of PVA were the
most stable. On the basis of the measurements, it was found that by selecting the appropriate
ratio of the individual components forming the hydrogel and the preparation method, it is
possible to create a wide range of viscoelastic materials, from hydrogel drug carriers to wound
dressings, 3D matrices for cell monitoring, and implants mimicking cartilage.
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HLOUBKOVE ZOBRAZOVANI BUNEK V TROJROZMERNYCH TITANOVYCH
MATRICIiCH POMOCi SPINNING DISK TECHNOLOGIE

Daikovd J., Voltrovd B., Miillerovd M., Filova E.
Ustav experimentdini mediciny, Akademie véd CR, v. v. i, Praha

Tato studie se zamé&Fuje na vyuZziti konfokalni spinning disk mikroskopie pro vizualizaci
hloubkovych struktur v 3D tiSténych titanovych matricich. Pro zobrazovani byl pouZit inverto-
vany fluorescen¢ni mikroskop s konfokalnim modulem se spinning diskem Andor BC43 (Ox-
ford Instruments). Byly testovany 3D tisténé vzorky cistého titanu a jeho slitin, na které byly
nasazeny buriky typu 3T3. SloZeni vzorkd mélo vliv také na jejich strukturu. Nékteré slitiny ne-
umoznily vytvoreni pérl dostatecné velikosti, coz znemoznilo hlubsi prinik laseru a detekci
signalu. Presto jsme u vétsiny vzorkl byli schopni detekovat signal z hloubky vice neZ 2 mm.
Vysledky ukazaly, Ze konfokalni mikroskopie vyuZzivajici spinning disk umoZnuje detailni vizuali-
zaci struktur na povrchu i uvniti 3D tisténych titanovych vzorka.

Vyzkumna €innost je podpofena projektem Ministerstva zdravotnictvi CR, AZV VES & NW24-
10-00195.
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MODULATION OF MACROPHAGE PHENOTYPE BY MESENCHYMAL STEM
CELLS AND THEIR SECRETOME

Exnerovd A., Seidlovd S., Dafikovd V., NeSporovd K., Velebny V.

Contipro, a. s., Dolni Dobrouc, Czech Republic

Mesenchymal stem cells (MSC) and their secretome are widely studied for their use in hu-
man and veterinary regenerative medicine. The mechanism of the therapeutical effect seems
to be mediated by interaction with macrophages. Based on the literature, Msc. and their secre-
tome inhibit the activation of M1 “proinflammatory” macrophage phenotype and repolarize
them to M2 “proregenerative” phenotype. The effect of, Msc. and their secretome on the direct
M2 macrophage polarization has almost not been explored.

To study the effect of, Msc. and their secretome on different macrophage phenotypes, op-
timizing the suitable macrophage model is necessary. In this poster, THP-1 and U937 macro-
phage models regarding their polarization capacity to M1 and M2 phenotypes were studied.
Interestingly, only U937 macrophages were able to polarize into M2 phenotype in the presence
of specific stimuli (IL-4 + IL-13) as proven by detection of M2 markers (e.g. IL-10, TGFp).

Then, the effect of canine adipose tissue derived, Msc. and their secretome on the polari-
zation of U937 macrophages was observed., Msc. were cocultivated with U937 macrophages
using transwells and in the presence of specific polarization stimuli (LPS to M1 phenotype,
IL-4+IL-13 to M2 phenotype). Modulation of macrophage phenotype by, Msc. secretome was
studied by gene expression of M1 and M2 markers in macrophages., Msc. and their secretome
exhibited significant antiinflammatory effect, meanwhile, the widely reported, Msc. and their
secretome-mediated repolarization from M1 to M2 was not proven in this model. At the same
time, the direct promotion of M2 proregenerative phenotype was moderate and quite variable.
However, the antiinflammatory effect of, Msc. and their secretome was confirmed in different
inflammation models using various types of macrophages (THP-1, RAW264.7, primary macro-
phages). Interestingly, the effect was transferable between species - canine, Msc. and their
secretome inhibit inflammation in human or mouse macrophages.

In conclusion, Msc. and their secretome possess a significant anti-inflammatory effect on
macrophages, while the effect on M2 macrophage polarization is mild. This knowledge can
be used in the proper targeting and timing of, Msc.-based therapy. The cross-species trans-
ferability of, Msc. effect highlights the potential of xenogeneic therapy. Moreover, this poster
proposes a potential use of U937 macrophage model for standardized testing of the effect of
developed therapeutics on the polarization of macrophages.
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ADHESION OF HUMAN NEONATAL FIBROBLASTS ON 100%
NANOFIBROUS YARNS

Hedvicdkova V., Klusacek Rampichovd M.", Mikule J.?, SebovdE.", Filovd E.", Lukds D.2,
KuZelovd KoStdkova E.?

'Institute of Experimental Medicine, Czech Academy of Sciences, Prague, Czech Republic
2 The Faculty of Science, Humanities and Education, Technical University of Liberec, Czech Republic

Surgical sutures serve to approximate injured tissue and accelerate the healing. Currently,
there is a large range of surgical sutures on the market to choose from, depending on the
type of application. In our study, we focused on testing the pro-adhesive properties of 100%
nanofibrous yarns made from polycaprolactone (PCL). In contrast to smooth suture materials,
the rough surface of nanofibrous yarns serves as a non-specific biomechanical stimulus for
cell adhesion. Thus, proper integration of the nanofibrous yarns with the surrounding tissue
is expected. Moreover, as PCL is biocompatible and biodegradable material, the risk of tissue
rejection is lower. We estimate that the nanofibrous yarns could interact properly with the
surrounding tissue, shorten the healing period and result in healing without scarring, which is
an important mechanical as well as aesthetic factor.

In this study, alternating current (AC) electrospinning was used to produce 100% PCL nanofi-
brous yarns and PCL planar samples as a control. These materials were seeded with neona-
tal human dermal fibroblasts (nHDF). To evaluate the rate of cell adhesion, scanning electron
microscopy (SEM), talin and vinculin expression by PCR as well as immunostaining of vinculin
were used to study the cell adhesion during the short term experiment. Chosen time points
were two, 24 and 72 hours post seeding.

As early as two hours after seeding, cell spreading was observed. The cells engaged typical
morphology of adhered fibroblasts and retained this morphology throughout the three-day
experiment. The expression of adhesive proteins was highest as early as two hours after cell
seeding on 100% nanofibrous yarns. A gradual onset in expression was observed on the planar
sample with highest expression of talin and vinculin od day three. The results obtained indicate
suitable pro-adhesive properties of 100% PCL nanofibrous yarns.

Acknowledgement: This research was supported by Ministry of Health of the Czech Republic,
grant nr. NW24-08-00133.
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THERAPEUTIC EFFECT OF ANTIMICROBIAL ENZYBIOTICS
IN THE TREATMENT OF Staphylococcus aureus MRSA INFECTED
PORCINE WOUNDS

Janda L.", Kobzovd $.%, Raska F.2 Vacek L.2 Lipovy B.*5, Makovicky P. ", Jeklovd E.’,
Vojtova L*

"Veterinary Research Institute, Brno, lubomir.janda@vri.cz

2Institute of Microbiology, St. Anne’s University Hospital in Brno and Faculty of Medlicine,
Masaryk University, Brno

3Department of Burns and Plastic Surgery, Institution shared with University Hospital Brno,
Faculty of Medicine, Masaryk University, Brno

“Department of Biochemistry, Faculty of Science, Masaryk University, Brno, Czech Republic
SCEITEC - Central European Institute of Technology, Brno University of Technology,
Advanced Biomaterials, Brno

Bacterial infections of the skin and soft tissues are widespread worldwide and are often
caused by the bacterium Staphylococcus aureus. This bacterium is capable of causing mild
erythematous or skin-mucosal infections and even serious life-threatening diseases, including
sepsis, pneumonia and endocarditis. The aim of this study was to verify the efficacy of two
recombinantly prepared and temperature-stabilized enzymes LYSDERM-T10 and LYSSTAPH-
-T9. An experimentally induced porcine model of skin infection with S. aureus was used for this
purpose. In the final model, 10 excisions of the skin and underlying soft tissue were made in
each pig under general anesthesia, while additional fascia incisions were made at the defect
base and immediately inoculated with a suspension of Staphylococcus aureus ST22 MRSA. On
the fourth day after the infection, selected wounds were treated with two enzymes LYSDERM
T-10 and LYSSTAPH-T9, with the application being repeated every day. At time points 4, 8,
11 and 15, samples were taken from each wound for microbiological, histopathological and
molecular biological examination. The dynamics of inflammatory markers and clinical signs of
infection are also described.

Due to the increasing resistance of bacteria to antibiotics, there is a need to search for new
antimicrobial agents against MRSA with a topical effect directly on the skin (in vivo).

Acknowledgement: The study was supported by the Ministry of Health of the Czech Repubilic,
grant no. NU22-05-00475
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VLIV VYBRANYCH PLNIV NA BIOKOMPATIBILITU PVDF SCAFFOLDU
Sromovd V.", Cdstkovd K.2, Al-Qaisi W.?, Kaspar P., Sobola D.3, Holcman V.’

"Ustav Fyziky, Fakulta elektrotechniky a komunikacnich technologii, Vysoké uceni technické v Brné
2CEITEC, Vysoké uceni technické v Brné
3Ustav fyziky materidlt AV CR, Brno

Polymery poskytuji pevnou a pruznou variantu implantovatelnych materiall diky své
variabilité. Polyvinylidene fluoride (PVDF) se jiz v dnesSni dobé pouziva napfiklad jako vyztuha
pri operacich kyly. VIdkna PVDF byla podrobena zkousSce biokompatibility, v€etné jejich oboha-
cené varianty pomoci hydroxyapatitu jakoZto pfirodné se vyskytujici formé vapniku, a basolitu
jakozto vazanou formu zinku, ktery se v posledni dobé objevuje stale vice v biologickych apli-
kacich. Standardizované bunky fibrosarkomu HT1080 byly pouZity pro testovani. PVDF sém
0 sobé cytotoxicitu nevykazoval, coz bylo predpokladano kvili jeho pouZivani, a hydroxyapatit
nejen Ze tuto cytotoxicitu nezvysil, ale naopak podpofil rist bunék na polymerickych vidknech.
Zinek v polymeru vsak naopak vytvoril negativni prostiedi pro rlst bunék, a béhem nékoli-
ka hodin je v8echny zahubil. Tato prace by mohla poskytnout ndhled na lepsi polymery pro
implantovani a pro jejich pfirozengjsi integraci do prijimajiciho organismu.

Tato prace byla podporena projektem ,Mechanical Engineering of Biological and Bio-inspired
Systems”, financovanym jako projekt ¢ CZ.02. 01. 01/00/22_008/0004634 Programem
Johannes Amos Commenius, pod nazvem Excelentni vyzkum.
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IN VITRO CO-CULTURE STUDY ON INJECTABLE CALCIUM PHOSPHATE
CEMENTS: INVESTIGATION OF EARLY CELL SEEDING AFTER HARDENING

Klusdcéek Rampichovd M.’, Sebovd E.", Vojtovd L.?, Michlovska L.% Filovd E."

'Institute of Experimental Medicine of CAS, v. v. i., Prague; michala.rampichova@iem.cas.cz
2CEITEC - Brno University of Technology, Brno

Introduction: Calcium phosphate cements (CPCs) are widely explored for bone regenera-
tion due to their osteoconductivity and injectability. However, ion imbalance during cement
hardening can create unfavorable conditions for cellular viability and function. This imbalance,
primarily involving fluctuations in calcium and phosphate ion concentrations, is usually well
tolerated in vivo due to the complexity of the physiological processes. On the other hand, pro-
blems may arise in in vitro assays, where we are limited by the buffering capacity of the culture
medium. To mitigate this issue and enhance physiological relevance, this study investigated
the effect of early cell seeding on CPCs. In addition, we wanted to get closer to physiological
conditions by using osteoblast-like Saos-2 cells in coculture with endothelial HUVEC cells, which
are involved in bone tissue regeneration and interact with each other. We evaluated cell survi-
val, scaffold biocompatibility, and gene expression profiles.

Methodology: CPCs were prepared and molded into cylindrical samples with a diameter of
10 mm. To approximate in vivo conditions, Saos-2 cells (50,000 cells/sample) were seeded onto
the cement scaffolds shortly after preparation (30 min of hardening in CO, incubator). Day
after, HUVEC cells were added (25,000 cells/sample). Cell viability was assessed using live/dead
staining, and fluorescence microscopy was employed to visualize cell distribution. Furthermo-
re, mMRNA was isolated from seeded scaffolds for PCR analysis to evaluate the expression of
lineage-specific markers for both Saos-2 and HUVEC cells, providing insight into cellular activity
and differentiation potential.

Results: Live/dead staining revealed that both Saos-2 and HUVEC cells survived on CPC sca-
ffolds, indicating favorable biocompatibility despite initial ion imbalance challenges. Microsco-
pic visualization confirmed cell adhesion and distribution across the cement surface. RNA
extraction and subsequent PCR analysis successfully identified specific markers associated
with osteogenic activity in Saos-2 cells and endothelial function in HUVEC cells, suggesting that
the cement environment supported early cellular responses.

Conclusion Injectable CPCs present a promising solution for bone regeneration, but ion
imbalance during hardening poses a challenge. This study highlights the potential of early cell
seeding as a strategy for more physically relevant in vitro studies. We confirmed that cells can
survive and continue to proliferate on the scaffold. In future studies, we would like to focus on
expanding the co-culture system for bone-resorbing cells (osteoclasts) and further optimizing
the model.

Acknowledgement:

This research was supported by the Ministry of Health of the Czech Republic, grant nr. NW24-
05-00202 and European Developmental Fund - project: Excellence in Regenerative Medicine
CZ.02.01.01/22_008/0004562.
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POLYSACCHARIDE FREEZE-THAW HYDROGELS DESIGNED
FOR BIOMEDICAL APPLICATIONS

Konecnd G., Brtnikovd J., Chamradovad I., and Vojtova L.

Central European Institute of Technology, Brno University of Technology, Purkyfiova 123,
672 00 Brno, Czech Republic

Hydrogels are widely used in biomedical applications due to their high absorption capacity
and ability to mimic the extracellular matrix (ECM) supporting cell growth, differentiation, and
proliferation. Their preparation involves synthetic or natural polymers, with polysaccharides
like carboxymethyl cellulose (CMC) being particularly advantageous due to their biocompatibi-
lity, biodegradability, and cost-effectiveness.

This study explores CMC-based hydrogels combined with polyvinyl alcohol (PVA) and the
plasticizer to enhance mechanical and viscoelastic properties. The stiffness of the resulting ma-
terial can be adjusted by varying PVA molecular weight and input component ratios. Additional
cross-linking via the freeze-thaw method, which facilitates the formation of junction points in
the polymer network, can be further optimized by adjusting the number of cycles.

Low-molecular-weight PVA hydrogels exhibited injectability and adhesion, making them
ideal for 3D printing. This study includes the characterization of the physical, chemical, and
biological properties of the modified hydrogels and evaluates their suitability for 3D printing
applications. Gravimetric stability tests were conducted to identify the most stable modifica-
tions, which were subsequently subjected to rheological testing. The goal of this optimization
was to develop a hydrogel that not only mimics ECM properties but is also suitable for 3D
bioprinting. Artificially prepared matrices could have potential applications as substrates for
cell growth monitoring.

Acknowledgements: This work was supported by project No. TN02000017 co-financed
with the state support of the Technology Agency of the Czech Republic within the National
Center of Competence Program and the European Fund for Regional Development under pro-
ject number CZ.02. 01. 01/00/22_008/0004562.
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CHARAKTERIZACE STRUKTUR KOPOLYMERU PLGA-PEG-PLGA
POD KRITICKOU MICELARNI KONCENTRACI: NOVE VYUZITI
PRO CILENOU DISTRIBUCI LECIV

Kotoucek J.", Chamradovd I.", Kadlecovd Z.", Petrus J.2*, Michlovskd L.", Zidek .,
Vojtova L.

'Stfedoevropsky technologicky institut, Pokrocilé biomateridly, Vysoké ucenf technické v Brné
2Stfedoevropsky technologicky institut, PokroCilé polymerni materidly a kompozity, Vysoké uceni
technické v Brné

3Fakulta chemickd, Ustav chemie materidld, Viysoké uceni technické v Brné

PLGA-PEG-PLGA (Poly(D,L-laktid-co-glykolid)-b-poly(ethylenglykol)-b-poly(D,L-laktid-co-glyko-
lid)) predstavuje termosenzitivni amfifilni triblokovy kopolymer na bazi biodegradabilniho
a biokompatibilniho kopolymeru poly(laktid-co-glykolid), tvoFici hydrofobni sloZzku a poly(ethy-
lenglykolu), tvorFiciho hydrofilni ¢ast polymerniho fetézce. PLGA-PEG-PLGA kopolymer je diky
svym fyzikalné-chemickym vlastnostem vhodnym nosi¢em pro hydrofilni i hydrofobni [éciva.
Klicovym faktorem v samoorganizaci amfifilnich polymerd je kritickd micelarni koncentrace
(CMC). Pod touto koncentraci se béZzné predpoklada, Zze kopolymer existuje ve formé jednot-
livych volnych retézcll. Nase studie ukazuje, Ze PLGA-PEG-PLGA miZe vytvaret organizované
struktury i pod CMC, coZ je v rozporu s klasickym modelem a otevira nové moznosti pro jeho
vyuZiti. Pod namérenou hodnotou CMC (0,04 % w/v) byly pomoci metody dynamického rozpty-
lu svétla analyzovany relativné monodisperzni (PDI <0,2) organizované struktury s primérem
okolo 90 nm. Inkorporaci fluorescen¢ni sondy DPH byla stanovena jak schopnost téchto struk-
tur enkapsulovat hydrofobni latku, tak i namérené hodnoty fluorescencni anizotropie sondy,
které dosahovaly relativné vysokych hodnot (0,320 - 0,382), coZ podporuje existenci rigidniho,
organizovaného prostredi téchto struktur. Pomoci molekuladrné-dynamickych simulaci bylo
zjisténo, Ze molekuly vody jsou silné vazany na rozhrani polymeru. Al model klasifikoval ¢ast
struktury jako ,zamrzlou”, coZ naznacuje omezenou mobilitu, kterd pravdépodobné stabilizuje
vznikajici strukturu. Tyto vysledky naznacuji, ze PLGA-PEG-PLGA mUZe vytvaret organizované
struktury, schopné enkapsulace hydrofobni latky, i pfi koncentracich pod CMC, ¢imZ se oteviraji
nové moznosti pro jeho vyuZiti v oblasti cilené distribuce 1éCiv a biomedicinskych aplikaci.

Podé&kovani projektu .
Tento vyzkum byl podpofen Ministerstvem zemédglstvi Ceské republiky prostfednictvim Narod-
ni agentury pro zemédélsky vyzkum (NAZV) v rdmci programu ZEME I, projekt ¢. QL24010430.
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PLGA-PEG-PLGA CORE-SHELL NANOPARTICLES FOR ANTIBACTERIAL
ENZYME DELIVERY: A PROMISING APPROACH FOR ENHANCING
CALCIUM PHOSPHATE CEMENTS

Kreuzerovd M., Tuslova K., Kadlecovd Z., Michlovskad L., Vojtova L.

CEITEC - Central European Institute of Technology, Brno University of Technology,
Advanced Biomaterials, Purkyfiova 656/123, 612 00 Brno, monika.kreuzerova@ceitec.vutbr.cz

Fixation of small bone fragments, especially those smaller than 1 cm, remains a challenge in
orthopaedic surgery as these pieces are often discarded due to difficulties in stabilization. Cal-
cium phosphate bone cements offer a promising solution for bonding these small fragments
back to the bone, due to their biocompatibility and osteoconductivity. However, their mecha-
nical properties and degradation rates can be further optimized by incorporating the triblock
copolymer PLGA-PEG-PLGA (poly(lactic-co-glycolic acid)-b-poly(ethylene glycol)-b-poly(lactic-
-co-glycolic acid)) into the cement formulation. Additionally, to ensure an infection-free healing
process, antibacterial enzymes can be added. Encapsulating these enzymes in core-shell na-
noparticles enhances their stability and enables gradual release, allowing for targeted antibac-
terial action at the implantation site.

This study aimed to develop core-shell nanoparticles using PLGA-PEG-PLGA copolymer en-
capsulating antibacterial enzymes, lysozyme and lysostaphin, for potential incorporation into
calcium phosphate bone cement. The nanoparticles were prepared using the double emulsion
(W/O/W) solvent evaporation method and characterized using scanning transmission electron
microscopy (STEM) to confirm their spherical shape. Stability tests and in vitro release studies
revealed that lysozymeencapsulated nanoparticles maintained stability over 21 days, conver-
sely, lysostaphin-loaded nanoparticles showed stability for only 3 days, followed by destabi-
lization. Antimicrobial testing demonstrated that lysostaphin-loaded nanoparticles retained
significant antibacterial activity.

These findings highlight the potential of PLGA-PEG-PLGA core-shell nanoparticles as a pro-
mising approach for enhancing the effectiveness of calcium phosphate bone cements in
orthopaedic applications. The encapsulation strategy not only improves enzyme stability but
also facilitates controlled release, contributing to better infection control and bone healing.

Acknowledgements: This work was supported by the Ministry of Health of the Czech Republic
under project no. NW24-05-00202.
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COMPARATIVE ANALYSIS OF DEHYDROTHERMAL CROSSLINKING
OF COLLAGEN: INFLUENCE OF VACUUM CONDITIONS
AND SUBSEQUENT CHEMICAL CROSSLINKING

KuZma J.", Suchy T.", Horny L.2, Supovd M.", Sucharda Z."

"Ustav struktury g mechaniky hornin, AV CR, Praha
2Fakulta strojni, Ceské vysoké uceni technické v Praze, Praha

Despite advances in diagnostics and treatment, arterial system impairment remains a major
social and economic burden. Surgical treatment restores blood flow using bypass or replace-
ment, preferably with autologous materials, though their availability is limited. Prosthetic alter-
natives have evolved from coated knitted prostheses to collagen and cast types but have three
main drawbacks: early closure at low blood flow, high infection risk due to synthetic fibres, and
mechanical mismatch with native arteries. Therefore, developing improved prostheses focuses
on better low-flow tolerance, reduced thrombogenicity, and biomechanical properties similar
to natural vascular tissue. Our project aims to utilize collagen and artificial scaffolds to mimic
the mechanical properties of native blood vessels, with a focus on improving circumferential
compliance and elasticity, which are highly limited in existing prostheses. One of the ways in
which the mechanical properties of the prosthesis can be programmed is by selecting appro-
priate extrusion parameters of the collagen and its additional crosslinking. In our project, we
are primarily concerned with electron beam crosslinking. Dehydrothermal crosslinking (DHT)
appears to be another suitable method. This paper summarizes the findings of applying diffe-
rent DHT conditions to a model collagen material, electrospun collagen nanofibers.

DHT crosslinking improves stability and preserves structural integrity without generating
toxic byproducts. This study investigated the crosslinking of electrospun collagen using DHT
under both atmospheric and vacuum conditions. To assess the time-dependent effects of DHT,
exposure durations of up to 72 hours were applied. Following DHT treatment, the collagen
was further crosslinked chemically with carbodiimides. The dual-crosslinked material exhibited
enhanced mechanical properties, including increased Young's modulus and ultimate tensile
strength, as well as reduced swelling and shrinkage during crosslinking. Additionally, it demon-
strated greater resistance to degradation compared to collagen crosslinked solely via DHT or
carbodiimides. The results indicate that DHT crosslinking modifies different binding sites than
carbodiimide-mediated crosslinking. Exposure to atmospheric conditions for up to 12 hours
did not significantly affect material properties relative to vacuum-treated samples. However,
prolonged air exposure led to material degradation, likely due to reactions that occupied avai-
lable binding sites, thereby reducing the efficiency of subsequent carbodiimide crosslinking.

Supported by Ministry of Health of the Czech Republic, grant nr. NW24-02-00206.
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METODA MERENi MECHANICKYCH VLASTNOSTI 3D TISTENYCH
POREZNiCH STRUKTUR KOSTNIiHO CEMENTU A APROXIMACE
ZISKANYCH DAT K VYPOCTU VLASTNOSTI ZAKLADN{HO MATERIALU

Mencik P."? Lavrincikova V.2, Skoumal V.2, Vojtova L."

"Vysoké uceni technické v Brné, CEITEC - Stiedoevropsky technologicky institut, Purkyriova 656/123,
612 00 Brno, CR 5
2Vlysoké uceni technické v Brné, Fakulta chemickd, Purkyriova 118, 612 00 Brno, CR

V oblasti regenerativni mediciny tuhych tkani je v dneSni dobé pouzivano velké mnoZzstvi
material( v zavislosti na jejich biomedicinskych, ale i mechanickych vlastnostech. S velkou vy-
hodou je vyuzivano kostnich cementd, které po implantaci do télniho prostrfedi nemusi slouzit
jako ndhrada permanentni a zaroven je mozné tuto ndhradu pomoci 3D tisku vytvarovat do
pozadované podoby. Pomoci 3D tiSténé vnitfni struktury vznika cementovy vzorek budouciho
implantatu s definovanou makro a mikro porozitou. Takovy systém je v3ak obtizny charakte-
rizovat z pohledu jeho mechanickych vlastnosti a v dnesni dobé& neexistuje ucelend testovaci
metoda pro charakterizaci poréznich cementovych systém0. V této préaci jsou zjistovany me-
chanické vlastnosti strukturovanych vzork( pripravenych jak z modelového termoplastického
polymeru polyakidu, tak i z redlného fosfatového kostniho cementu. Mechanickou zkouskou
v kompresi byla zjiStovana tuhost a pevnost struktury a to pomoci 2 rozdilnych zkuSebnich me-
tod. Déle byl sledovan vliv miry porozity na zkoumané mechanické vlastnosti. Z vysledkd bylo
pozorovano, Ze metoda mechanického testu v kompresi pomoci hysterezni smycky poskytuje
na obou materidlech porovnatelné hodnoty jako test s linearni deformaci, ale s nizsi odchylkou
méreni. Dale bylo zjiSténo, Ze ob& mérené veliciny linearné rostou s rostoucim objemovym
zlomkem vyplné vzorku. JelikoZ je obtizné pfipravit pIné, zcela neporézni testovaci téleso, je
mozné odvodit modul pruznosti a pevnost v tlaku ¢istého materidlu z hodnot elastického gra-
dientu a pevnosti strukturovanych 3D tisténych vzorka.

Podékovdani: Projekt profiBONE (TO07000309) je spolufinancovan se stdtni podporou Technologické
agentury CR v ramci Programu KAPPA a fondd EHP z Islandu, Lichtenstejnska a Norska. Prdce byla
také podporena z Evropského fondu pro regiondini rozvoj v rdmci projektu Cislo CZ.02. 01. 01/00/2
2.008/0004562.
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“MUSSEL-INSPIRED" SELF-SETTING CALCIUM PHOSPHATE BONE GLUE

Michlovskd L.", Wirthova M.', Krticka M.?, Nekuda V.?, Planka L.?, Jeklova E.3,
Strakovd P. 3, Prochdzkovd P. ', Dinparvar S.", Chamradovd I.", Kotoucek H.’,
Vojtovd L.

'CEITEC - Central European Institute of Technology, Brno University of Technology, Purkyriova
656/123, 612 00 Brno, lenka.michlovska@ceitec.vutbr.cz

2Department of paediatric surgery, orthopedics and traumatology, The University Hospital Brno
3 Veterinary Research Institute, Brno

The aging of the European population is linked to an increased incidence of bone fractu-
res. All treatment methods for broken bones follow one fundamental principle: fractured
fragments must be repositioned and kept in place until they heal. However, small fragments,
less than 1 cm in size, cannot be fixed using conventional methods. Our research team has
developed an injectable, ‘self-setting’ calcium phosphate bone glue, modified with a natural
‘mussel-inspired’ adhesive based on catecholamines and amino acids. These natural adhesives
significantly enhance the injectability and rheological properties of the prepared bone paste.
These properties are crucial for both the processing time and the successful application to the
bone defect.

This work was focused on the synthesis of a (poly(lactic-co-glycolic acid)-b-poly(ethylene
glycol)-b-poly(lactic-co-glycolic acid) (PLGA-PEG-PLGA) triblock copolymer and the optimaliza-
tion of the chemical bonding of dopamine to the copolymer. Both the effect of chemical mo-
dification and the addition of additives on the rheological properties of cement pastes and
the transformation of calcium phosphate to calcium-deficient hydroxyapatite were monitored.

The optimized bone cement composition was used for ex vivo testing on sheep ulnas.
The morphology and structure of the material after hardening in cell medium were also exami-
ned using scanning electron microscopy and microCT.

Acknowledgements: This work was supported by the Ministry of Health of the Czech Republic
under project no. NW24-08-00367.
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ADVANCES IN SKIN REGENERATION: DEVELOPMENT
OF A MULTILAYERED FOURTH-GENERATION SCAFFOLD
FOR ENHANCED WOUND HEALING

Pavlifidkovd V., Izsdk D.", Lipovy B."?, Knoz M.3, Smolnickd A.%, Faldyna M.%,
Jeklovd E.° Koliskovd P.%, Buchtovd M.°, Koutnd 1.7, Vojtovd L.

CEITEC - Central European Institute of Technology, Brno University of Technology,
Advanced Biomaterials, Brno

2Department of Burns and Plastic Surgery, Institution Shared with University Hospital Brno,
Faculty of Medicine, Masaryk University, Brno

3Clinic of plastic and esthetic surgery, St Anne’s University Hospital, Brno

“Department of Histology and Embryology, Faculty of Medicine, Masaryk University, Brno
*Veterinary Research Institute, Brno

¢Institute of Animal Physiology and Genetics, The Czech Academie of Science, Brno

’Cell and Tissue Engineering Facility, International Clinical Research Center, Brno

This research focuses on the development of a multilayered fourth-generation scaffold
designed to replicate the structure and function of natural skin. As the body's largest organ,
the skin serves as a crucial barrier against external elements and pathogens, comprising three
main layers: the epidermis, dermis, and hypodermis. The epidermal layer was engineered
using fully-degradable amphiphilic nanofibers composed of gelatin, polycaprolactone, and oxi-
dized cellulose nanofibers, while the dermal and hypodermal layers were constructed from
a 3D porous scaffold made from biocompatible collagen type | and antimicrobial chitosan,
with variations in thickness to reflect their respective roles. These layers were crosslinked and
thoroughly characterized using advanced physicochemical techniques.

To enhance functionality, the dermis- and hypodermis-like scaffolds were seeded with
human mesenchymal stem cells (MSCs) differentiated into fibroblasts and preadipocytes.
Additionally, isolated human keratinocytes were applied to the surface of skin substitutes.
Our experimental approach includes testing six variations of cellular skin substitutes—ranging
from dermal layers alone to combinations of dermis and hypodermis with keratinocytes—both
in vitro and in vivo using pig animal model. Histological analyses were conducted to evaluate
these constructs against vital skin samples and scaffolds without cells, employing immunohis-
tochemistry staining to assess layer distribution.

Currently, we are advancing to the next phase of our study, which involves incorporating
both fibroblast growth factors and differentiated MSCs into our biomaterials. Preliminary
results indicate that skin substitutes enriched with growth factors exhibit superior biological
activity in promoting neovascularization.

This research represents a significant advancement in improving local care for patients with
thermal trauma and extensive skin injuries, aiming to enhance their quality of life through
innovative skin substitute technologies.

Acknowledgements

This study was supported by the Ministry of Health of the Czech Republic, grant Nr. NU22-08-
00454, as well as by the European Fund for Regional Development under project Nr. CZ.02. 01
.01/00/22_008/0004562.



P-15

MECHANICKE HODNOCEN| ADHEZE INjEKCNE APLIKOVATELNEHO
KOSTNiHO CEMENTU: VLIV FYZIOLOGICKYCH ROZDILU A CHOVU
PRI ex vivo PULL-OUT TESTECH

Sedldcek R.', KubdSovd K.', Drdtovska V.", Kratochvil A.", Suchy T.", Vojtova L.%
Michlovskd L.?, Wirthovd M.?, KotoucekJ.2 Prochdzkovd P.?, Jeklovd E.3, Strakovd P.,
Planka L.*, Nekuda V.*, Krticka M.*

' Fakulta strojni, Ceské vysoké uceni technické v Praze, Praha

2 Stredoevropsky technologicky institut, Viysoké uceni technické v Brné, Brno
3 VWyzkumny ustav veterindrniho lékarstvi, v. v. i., Brno

4 Lékarskad fakulta, Masarykova univerzita, Brno

Zlomeniny patii mezi nejcastéjsi poranéni kosti. VSechny zplsoby Iécby zlomenin vychazeji
z principu, kdy fragmenty musi byt spravné umistény a znehybnény az do zhojeni. U tfistivych
nitrokloubnich zlomenin vSak malé Glomky nelze bézné fixovat. Nami feSeny projekt zkouma
moznost pouZiti injektovatelného resorbovatelného kostniho lepidla, které by po vytvrdnuti
spolu s vnitfni fixaci umoZnilo okamZzité zatéZovani poranéné koncetiny. Vyvijené fosforecna-
nové cementy (CPC) jsou biokompatibilni, biodegradabilni a injektovatelné, ¢imz prekonavaji
nevyhody b&zné pouZzivaného PMMA.

V prvni fazi projektu se zabyvame hodnocenim adheznich vlastnosti CPC, ktery je obohaceny
rdznymi pojivy. Pro testovani adheze vyuZivame tzv. pull-out testd, pfi kterych v kosti pomoci
CPC fixujeme valcovy modelovy kovovy implantat, jenz je po vytvrzeni CPC vytahovan. Tahové
zkousky jsou provadény na 3D tisténych titanovych implantatech (prdmeér 4 mm, délka 8 mm)
s pfedpokladem dokonalého spojeni CPC s implantatem. Pro testovani vyuzivame zafizeni MTS
Mini Bionix 858.02 (USA) s hydraulickymi Celistmi a specialnim pfipravkem pro tahovou zkous-
ku. Implantaty jsou extrahovany konstantni rychlostl' 10,0 mm/min, pfi¢emZ hodnocenymi pa-
rametry jsou tahova sila, smykove napéti, vysunuti pfi poruseni a efektivita adheze.

Pro ex vivo testovani vyuzivime kosti ziskanych z kadaver( pokusnych zvifat (prase) z jiz
ukoncenych pokusd, jejich? odbér je schvalen pFislusnou etickou komisi. Cast kosti je praibéz-
né ziskavana také z b&zné dostupnych zdrojd, tedy jatek nebo p¥imo Feznictvi. Casto jde tedy
o material, ktery by nebyl dale nijak vyuZit. Vzhledem k anatomickym a fyziologickym odliSnos-
tem jednotlivych zvifat je vSak nutné uvazit rozdily, které by mohly zadsadné ovlivnit vysledky
ziskané v testech, které v rdmci optimalizace CPC provadime prabézné. Jde predevsim o roz-
dilnou porozitu a strukturu spongiézni kosti, danou jak fyziologickymi parametry zvifete, tak
umisténim odebiraného vzorku. Svoji roli hraje také obsah tuku, ktery se zasadné liSi u pokus-
nych a jate¢nich zvifat. Proto jsou mista pro odbér vzork( bé&zné randomizovéana do skupin,
na které jsou aplikovany jednotlivé modifikace CPC. Pro vzajemné porovnani vysledk( z testl
provadénych na kostech odebranych z r(izné chovanych zvitat je potom zcela kli¢ové zarazeni
kontrolniho materialu. Pro tento Ucel vyuzivame dva typy kontrol, jednak zakladni nemodifiko-
vany typ CPC a dale komeréni PMMA cement (Refobacin).

V tomto pfispévku jsou shrnuty vysledky z ro¢niho testovani rliznych modifikaci zdkladniho
CPC cementu. Mimo posouzeni adheznich vlastnosti ve srovnani s bézné uzivanym nedegra-
dovatelnym PMMA cementem, je diskutovano srovnani fyziologickych a chovnych odliSnosti
zvitat, ze kterych byly pribézné ziskavany kostni vzorky.

Podékovani projektu: Podpofeno z programového projektu Ministerstva zdravotnictvi CR
¢. NW24-08-00367.
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DEVELOPMENT OF in vitro LUNG MODEL FOR INHALATIONAL DRUG
DELIVERY RESEARCH

Slaninovd K., Vyhlidalovad L., Lizofiovd D.

Department of Chemical Engineering, University of Chemistry and Technology Prague,
Chemical Robotics Laboratory

Inhalational drug delivery is a preferred method for treating respiratory diseases, as the
lungs offer large surface area and minimal biological barriers for drug absorption. This route is
beneficial also for systemic drugs as it bypasses the first-pass effect in liver, reducing the requi-
red dosage and enhancing bioavailability. However, preclinical testing often involves animal
models, leading to ethical concerns and suffering due to the lack of effective in vitro alternati-
ves for evaluating drug safety. A promising solution lies in advanced lung cell culture models
that can be used during preclinical studies, offering a controlled environment for drug testing.

In this study, we developed a monoculture model of alveolar cells cultured on transwell
inserts, which divide the culture space into apical and basolateral compartments. The apical
compartment can be exposed to air, mimicking the exposure of human lungs to inhaled air,
while the basolateral side remains in contact with culture medium. Additionally, the model can
incorporate endothelial cells on the underside of the insert, simulating the blood-air barrier.
We used the A549 human lung carcinoma cell line, a model for type Il pneumocytes, to form
a confluent monolayer on the apical side of polycarbonate membranes (4.2 cm? area, 0.4 pm
pores). The cells were cultured under submerged conditions and assessed for monolayer for-
mation. Optimal seeding density of 100,000 cells/cm? led to confluence on Day 3, at which point
cells were exposed to air for continued culture to Day 7 (Figure 1 B).

For cellular characterization, cells were fixed with 4% formaldehyde, permeabilized with
cold 70% ethanol, and stained with Hoechst (blue - for nuclear visualization, A, = 405 nm,
emission 430-470 nm) and Texas Red (red - for cytoskeletal structure, A, = 561 nm, emission
605-700 nm) between Days 1 and 3. Confocal microscopy was used to aquire high-resolution
images of the stained cells, providing information of monolayer formation (Figure 1 A). On Day
7 (after 3 days at ALl), the cell were fixed with 4% formaldehyde, permeabilized with 0.1% Triton
X-100 and stained for Zonula Occludens-1 (ZO-1, green - A, = 488, emission 505-605 nm) a key
protein at tight junctions. Preliminary results indicate that ALI conditions supported cell viabi-
lity and differentiation, with ZO-1 staining suggesting the formation of tight junctions between
adjacent cells (Figure 1C).

Figure 1. A) Confocal microscopy: formation of confluent monolayer of A549 on membrane
of the insert (blue - nuclei, red - cytokelet, merged picture). B) The set up of submerged and ALl
culture of A549 on the insert, with illustration of tight junctions forming between adjacent cells.
C) Confocal microscopy: presence of tight junctions between cells after culturing A549 at ALl for 3

days (blue - nuclei, green - ZO-1).



Future studies will focus on optimizing tight junction formation, examining the effects of
corticosteroids (e.g., dexamethasone) on cell differentiation, and investigating drug permea-
bility using nanocrystals in this model. Additionally, we plan to study the formation of lung
surfactant and explore co-culture systems with endothelial cells and macrophages to further
replicate the complexity of the lung environment.

[11Klein, S.G., Serchi, T., Hoffmann, L. et al. An improved 3D tetraculture system mimicking the
cellular organisation at the alveolar barrier to study the potential toxic effects of particles on
the lung. Part Fibre Toxicol 10, 31 (2013). https://doi.org/10.1186/1743-8977-10-31

[21Wu, J.,, Wang, Y., Liu, G., Jia, Y., Yang, J., Shi, J., ... & Liu, X. (2017). Characterization of air-liquid
interface culture of A549 alveolar epithelial cells. Brazilian journal of medical and biological
research, 51.

[31Wang, G., Zhang, X., Liu, X., & Zheng, J. (2020). Co-culture of human alveolar epithelial (A549)
and macrophage (THP-1) cells to study the potential toxicity of ambient PM2. 5: a compa-
rison of growth under ALl and submerged conditions. Toxicology Research, 9(5), 636-651.
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VIBRACNI SPEKTROSKOPIE PRO KONTROLU KVALITY KOSTi
Sobola D."? Luptdkovd N.', Mazdnovd V.", Jary M., Dlouhy A."

"Ustav fyziky materidli AV CR, v. v. i, Zizkova 513/22, 616 00 Brno, Ceskd republika
2CEITEC - Central European Institute of Technology, Zerotinovo ndm. 617/9, 601 77 Brno,
Czech Republic

Abstrakt

Charakteristiky a kvantifikace infracerveného a Ramanova spektra poskytuji podrobné in-
formace o zralosti kostni tkdné s vysokym mikrometrovym prostorovym rozliSenim. Tyto spek-
troskopické metody umoznuji analyzovat chemické slozeni a strukturni usporadani kostnich
minerall a organickych sloZek, coZ pfispiva k hlubsimu pochopeni procesu osifikace a remo-
delace kosti.

Oblast zkoumani zahrnuje lebecni kost a navigacni Srouby z oceli AISI 304, které byly implan-
tovany za Ucelem provedeni termoléze thalamu a ponechany v kostni tkani po dobu 42 let.
Tento experimentalni model poskytuje pfilezZitost studovat interakce mezi kostni tkani a ko-
vovym implantatem, zejména na Urovni rozhrani. Byly detekovany jak organické (kolageno-
va vlakna, proteiny) tak anorganické slozky (hydroxyapatit, karbonaty) kosti na rozhrani, coz
umoznilo nasledné vyhodnoceni rozloZeni fonon( v celé zkoumané oblasti.

Kvalitativni analyza ukazala nizsi mineralizaci kosti v blizkosti implantatu. V této studii bylo
pozorovano zpozdéni v mineralizaénim procesu, pravdépodobné v disledku vlivu kovového
materialu na lokalni metabolismus kosti. Tento jev miZe byt spojen s rozdily v biomechanic-
kych vlastnostech a s chemickymi interakcemi na povrchu rozhrani. Kromé poméru organic-
kych a anorganickych slozek byla rychlejSi mira remodelace podpofena zvySenym pomérem
karbonat/fosfat, coz naznacuje aktivni pfestavbu kostni hmoty v okoli implantatu. Tento para-
metr je klicovy pro hodnoceni dynamiky kostni vymény a mdze byt pouzit jako indikator rych-
losti adaptace kosti na pfitomnost ciziho materialu. Dale vysledky naznacuji, Ze na molekularni
Urovni dochazi k redistribuci fosfatovych skupin, coz ovliviuje krystalickou strukturu hydroxya-
patitu a nasledné i mechanickou odolnost kosti.

Klicové slova: Ramanova spektroskopie, Infracervena spektroskopie s Fourierovou transfor-
maci, vibracni spektra, zralost kosti, kolagen, hydroxyapatit

Podékovani

Tato prace byla podporena projektem ,Mechanical Engineering of Biological and Bio-inspired
Systems”, financovanym jako projekt ¢ CZ.02. 01. 01/00/22_008/0004634 Programem
Johannes Amos Commenius, pod nazvem Excelentni vyzkum. Explantované navigacni Srouby
a navazujici kostni tkan byly poskytnuty k analyzam v ramci spoluprace s Neurochirurgickou
klinikou déti a dospélych 2. LF UK a FN Motol. Autofi dékuji vyzkumné infrastruktufe Czech-
Nanolab za podporu poskytnutou MEYS CR (LM2023051).
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HYPERGLYKEMICKE PODMiNKY V MODELU CHRONICKE RANY

Sovkovad V.", Rockovd V."?, Filovd E."

'0ddéleni tkdriového inZenyrstvi, Ustav experimentdini mediciny AV CR, v. v. i, Praha
2 Katedra fyziologie, PFirodovédeckd fakulta, Karlova Univerzita, Praha

Hyperglykemie, tedy zvySend hladina glukézy, ma vyznamny vliv na bunécné procesy v in
vitro podminkach'. Studie in vitro se pouzivaji k modelovani vlivu hyperglykemie na riizné typy
bunék a tkani?3. Cilem téchto studii je pochopit mechanismy, kterymi hyperglykemie ovliviiuje
bunécnou aktivitu, expresi proteinl a celkovou funkci bunék.

Vliv glukézy na metabolickou aktivitu a proliferaci bunék HaCaT a nHDF byl hodnocen pomo-
ci MTS, PG a Live/Dead eseji. Bunky HaCaT byly nasazeny v hustoté 18750 bunék/cm?2 a buriky
NHDF v hustoté 12500 bunék/cm?. Experimentalni skupiny zahrnovaly (1) 0 mM glukézy (kon-
trola), (2) 2.5 mM glukdzy, (3) 5 mM glukdzy, (4) 25 mM glukozy, (5) 50 mM glukoézy a (6) 100
mM glukézy. Metabolické aktivita a proliferace byly sledovany v experimentalnidny 1, 3, 6 a 8.

U bunék HaCaT byla metabolickd aktivita i proliferace vyznamné sniZzena u skupin s vySsi
koncentraci glukézy (50 mM, 100 mM) oproti kontrolni skupiné bez glukdzy. Metabolicka aktivi-
ta byla nejvyssi tfeti den experimentu, poté ve vSech skupinach postupné klesala. Metabolicka
aktivita a proliferace HDFn byla vyznamné nizsi u skupiny s nejvy3si koncentraci glukézy oproti
kontrole bez glukozy.

Vys3i koncentrace glukdzy negativné ovlivnila HaCaT i HDFn. Pro dalSi experimenty bude
vytvorena ko-kultura HaCaT a nHDF a bude analyzovana nejslibnéjsi koncentrace glukdzy.

(1) Mateen, M.A,; Alaagib, N.; Haider, K. H. High Glucose Microenvironment and Human Mesen-
chymal Stem Cell Behavior. World J Stem Cells 2024, 16 (3), 237-244. https://doi.org/10.4252/
WJSC.V16.13.237.

(2) Khapchaeyv, A. Y.; Antonova, O. A.; Kazakova, O. A.; Samsonov, M. V; Vorotnikov, A. V; Shi-
rinsky, V. P. Long-Term Experimental Hyperglycemia Does Not Impair Macrovascular Endo-
thelial Barrier Integrity and Function in Vitro. Biohimié 2023, 88 (8), 1378-1391. https://doi.
org/10.31857/50320972523080079.

(3) Paléczi, J.; Paal; Pigler, J.; Kiss, B.; Rhoden, A.; Varga, Z. V.; Ferdinandy, P.; Eschenhagen, T.;
Gorbe, A. Organ-Specific Model of Simulated Ischemia/Reperfusion and Hyperglycemia Ba-
sed on Engineered Heart Tissue. Vascul Pharmacol 2023, 7152, 107208-107208. https://doi.
org/10.1016/).VPH.2023.107208.

Tato préace byla podpoFena MSMT projektem OP JAK Excelentni vyzkum v regenerativni me-
diciné CZ.02. 01. 01/00/22_008/0004562.
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OPTIMALIZACE MERENI UVOLNOVANI INKORPOROVANE BIOAKTIVNI
LATKY Z PVA NANOVLAKENNYCH VRSTEV

Strnadovd K., Lisnenko M., Satava $., Hauzerovd $., Jencovd V.

Katedra chemie, Oddéleni bioinZenyrstvi, Technickd univerzita v Liberci, Liberec

Inkorporace bioaktivnich latek do tkafiovych nosi¢d ma v tkariovém inzenyrstvi velky vyznam.
Lze jim upravovat biokompatibilitu materiadlu, postupné uvolfovat IéCiva nebo antibakterial-
ni latky na misto urceni. Analyza uvolfovani inkorporovanych latek je tak zasadni pro pouziti
téchto materiald v praxi. V rdmci této prace jsme se zaméfili na optimalizaci méreni a vyhod-
nocovani uvolfiovani aktivni latky z PVA nanovldkennych materiald. Vzhledem k tomu, Ze tyto
materialy nebyly teplotné stabilizovany, dochazi béhem prvnich par dni nejprve k bobtnani ma-
terialu a poté k postupnému rozpusténi, a tudiz k Uplnému uvolnéni aktivni latky. Proto je di-
lezité optimalizovat odbéry vzorkd tak, aby nedochazelo k ovlivnéni vysledkd vliivem metodiky
odbéru vzorkd. V rdmci téchto experimentl byl porovnavan primarné vliv staeni vzorku pred
samotnym odbérem, protoZe se material brzy po zapoceti experimentu rozpada na miniaturni
fragmenty, které je velmi snadné odebrat se vzorkem, coz vnasi chybu do vyhodnocovani uvol-
fovani inkorporované latky. Druhym zkoumanym faktorem bylo doplfiovani pufru po odbéru
na konstantni objem b&hem celého experimentu. Z vyhodnocenych dat vyplyva, Ze staceni
vzorku pred odbérem ma zasadni vliv na prdbéh uvolriovaci kfivky u vzorkd vyrobenych z PVA.
B&hem experimentu nedochazi k neodlvodnénému kolisani dat a uvolhovaci kfivky odpovi-
daji redlnym predpokladlm chovani uvolfiovani bioaktivni latky z vodorozpustnych polymerd.
Co se tyce doplfiovani pufru po odbéru na konstantni objem, tak pouhé odebirani vzorku ma
za nasledek predevsim zjednoduSeni vypoctu, a tudiz snizeni procesni chyby pFi vyhodnoco-
vani.

Autofi timto dékuji financni podpore projektu Ministerstva zdravotnictvi - projekt €. NW24-08-
00073.
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ZVYSENi ADHEZE II)IJEKTOVATELNEHO RESORBOVATELNEHO KOSTNIHO
CEMENTU POMOCi DOPAMINU

Suchy 1.", Sedldcek R.", HruSkovd B.", Kotrc T.", Vojtovd L.?, Michlovskd L.% Fulin P.?

"Fakulta strojni, Ceské vysoké uceni technické v Praze, Praha
2CEITEC, Vlysoké uceni technické v Brné
31. ortopedickd klinika, 1. LF UK a FN Motol, Praha

Uvod: Infekce a osteomyelitida pfedstavuji naro€né komplikace pFi 1é¢bé kostnich traumat.
Aplikace polymethylmetakrylatu s antibiotickou naplini, ktery se Siroce pouziva napfiklad pfi
dvoufazovych revizich infikovanych kloubnich ndhrad, s sebou nese zna¢né nevyhody, vcetné
nerozloZitelnosti, omezené osteointegrace a omezeného uvolfovani antibiotik. Nas projekt se
zaméruje na vyvoj biodegradabilniho injekéné aplikovatelného polymerniho/kalcium fosfato-
vého cementu pro lécbu kostnich defektl a primarni fixaci implantatd. Kompozitni cement je
obohacen o pfisady (biologické kopolymery, antibiotika, enzymy), které zlepsuji prevenci zané-
tu a také adhezi, a to pfi zachovani jeho mechanickych vlastnosti a rozloZitelnosti. Tato studie
zkouma Ucinky modifikace cementu se zaméfenim na adhezi a mechanické vlastnosti b&€hem
degradace na prikladu modifikace dopaminem.

Metody: Biologicky odbouratelny cement (Ba) je zaloZen na tixotropnim kopolymeru a tri-
kalciumfosfatu [1]. Pro zvySeni adhezivnich vlastnosti byl do Ba pfidan dopamin (Do) [2]. Vliv
na adhezi byl ovéfovan dvéma typy testd na modelovych vzorcich titanu (Ti6Al4V) simulujicich
implantat. PFi pull-out testech byly pouZity valcové vzorky (4x8 mm), které byly fixované ce-
mentem ve spongidze (ex vivo, prase; Obr. 1 A) a po jeho vytvrzeni vytahovany. Prace adhez-

nich sil byla hodnocena jako plocha
pod kfivkou sila-posun. Cementy
byly dale vytvrzeny ve tvaru kvadru
(25x5x5 mm) na plochych vzorcich
(50x10x1T mm) a prace adheznich
sil pfi tfibodovém ohybu (Obr. 1 B)
byla hodnocena jako plocha pod
kfivkou sila-posun (Obr. 1C; Zluta
plocha) po odecteni prace spotfebo-
vané pfi ohybu kovovym podkladem
(Obr. 1C; Seda plocha). Tato zkouska
vychazi z normy (EN 1966:2022) pU-
vodné pouZzivané pro strukturni le-
pidla. Vliv na mechanické vlastnosti
byl dale ovéfen kompresni zkouskou
béhem zrychlené biodegradace si-
Obr. 1: Zndzornéni zkousek pouzitych pro stanoveni miry ~Mulujici osteoklastickou lyzu (0-8 ho-
adheze cement. din, pH ~2,2) [3].

Obr. 2: Vysledky mechanickych testd (* p<0,05 Mann-Whitneyho oboustranny test, velikost vécného
ucinku ciselné: koeficient poradové biseridini korelace; Ize interpretovat obdobné jako Pearsoniiv

korelacni koeficient).
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Vysledky: PFidavek dopaminu do zakladniho cementu zvysil praci adheznich sil (median)
v pripadé pull-out testl priblizné o 93 % a v pripadé zkousek ohybem témér o 400 %. Pridavek
dopaminu zaroven neovlivnil mechanické vlastnosti cementu pfi zatéZzovani v tlaku. Zjisténé
rozdily mezi meznimi pevnostmi v rdznych dobach urychlené degradace se pohybuji pouze
v jednotkach procent.

ZAVERY: Pridavek malého mnozstvi dopaminu muze byt vhodnym zplsobem zvy3eni adheze
kostniho cementu, ale zaroven neovliviuje jeho mechanické vlastnosti a degradaci. Ty jsou ne-
zbytné pro klinické aplikace jako vyplni kostnich defektl nebo pro docasnou fixaci implantatd.
V nasi studii bude Uc¢inek modifikaci G€innymi latkami dale ovérfovan.

REFERENCE:

[11L. Vojtova et al. (2019) Int. J. Mol. Sci., 20: 391.

[2] M. Krticka et al. (2021) J. Mech. Behav. Biomed. Mater., 115:104249.
[3] A. Diaz-Escudero et al. (2017) Acta Biomater., 60:81-92.

Podékovani projektu: Podporeno z programového projektu Ministerstva zdravotnictvi CR s reg.
¢. NW24-05-00202.
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SYNTEZA KONTRASTNiCH LATEK PRO MERENi PH POMOCi
MAGNETICKE REZONANCE

Srolerovd T.% Tichy A."?, Kotek J.?

' Stomatologickd klinika, 1. Iékarskd fakulta Univerzity Karlovy, Praha
?Katedra anorganické chemie, Pfirodovédeckd fakulta Univerzity Karlovy, Praha
3 Ustav lékarské biochemie a laboratorni diagnostiky, 1. Iékarskad fakulta Univerzity Karlovy, Praha

Magneticka rezonance (MRI) je nepostradatelnou neinvazivni zobrazovaci metodou, ktera
vyuziva kontrastnich latek, jez umoznuji snadnéjsi a pfesnéjsi diagnostiku. Nejcastéji se jedna
o makrocyklické ligandy schopné vazat paramagnetické ionty kovl lanthanoidd za vzniku kine-
ticky inertnich a termodynamicky stabilnich komplexd. Spojitost zmény pH tkané s nadorovym
bujenim pak otevira dvere pro zcela novy typ kontrastnich latek pouzitelnych v 31P MRI.

Tato prace se zabyva syntézou a studiem zcela novych molekul odvozenych od znamého
ligandu DOTP a jejich komplexd s paramagnetickymi ionty Eu3+ a Yb3+ s potencidlem velké
zmény chemického posunu v 31P NMR spektrech v zavislosti na pH. Pfipravené nové derivaty
obsahuji dvé rizné dvojice pendantnich skupin, vzdy vzajemné v protéjsich polohach makrocy-
klu. Konkrétné se jedna o latku s P-H fosfinatovou skupinou (DO2P2PH), fenylovou skupinou
(DO2P2PPh) a trifluorethylovou skupinou (DO2P2Ptfe).

Ligandy a jejich komplexy byly charakterizovany pomoci NMR spektroskopie, provedena
byla také relaxometrickd méfeni a dale pH NMR titrace. Analyza 3'P NMR spekter potvrdila
ocekavanou pH zavislost chemickych posunl pendantnich ramen obsahujicich atom fosforu.
Hodnoty pKA studovanych komplexd jsou v3ak pfili$ nizké (cca 5,3) a pozorovana zména v roz-
dilech chemickych posunl mérenych signalli tak pokryva oblast pH cca 4-7, coZ je mimo fyzio-
logickou oblast pH. Pripravené komplexy proto nelze pfimo vyuziti v 31P MRI, nicméné ziskané
poznatky prinesly vyznamny proof of principle a jsou dobrym odrazovym mdstkem pro design
a studium pribuznych systéma.
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HODNOCEN{ KONTAKTU KOST-IMPLANTAT U KOVOVYCH IMPLANTATU:
POROVNANI 2D HISTOLOGICKEHO A 3D MIKRO-CT PRiSTUPU

Vistejnova L."?, Kindermann M.", Klein P.", Hanak F.?, Durica D.?, Kral R.%, Minarik P.%,
Svoboda M.*, Benes .5, Lunackova J.5, Bartos M.5, Mik P.2, Dolejsova M.", Kolinko Y.,
Havlas V.2

'Biomedicinské centrum, Lékarska fakulta v Plzni, Univerzita Karlova

2Ustav histologie a embryologie, Lékarskd fakulta v Plzni, Univerzita Karlova
3Klinika détské a dospélé ortopedie a traumatologie 2. LF UK a FN Motol
“Matematicko-fyzikdIni fakulta Univerzity Karlovy

*Nové technologie - vyzkumné centrum Zdpadocleské univerzity v Plzni
¢Stomatologickd klinika a 1. Iékarskd fakulta Univerzity Karlovy

Kovové kostni implantaty vyZaduji pro optimalni a dlouhodobou funkci dostatecny kontakt
kosti a implantatu (bone-implant contact, BIC). BIC, definovany jako procento povrchu implan-
tatu v pfimém kontaktu s kostni tkani, je kritickym parametrem ovliviiujicim stabilitu implanta-
tu a funkéni setrvani v tkani. Tradicni histologické metody hodnoti BIC ve 2D zobrazeni mére-
nim délky rozhrani kost-implantat podél jedné nebo vice rovin fezu a jejim délenim celkovym
obvodem implantatu v téchto pfislusnych rovinach. Naproti tomu mikro-CT analyza umozniuje
hodnoceni BIC ve 3D a nabizi pfesné&jSi zhodnoceni kontaktu kost-implantat po celém povrchu
implantatu.

Tato studie porovnavala in vivo Gcinek komeréné dostupné slitiny Mg-Y-RE-Zr (MAGNEZIX®)
se tfemi experimentalnimi biologicky odbouratelnymi slitinami na bazi Mg-Y-(Li) zpracovanymi
rdznymi technikami plastické deformace. Slitiny byly implantovany ve formé Sroub( a pin do
stehennich kosti potkan(i po dobu 6 mésict. 3D-BIC byl vyhodnocen pomoci micro-CT s veli-
kosti voxelu ~ 6 pm (Xradia 400), poskytujici podrobné 3D informace o rozhrani mezi implan-
tatem a okolni kosti (segmentace obrazu a analyza dat v AVIZO). Pro posouzeni pfesnosti 2D
histologickych metod byl z kostnich vybrusd hodnocen 2D-BIC (Stereologer, SRC Biosciences).

Vysledky kvantitativné posuzuiji variabilitu hodnot 2D-BIC v rdiznych histologickych rovinach
a popisuji, do jaké miry hodnoty 2D-BIC z jedné roviny kostniho vybrusu presné reprezentuji
celkovy 3D-BIC. Studie kriticky hodnoti pfesnost a omezeni tradicnich 2D histologickych metod
pro hodnoceni BIC v biodegradabilnich kovovych implantatech. Vysledky studie pfispé€ji k pres-
néjsimu pochopeni faktort ovliviiujicich vznik a remodelaci peri-implantatové kosti a budou
voditkem pro vyvoj ucinnéjsich kostnich implantatd na bazi kovu &i podpofi zavadéni presnéj-
Sich kvantifikacnich technik.

Podporeno projektem Biodegradable (OP JAK; reg. ¢, CZ.02. 01. 01/00/23_020/0008512) -
spolufinancovano Evropskou unii a statnim rozpoctem Ceské republiky a Agenturou pro zdra-
votnicky vyzkum Ministerstva zdravotnictvi, projekt ¢islo NU20-08-00150.
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OPTIMALIZACE IZOLACE A KULTIVACE DPMSC ;I'SKAN,YC’H .
ZE ZUBNI PULPY TERAPEUTICKY EXTRAHOVANYCH STALYCH ZUBU

Voltrovd B.", Hefka Blahnovd V.’, Filovd E."?

" Oddéleni tkdriového inZenyrstvi, Ustav experimentdini mediciny AVCR, v. v. i, Praha
32. lékarskd fakulta, Univerzita Karlova v Praze

Extrahované zuby v ramci terapeutického oSetfeni pfedstavuji dostupny zdroj lidskych me-
senchymalnich kmenovych bunék (hMSC). Vyhodou hMSC ziskanych z dentalni pulpy (dpMSC)

V této studii jsme Uspésné izolovali dpMSC z tfetich molar( darcl ve véku 20-34 let. PFiizolaci
jsme pouzili o polovinu nizsi koncentraci enzymd (kolagenaza |, dispasa Il) nez je bézné a zkréa-
tili jsme dobu jejich plsobeni., Msc. fenotyp izolované populace bunék byl otestovan na prato-
kovém cytometru a potvrdili jsme diferenciacni potencial téchto bunék v podminkach in vitro.
DuleZitou soucasti studie bylo také testovani izolovanych bunék na pritomnost mykoplazmat
metodou PCR, nebot infekce mykoplazmaty vede k faleSnym vysledklim a nereprodukovatel-
nym védeckym datlm.

V ramci této prace jsme pro kultivaci dpMSC vyuzili 5% destickovy lyzat (DL) pfipraveny
z trombocytarnich koncentratl. Optimalizovali jsme také kultivaéni podminky dpMSC snizenim
mnozstvi heparinu pfidavaného jako prevence sraZeni fibrinu z bézné pouzivanych 2 Ul/ml na
0,7 Ul/ml kultivaéniho média s 5% DL.

DpMSC mohou byt izolovany ze zubU zdravych darcl rdzného véku a pohlavi. Reprezentu;ji
tak snadno dostupny zdroj kmenovych bunék, ktery otevird nové moznosti v regenerativni me-
diciné a in vitro modelech.

Projekt byl podpoFen MSMT - operaénim programem Jan Amos Komensky, projekt , Excelentni
vyzkum v regenerativni mediciné”, ¢. CZ.02. 01. 01/00/22_008/0004562.
Dékujeme MDDr. M. Karli¢kovi a jeho tymu za spolupraci pfi odbéru extrahovanych zubd.
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METODIKA PRIPRAVY PREPARATU PRO HISTOLOGICKE A JINE ANALYZY
NEJEN V ZUBNiM LEKARSTVI

Vrbovd R., Srolerovd T., Janatovd T., Roubickova A.

Stomatologicka klinika, 1. Iékarskd fakulta Univerzity Karlovy a Vseobecnd fakultni nemocnice
v Praze, Praha

Histologicka analyza i analyza v transmisnim optickém nebo skenovacim elektronovém mi-
kroskopu mé velky vyznam pfi hodnoceni strukturnich prvk( tkani a jejich interakci s cizoro-
dym materialem pFitomnym v téle. Vystupy téchto analyz napomahaji k optimalizaci vlastnosti
nové vyvijenych biomateriall, k hodnoceni reakci tkdni na materidly komercné vyuzivané v kli-
nické praxi, pfipadné maji edukativni pfinos.

Tento prispévek ma za cil ukadzat postup zpracovani rizného biologického materialu do po-
doby tenkych Fezd (vybrust), bez procesu dekalcifikace. Jedna se o metodiku zahrnujici po-
¢atecni fixaci daného biologického materialu, fazi odvodnéni a nasledné prosyceni a zaliti do
média na bazi methylmethakrylatu. Metodicka ¢ast zahrnuje popis pfipravy vlastnich tenkych
ezl s vyuzitim pomalubé&zné laboratorni pily opatfené podiamantovanym Feznym kotoucem,
z niz jsou ziskané tenké platky dale postupné zbruSovany a leStény do finalni tloustky pfiblizné
50 um vhodné pro pozorovani v prochazejicim svétle. RovnézZ je popsana metodika barveni
a ukazany snimky findlnich preparatd tkanf a biomateriald rdzného puvodu.

Tato studie byla podporena programem Cooperatio 207030 Dental Medicine/LF1.
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X-RAY DIFFRACTION INVESTIGATION OF CALCIUM PHOSPHATE
CEMENT MODIFIED WITH BIOGENIC ADDITIVES FOR BONE
REGENERATION

Wirthovd M., Michlovska L., Vojtova L.

CEITEC - Central European Institute of Technology, Brno University of Technology,
Advanced Biomaterials, Brno

Calcium phosphate cement (CPC) has been considered a promising material for bone tissue
engineering over the past few decades, owing to its resorbability, biocompatibility, and its po-
tential to aid in bone regeneration. CPC is formed by mixing a powder phase with an aqueous
solution, creating a paste with self-setting properties, which makes it a hydraulic cement. Va-
rious substances can be added to the CPC to modify and improve its chemical, physical, and
biological properties. The focus of our interest has become a phosphorylated biogenic amino
acid metabolite found in human biofluids, which can significantly affect the CPC's self-setting
rate, accelerate its degradation, and enhance mechanical properties.

Our developed CPC, consisting of tricalcium phosphate powder and a thermosensitive
biodegradable copolymer, was prepared, modified with biogenic compounds, tested and
optimized. The proper amount of additive is crucial for the handling, injection and structure
of the fresh paste. Even a slightly higher amount of additive causes a rapid decline in the
paste’s workability and leads to its disintegration.

To investigate the structural properties of the cement, continual X-ray diffraction was em-
ployed for observation of the conversion of tricalcium phosphate to calcium-deficient hyd-
roxyapatite. The materials were continuously tested from the early stages to see the first mi-
nutes of setting up to the certain setting time. The presence of biogenic amino acid metabolites
could prevent the cement paste from forming hydroxyapatite crystals and cause crystalline
tricalcium phosphate transition to an amorphous state. The effects of biogenic metabolite ad-
ditives play a key role in the behavior of fresh cement paste and the conversion of tricalcium
phosphate.

Acknowledgements

This study was supported by the Ministry of Health of the Czech Republic under project
no. NW24-08-00367 and CzechNanoLab Research Infrastructure supported by MEYS CR
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SNADNA A DOSTUPNA ANALYZA BUNEK PRO INTELIGENTNI
LABORATOR BUDOUCNOSTI: DIGITALNi ZOBRAZOVACI SYSTEM
MILLICELL DCI V AKCI

Kukla S.

Merck Life Science spol. s r.o, Na Hfebenech I 1718/10, Praha, stanislav.kuklo@merckgroup.com

Firma Merck, znama jako predni dodavatel vysoce kvalitnich chemikalii a reagencii, nabizi
také Siroké portfolio vice nez 20 000 produktl pro laboratore bunécnych a tkanovych kultur.
Toto portfolio zahrnuje vSe, co moderni bunkova laboratof potfebuje pro dlouhodobé kon-
zistentni vysledky — od ikonickych pomdcek pro sterilni filtraci, klasickych sér a médii, az po
rdstové faktory a inovativni nastroje pro praci s 3D modely a primarnimi a kmenovymi bun-
kami. V posledni dobé se nase nabidka rozrostla o pfistrojové vybaveni urené pro analyzu
bunék, které diky inteligentnim funkcim a podpore cloudového ukladani s moznosti pokrocilé
analyzy dat prinasi uzivatelim prilezZitost budovat opravdu propojenou digitalni laborator bu-
doucnosti. Kromé toho Merck nabizi rozsahlé chemické portfolio a vyviji inovativni technolo-
gie v oblasti materidlovych véd, které nasim zakaznikim pomaéhaji pfi navrhovani, objevovani
a syntéze novych materialll se specifickymi vlastnostmi. Tyto nové materidly sahaji od bioma-
teridld pouzivanych napf. pfi 3D biotisku a tkariovém inZenyrstvi pres kompozitni materialy az
po nanomaterialy pro transport |éCiv. Tato unikatni kombinace pokrocilych technologii a Siroka
nabidka kvalitnich a snadno dostupnych produktt jak z oblasti chemie, tak biologie pod hlavic-
kou Merck Life Science (vSe na www.sigmaaldrich.com) podporuje mezioborovy vyzkum a vy-
voj, ¢imz prispiva k védeckému pokroku a pomaha nasim zakaznikdim dosahovat rychlejsich
vysledkd a pacientlim v 1é¢bé a diagnostice.

Tento prispévek seznami Ucastniky konference s novym digitadlnim zobrazovacim systémem
Millicell DCI, ktery byl navrZen tak, aby standardizoval méfeni a analyzu kritickych parametr
kultivace bunék, jako jsou konfluence, pocet bunék a morfologie. Millicell DCI umoZhuje in-
-vessel analyzu, cozZ Setfi vzorky a zvySuje pfesnost méreni. V kontextu témat konference, jako
jsou kmenové buriky, bunécné terapie a transplantace tkani, je jeho role zasadni pro zajisténi
konzistentnosti a reprodukovatelnosti vysledku.

Hlavni vyhody Millicell DCI zahrnuji rychlé a objektivni hodnoceni kultivace bunék, coz eli-
minuje subjektivitu a uZivatelskou chybu. UZivatelé mohou sledovat Siroké spektrum bunéc-
nych kultur, v€etné adherentnich bunék, spheroid(i a organoid(, bunék rozptylenych v réznych
transparentnich matricich a pocitat bunky v suspenzi na principu hemocytometru. Automati-
zace méreni, malé rozméry pfistroje a intuitivni rozhrani umoznuji jak odbornikdim, tak novac-
kdm snadno provadét testy pfimo na misté, a tak zjednodusovat kazdodenni pracovni postupy.

Millicell DCI také podporuje sledovani trendd ristu bunék a archivaci historickych dat, coz je
klicové pro reprodukovatelnost experimentt a klinické studie. Jeho cloudové funkce umoziuji
bezpecné ukladani a analyzu dat, coZ pfispiva k lep3i sledovatelnosti a integrité vyzkumnych
projektd. Tento pristup k digitalizaci laboratofi je zasadni pro zajisténi vysoké kvality a konzis-
tence vysledkd.

Ucastnici konference budou mit moZnost si pfistroj prohlédnout i na stanku firmy Merck a v pFipadé
zdjmu si domluvit demonstracni pfedvedeni s vyuZitim viastnich vzorkd pfimo na svych pracovistich.

www.MillicellDCl.com



MICRO-CT IMAGING AND 3D TISSUE MODELS: ADVANCING
BIOMPLANTOLOGY

Brechlerovd D., ACELLA

Micro-computed tomography (micro-CT) has emerged as a powerful imaging modality in
biomplantology, offering high-resolution, non-destructive analysis of biomaterials and tissue-
-engineered constructs. This technology enables precise visualization of scaffold architecture,
cellular integration, and vascularization within 3D tissue models, providing critical insights for
optimizing biomaterial design and implantation strategies. Coupled with advanced 3D tissue
engineering approaches, micro-CT enhances the characterization of biomimetic constructs,
ensuring their structural and functional fidelity before clinical application. By bridging ima-
ging and bioengineering, these advancements pave the way for more effective, personalized,
and predictive approaches in biomplantology.

SLEDOVANI HOJENi RAN, DIFERENCIACE BUNEK A CAR-T TERAPIE
POMOCI OMNI FL LIVE-CELL MIKROSKOPU

Ledvina V., EAST PORT Praha s.r.o.

Zobrazovani Zivych bunék (,live-cell imaging”) je mikroskopickd metoda, kterd umozniuje
kontinudlni sledovani ristu bunék, jejich morfologie a diferenciace. V této kratké prezentaci
Vam predstavime fluorescen¢ni mikroskop Omni FL od spolenosti Axion Biosystems, ktery
se umistuje pfimo do inkubatoru a umoznuje zobrazovani bunék v mikrotitracnich desti¢kach
v jejich pfirozenych kultiva¢nich podminkach. UkaZeme Vam, jak ho Ize efektivné vyuZit pfi sle-
dovani migrace bunék, diferenciace mesenchymalnich kmenovych bunék a vyvoji a testovani
CAR-T terapie.
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