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BEVEZETES —- GYOGYSZER FEJLESZTES
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BEVEZETES — MAJ FUNKCIOI
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BEVEZETES - MAJ FELEPITESE

. a maj parenchymajat alkoté majsejtek
lebenykékbe rendezddnek, szoros

Interlobular veins
(to hepatic vein)
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BEVEZETES — HEPATOCYTA POLARIZACIO
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Miisch A. The unique polarity phenotype of hepatocytes. Exp Cell Res. 2014 Nov 1;328(2):276-83. doi: 10.1016/j.yexcr.2014.06.006. Epub 2014 Jun 20. Review. PubMed PMID: 24956563



BEVEZETES — HEPATOCYTA POLARIZACIO

Hepatocytes Columnar epithelium A Mmajsejtek egy- vagy két sejtnyi vastag
: e lemezekben szervezédnek, tobb l[uminalis

— és bazalis domén mellett.

A

AATERM

éslnosolds

A majsejtek luminalis fellletei nem
merdlegesen helyezkednek el az oldalsé
feluletiikon, mint a monopolaris
epithelsejteknél (minden mas epithelre ez
jellemzd).

8asav |

1A2AE
BASAL

GailLGN/NuMA . o
A kétsejtli lemezben a hepatocitanak

harom szomszédos sejttel van kapcsolata
(fellilet), az egysejtii vastag lemez
részeként legalabb két bazalis feluletuk
van.

\

A heaptocytak nem termelnek lamina
basalist, mivel a laminin és a keresztkoto
nidogen nincs meg a kornyezetikben.

Miisch A. The unique polarity phenotype of hepatocytes. Exp Cell Res. 2014 Nov 1;328(2):276-83. doi: 10.1016/j.yexcr.2014.06.006. Epub 2014 Jun 20. Review. PubMed PMID: 24956563



2D ES 3D MAJSEJT KULTURAK, MODELLEK

[ Hepatocyta sejtek egyedul

Spheroid: scaffold mentes 3D

[Hepatocyta és stroma sejtek keveréke

Acellularis maj scaffold
+ hepatocytak

Komplexitas

Bioscaffold és hepatocytak

3D bioprinting

\e

( Bioscaffold, hepatocytak+
stroma sejtek+ endothel +

Mikrofluidika

On chip technologiak

Impedancia, nanoszenzorok stb.




BIOSCAFFOLDOK

Tuble | Polymers and matrix geometry used for fabrication of scaffolds for Bver tisue engineering

Muterial Matrix geomerry Advastage Disadvantage
composition
PVA Pilm coating 100} loert hydrophilic matrix, preserved Lacks any cell hinding motif
Tunctions of cryoproserved hepatocytes
PLGA 5D printed flow channels | 101) Biocompatible and biodegradability can  Acidic degradation product, initiste
foams [49, 50|, collagen-coated be modulated by change in rutho of peptide degradution and inflammation
nanoporows scaffold [102) PLLEAPLOGA: conducive environment
for stem cell differentiation
PLLA 0.3 % collagen<coated nanoporows — Maintained hepatic function for o persod

PLLA or PLOA
comed with
PVA

Polydimethy).
sultoxide

Polyurethane

Polycaprolactone

Polyethylene
glycol

Poly(N-
opropyl
werylamide)

Polyethylene-
torpthalae

Polysceylamide

152)

Porous scaffold {51

Membrane (o microfabricated
devices [95, 100, 104)

Poam | 105]

Porous scaffold [57), nanofibers
[106)

Hydrogels [107] mscrofubncated
bruwshes [53), hydrogel
microspheres for modular
asvembly [108)
microencapsulation [24]

Cenfted polymer chains [44]

Films couted with ECM
components [67] conjugation of
gulactose, ROD ligands [66)

Inverted collold crystal bydeogel
1 |IH|

of 2-4 weeks, promose MSC
diffecentiation to hepatocyte

Improved seeding due 1o hydrophilic
conling

Oxygen permissible membrane, allow
high cell seeding demity

Easy chomical and mechanical
modification, can be made
biodegradable, facilitse mowe ES
culture at high density and
diffecentiation o hepatic lineage n
BAL device

Iment, blocompatible and hiodegradable

Hydrophilic, resistant to prosein
wdsorption, amenable to chemical
moditication especlally diacrylase
facslnated cromlinking. addition of
blosctive Hgand, and modulation of
polymer molecular weightt, can be
polymerized o presence of colls

Cell sheets can be obtained by
modulation of sirface properties via
femperature

loen surface easily modified with
blosctive lgand, oxygen permeable,
wsed 1o drug scroening placforms and
BAL devices

Highly hydropbobic (hus can absarh
Isomolecules and reticulsted POMS
might come into circulation, Perneable
(0 waker vapors thas can catse complete
water evaporation and deying of devices

Degradation products are toxic

Highly hydrophobic thus uniform seeding
of cells s difficult. Slow degrodation
e

Becomes inelastic ot physiologica
lemperatune
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biodegradable

Generntes splwecold of controlled size and  Non-bsodegrnduble

L) Xl
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BIOSCAFFOLDOK

Table 1 continued

Material

Matnix geometry Advantage Duadvantage
composition
Heparin Hydrogel [61] Natural, biocompatible, bioactive binds  Low mechanical strength which can be
to growth factors suitable for modulasted by incorporation of PEG
T ITEN { EERTS TITE 9
Matngel Coatings, films, gels (27, 111, 112]  Promotes spheroidal geometry and high  Composition vanes greatly
cxpression of liver specific functions
Sci- Nanotber (1131 PTOMOKCS SPRCIONG TOFMAnon and
assembling
—piatc
Collagen Dried films, gels [43, 114), spooges,  Ample cell binding motif, native to liver, Low mechanical strength and expensive
foams [81] low antigemicity
o Microencapsulalion poTOUS ¥ i, prc ¥ e Thus fow . may
hydrogel, microfluidic channels formation, good for mmunogenic
I88] microencapsulation, cell seeding, is
3 5 W [ 1
Hyaluronic Sponges | 116], hydrogels [117], Natural component of liver matrix, good Low mechanical streagth, highly viscous,
acid non-woven fabrics (45, 46) substrate for coculture of hepatocytes, difficult 1o work, fast tissue clearance
( mocompatible )
Nutive ECM Decellularized biomatrix |62, 63) Intact functional and structural Transplanted graft survival time is
components of native liver biomatrix 2-8 days, initistes clotting in vivo doe
\ promotes efficient cell function 1 vitro 1o exposed collagen

y

STImA responsive

Hydrogel [34), porous scaffold,
membranc [36], microfibers [37],
nanofibers [ 18], microcarmer [15)

Resemble glycosoaminoglycans, promote
spheroid formation Rat hepatocytes
form immobile, 3D, fiat aggregates on
nanofibrous matrix and exhibit superior
cell broactivity with higher levels of

liver ﬁ‘ihcﬂv

Low mechanical strength, may be
Immunogenic

Fibrin gels

Hydrogel [110]

Hydrolytically degradable, coculture of
human fetal liver cells and endothelial
cells promote vasculanzation

Rapid degradation, low mechanical
strength, immunogenic

\

Keresztkotés,
stabilizalas szlikséges

UV fény, Ca2+, PLA
stb.



MICROPATTERNED COCULTURE OF PRIMARY HUMAN
HEPATOCYTES AND SUPPORTIVE CELLS FOR THE STUDY

OF HEPATOTROPIC PATHOGENS
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w23 B March S, Ramanan V, Trehan K, Ng S, Galstian A, Gural N, Scull MA, Shlomai A, Mota MM,
Fleming HE, Khetani SR, Rice CM, Bhatia SN. Micropatterned coculture of primary human
hepatocytes and supportive cells for the study of hepatotropic pathogens. Nat Protoc. 2015
Dec;10(12):2027-53.



CELL CULTURE PLATFORM TO MAINTAIN LONG-TERM
PHENOTYPE OF PRIMARY HUMAN HEPATOCYTES AND

ENDOTHELIAL CELLS
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Ware BR, Durham MJ, Monckton CP, Khetani SR. A Cell Culture Platform to Maintain Long-term Phenotype of Primary Human Hepat‘)cyte/ﬁbfouast
Hepatocytes and Endothelial Cells. Cell Mol Gastroenterol Hepatol. 2017 Nov 24;5(3):187-207. co-cultures



CELL CULTURE PLATFORM TO MAINTAIN LONG-TERM
PHENOTYPE OF PRIMARY HUMAN HEPATOCYTES AND

ENDOTHELIAL CELLS
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Figure 3. Hepatic functions in PHH/endothelial cell and PHH/3T3-J2 fibroblast cocultures relative to PHH mono-
cultures. Cocultures and PHH monocuftures were created as depicted in Figure 2A (all culture models shown contained
micropatiomned PHHs) followed by an assessment of hepatic functions over time, including albumin secretion (A), urea
secretion {8), CYP3A4 enzyme activity (C), and CYP2AS enzyme activity (as measured by the production of 7-HC) (D). Error
bars represent standard deviations (n = 3 wells), P < .01 and *'P < .001 between the PHHASEC cocultures and PHH/
HUVEC cocultures or PHH monocultures.

Ware BR, Durham MJ, Monckton CP, Khetani SR. A Cell Culture Platform to Maintain Long-term Phenotype of Primary Human Hepatocytes and Endothelial Cells. Cell Mol Gastroenterol
Hepatol. 2017 Nov 24;5(3):187-207.



CHARACTERIZATION OF PRIMARY HUMAN HEPATOCYTE
SPHEROIDS AS A MODEL SYSTEM FOR DRUG-INDUCED LIVER

INJURY, LIVER FUNCTION AND DISEASE
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CHARACTERIZATION OF PRIMARY HUMAN HEPATOCYTE
SPHEROIDS AS A MODEL SYSTEM FOR DRUG-INDUCED LIVER

INJURY, LIVER FUNCTION AND DISEASE
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CHARACTERIZATION OF PRIMARY HUMAN HEPATOCYTE
SPHEROIDS AS A MODEL SYSTEM FOR DRUG-INDUCED LIVER

INJURY, LIVER FUNCTION AND DISEASE
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3D NYOMTATAS ES SZOVETNYOMTATAS

« Harom dimenzidés strukturak létrehozasa rétegrol rétegre, specialis nyomtatok
és automatizalt rendszerek segitségével.

 Szamitogép vezérelt, automatizalt bioldgiai struktura rétegenkénti felépitése,
mely soran a ,,.bioldgiai tinta” a beteq sajat sejtjeibol, a ,.bioldgiai papir’ pediqg
specialis bio-scaffoldokbdl, hidrogélekbal all.




3D NYOMTATAS ES SZOVETNYOMTATAS
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3D NYOMTATAS ES SZOVETNYOMTATAS

3D nyomtatas és szovetnyomtatas

Szamitogépes modell . Gyartas utani
N tat
(pl. CT scan) yomtatas modifikacio

Computer Vasculature?
tomography? Most challenging



3D NYOMTATAS ES SZOVETNYOMTATAS

Szamitégépes modell . Gyartas utani
N tat
(pl. CT scan) yomtatas modifikacid
I
..................................................... - N
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Beteg sajat sejtjei, bioscaffoldok, hldrogelek bioaktiv anyagok
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DEVELOPMENT OF LIVER DECELLULARIZED EXTRACELLULAR
MATRIX BIOINK FOR THREE-DIMENSIONAL CELL PRINTING-
BASED LIVER TISSUE ENGINEERING

B 1% 8 Natvve
alver 4ECM

Decellularized Liver
(After Lyophilization)

Native Liver

o

Histological Glycosaminoglycans

Native Liver

Liver JECM

Lee H, Han W, Kim H, Ha DH, Jang J, Kim BS, Cho DW. Development of Liver Decellularized Extracellular Matrix Bioink for Three-Dimensional Cell Printing-Based Liver Tissue
Engineering. Biomacromolecules. 2017 Apr 10;18(4):1229-1237.



DEVELOPMENT OF LIVER DECELLULARIZED EXTRACELLULAR
MATRIX BIOINK FOR THREE-DIMENSIONAL CELL PRINTING-

BASED LIVER TISSUE ENGINEERING
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Lee H, Han W, Kim H, Ha DH, Jang J, Kim BS, Cho DW. Development of Liver Decellularized Extracellular Matrix Bioink for Three-Dimensional Cell Printing-Based Liver Tissue
Engineering. Biomacromolecules. 2017 Apr 10;18(4):1229-1237.



ELASTICITY-BASED DEVELOPMENT OF FUNCTIONALLY
ENHANCED MULTICELLULAR 3D LIVER ENCAPSULATED IN

HYBRID HYDROGEL
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Lee HJ, Son MJ, Ahn J, Oh SJ, Lee M, Kim A, Jeung YJ, Kim HG, Won M, Lim JH, Kim NS, Jung CR, Chung KS. Elasticity-based development of functionally enhanced multicellular 3D
liver encapsulated in hybrid hydrogel. Acta Biomater. 2017 Dec;64:67-79.



ELASTICITY-BASED DEVELOPMENT OF FUNCTIONALLY
ENHANCED MULTICELLULAR 3D LIVER ENCAPSULATED IN

HYBRID HYDROGEL
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Fig. 5. The effects of the surface mechanical property change of the 3D hydrogels on the gene expressions of drug-metabolizing enzymes. (A)-(F) mRNA expression levels of
drug metabolism-related genes, (A, B) CYP3A4, (C, D) CYP1A2, and (E, F) CYP2B6 with or without nifedipine induction for 3 days. * = p <.01 and ** = p <.05.



HUMAN HEPATOCYTES LOADED IN

3D BIOPRINTING GENERATE MINI-LIVER

Ma3j in vivo nyomaseértékei: 2.3 - 5.9 kPa

cYriaz cYP209
CICoamt I Hydeogels CIConms = Hwdmogels
15~ Bl D peinting BBy deogels+ HIGH ) - D peinving B odeogels +HGE
§ . I g 2
E . : :‘ T ]
S 104 - T = | |
8 o e : B . . .
€ € 104 . . o
C G I 1 ®
> 54 -4
2 =
g ] ] | b | !
d Sd 1d Id 5d iod
wGST uGT.2
CJContml 3 Hydrogehs ('" ool 1 Hidroged
B 1D printing B deogeb = HIGH D priociog B deogels+ HGE

Fig. 1. A: The 3D bioprinter used in this study was provided by g od
Regenovo Biotechnology Co., Ltd., Hangzhou, China. B: The
structure of the 3D printing shows pores. The size of printed hy-
drogel was 15x15x2 mm, 50 layers. C-F: The printed 3D scaffold.
Single triangle was the cells, and double triangles were the hydrogels.
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Fig. 5. The levels of CYPIA2, CYP2CY, a-GST and UGT-2 were significantly higher at d.w 1,5and 10 in 3D suﬂold loaded with L02
cells compared with control and scaffold only groups. No statistically significant difference was noted between the 3D scaffold loaded
with LO2 cells and HGF groups. *: P<0.,05, vs the 3D printing group.
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Zhong C, Xie HY, Zhou L, Xu X, Zheng SS. Human hepatocytes loaded in 3D bioprinting generate mini-liver. Hepatobiliary Pancreat Dis Int. 2016 Oct;15(5):512-518.



HUMAN HEPATOCYTES LOADED IN
3D BIOPRINTING GENERATE MINI-LIVER
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Fig. 3. The engrafted tissue morphology of different experimental groups. The “liver” indicated the mice liver. The “hy” represent hy-
drogel. The “3D" represents the 3D scaffold loaded with L02 cells. cKit and CK18 were the specific antigens in hepatocytes.




HUMAN HEPATOCYTES LOADED IN

3D BIOPRINTING GENERATE MINI-LIVER
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Fig. 3. 3D bio-printed liver thsue maintained sugar and lipid metabolic functions for long periods. (A) Bio-printed human liver tisue glucose production was stimulated with 500 aM
dexamethasone and 100 uM 8-(4-Chlorophenylthio Jadenostne )’ 5%cychic monophosphate (Dex/SCPTY the incremse wan reduced with the addition of 10 uM imsulin (day 77). Error bars
represent SEM (n = 3). (B) Time dependent bile acid ace od in the d of Mo-printed human liver tisswe (day 24-27). Error bars represent SEM (a=4) (O
Hematoxylin and eonin stained Mo -printed lver tae derived from a Zucker fatty rat (male, age 11 weeks) after 23 days of culture. (D) Oil-red O stained blo-printed liver thue derived
from a Zucker fatty rat shows lipid deposits after 23 days of culture




»LIVER ON A CHIP” MIKROFLUIDIKAI PLATFORM

A Bioprinted Liver-on-a-Chip for Drug Screening Applications

« Acetaminophen kezelés 1 hétig
Sejtek 2-3 hétig eltarthatéak

Figure 1. Liver-on-a-Chip Platform Fabrication. (A) Schematic of bioprinting of microtissue constructs directly into the device, followed by
assembly of the bioreactor chip and perfusion of cell media. (B) Direct-write bioprinting of GelMA hydrogel constructs as a dot array with
encapsulated hepatic spheroids. (C) Top view of the bioreactor device assembled using screws; the inlet and outlet for flow of cell media and the

cell culture chamber are shown

Knowlton S, Tasoglu S. A Bioprinted Liver-on-a-Chip for Drug Screening Applications. Trends Biotechnol. 2016 Sep;34(9):681-682.
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SZEMELYRE SZABOTT ORVOSLAS

MINI-ORGAONIDOK
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szerveket hoznak létre (Mini-organoid)
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¢ Sato et al. Nature, 2005
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SZEMELYRE SZABOTT ORVOSLAS

MINI-ORGAONIDOK

* Innefektiv vagy alacsony hatékonysagu Ineffektiv, vagy nem elég hatékony gyogyszerek
gyogyszerek Percentage of the patient population for which a particular drug

° Betegek heterogenita’sa In a class Is ineffective, on average

oy 7 @ L] @ @

* Tumorok heterogenitasa ANTI-DEPRESSANTS  38% ‘l , ' ‘

* Genetikai mutacidk, melyek felel6sek lehetnek a 2 oo
rezisztenciaért, vagy esetleg lehetséges Uj RETERRDIECE aox TPTT
tamadaspontok

P DIABETES DRUGS 43% il i i i !
. . . r L] r~”r . Ll . . . . .
Betegek tumorsejtjeiben létrejovo genetikai ARTHRITISDRUGS ~ 50% | i} W8 W O WP
mutaciok

ALZHEIMER'S DRUGS 70%
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CANCER DRUGS 75%
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e Wall Street Journal, 2011
e Brian B. Spear, Margo Heath-Chiozzi, Jeffrey Huff, Clinical Trends in Molecular Medicine, Volume 7, Issue 5, 1 May 2001, pages 201-204
*  THE CASE FOR PERSONALIZED MEDICINE 2014
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Prior N, Inacio P, Huch M. Liver organoids: from basic research to therapeutic applications. Gut. 2019 Jul 12. pii: gutjnl-2019-319256. doi: 10.1136/gutjnl-2019-319256.



MAJ ORGANOIDOK
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Prior N, Inacio P, Huch M. Liver organoids: from basic research to therapeutic applications. Gut. 2019 Jul 12. pii: gutjnl-2019-319256. doi: 10.1136/gutjnl-2019-319256.



MESTERSEGES MAJSZOVET

Fontosabb majbetegségek:

Hepatitis B (Eurdpa):

1 millié 4j infekcié évente
14 millié kréonikus fertozott
36.000 halaleset évente

Hepatitis C (Vilagszerte):
3-4 millié uj fert6zott évente
270-300 millié fert6zott

Fatty liver disease
75% -a az elhizott embereknek

(Euro liver transplant registry, UNOS data,
\_2017)

4 Majtranszplantacio:

 Donorok szama kevés
« 22% - a betegeknek meghal,

J

mikozben transzplantaciéra var
\§

J

4 Organovo’s ExVive™
3D Bioprinted Human Liver
Tissue Models

2020 elott nem
kezdodnek

klinikai vizsgalatok

o\

J




MESTERSEGES MAJSZOVET

gas medium fillingnedium gas
inlet outlet po{t inlet outlet

¢ 10-15 milliard majsejtet tartalmaz

¢ FDA engedélyezett alapanyagokbdl all

e Majszovetre jellemz6 3D mikrostruktura
¢ Sejtek: sertés vagy human

Fazis I/lla vizsgalat sor,
14 végstadiumu majelégtelenségben
szenvedo beteg (ALF)

- Sulyos, karos esemény szovodmény
nem volt

- Sikeresen athidalta a
majtranszplantaciora varas idejét



3D BIOPRINTING OF FUNCTIONAL TISSUE MODELS FOR
PERSONALIZED DRUG SCREENING AND

IN VITRO DISEASE MODELING.

b X Mo etal / Advanced Drug Delfivery Reviews xor (M18) xoo -0
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Fig. 2. 30 bioprinting of fver tissue models: (A) Schemnatic diagram showing the nkjet-based printing setup (left ) and bright field enage showing the printed construct ssained in blue (right) Ma X, LiuJ, Zhu W Tang M, Lawrence N, Yu C
(reprinted froms: [106]), (8) Schematic diagram showing the process of bullding the construct from spheroids, with the top and side views of the constrct an the top right, Pots showing . ' S . )
expresson (middle) and activity (battam) of CYP3AL over time (reprinted froms: [ 198)), (C) Schematic diagram showing the DIP-based bioptinting system, with the fuorescence and Gou M, Chen S. 3D b_lop”ntmg of fun?’tlonal tl_ssue
bright fiekd images of 1D printed liver construct o the top right, Bar charts showing CYP enzyme induction on lower right. Scade bars are 500 jim (reprinted from: [126]). (D) Schermatic mOdeI_S for personal_lzed drug screening and in
diagram showing the direct 30 printing within mecrofluidic chip, with mages showdng the microfluidic setup and printed structure on lower lefl. Bar chart showing drug tocity study on vitro disease modeling. Adv Drug Deliv Rev. 2018
K pt

bottam right (repringed Frome [199]) (For interpeetation of the references to calor In this figure legend, the reader s referred to the web version of this artide. ) Jul;132:235-251. doi: 10.1016/j.addr.2018.06.011.



3D BIOPRINTING OF FUNCTIONAL TISSUE MODELS FOR
PERSONALIZED DRUG SCREENING AND

IN VITRO DISEASE MODELING.
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Fig. 4. 30 bioprinting of vasculacized thsue modeds. (A) Schematic of 2 sacrificil biopeinting method usiog an extrusion-based biopeinter and carbohydrate glass as the saordficial template, with
Imiges showing mudtiscale structures on top muddie and right. Scale bars are 1 men. Bottom cross-sectional fluorescence images showing kimen structures from a vanety of cell-laden ECM
materials, Scabe bars are 200 pum (reprinted from: [219]). (B) Fluorescence images showing the bioprnted alginate templates (green) enclosed in GefMA hydrogels and the respective
microchannels perfised with a fluorescent microbead susperalon (pink) after removal of the alginate teenplates. Scale bars are 3 mm (reprinted fromy: [221]), (C) Schematic of the direct
vasculature printing with a multibyered comoal extrusion-based bioprinter and a blend boink with two Independent crosslinking mechansums (repeinted from: [17]). (D) Schemutic of the
DU based bloprinting system Sor the rapsd printing of prevascudarized 3D tissues with direct encapsulation of endatheltal and supportive cells in 2 continuous Gahion (tepringed from: [127])

Vaszkularizalt szovetek

Ma X, Liu J, Zhu W, Tang M, Lawrence N,
Yu C, Gou M, Chen S. 3D bioprinting of
functional tissue models for personalized
drug screening and in vitro disease
modeling. Adv Drug Deliv Rev. 2018
Jul;132:235-251. doi:
10.1016/j.addr.2018.06.011.



3D BIOPRINTING OF FUNCTIONAL TISSUE MODELS FOR
PERSONALIZED DRUG SCREENING AND

IN VITRO DISEASE MODELING.
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Fig. 3. 3D bloprmting of cardiac nissue modeds: [A) Schematic diagram showing the design of a multimaterial, parterned, piezoresistive stress sensor that aligns cardiomyocyres in a thack
ussue and sense cardsac force output by changes in resistivity during contraction. Scale bar are 10 pm. Mots showing verapamil and soproterennl dose response are on the bottom
(repeinted from: [215]), (B) Schematic diagram showing the extrusion-based 30D printing system that generate multimaterial prints of cardicenyocytes and endothelial cells in
naturally-based alginate and CeiMA scaflodd, The image of printed construct is shown on the top right and the doxorubicin dose response s shown on the lower right (reprinted from

[216]). (C) Schematic diagram showlng TPI-based printing of macron-scale flaments, which was seeded with healthy and Long-QT iPSC-OMs. Fluorescence images in the middle
showing the construct in bulk and cell alignment in vanous conditions. Bar charts on the bottom showing effects of caffeine and nifedipine on beating frequency and maximal
contraction (reprmted frome [217])

Szivizom szovet

Ma X, Liu J, Zhu W, Tang M, Lawrence N, Yu C, Gou M,
Chen S. 3D bioprinting of functional tissue models for
personalized drug screening and in vitro disease
modeling. Adv Drug Deliv Rev. 2018 Jul;132:235-251.
doi: 10.1016/j.addr.2018.06.011.



MESTERSEGES BORSZOVET

2 fazisi nyomtatas: “Large akea of skin-pri ted.in-35 minu

e
W . 4

1.) Epidermis (stratum corneummal)
2.) Dermis

Juan Francisco del Caiiizo of the Hospital General
Universitario Gregorio Maraiidn and Universidad
Complutense de Madrid,

-

Cubo N, Garcia M, Del Canizo JF, Velasco D, Jorcano JL. 3D bioprinting of functional human skin: production and in vivo analysis. Biofabrication. 2016 Dec
5;9(1):015006.

Nieves Cubo, Marta Garcia, Juan F del Caiizo, Diego Velasco, Jose L Jorcano. 3D bioprinting of functional human skin: production and in vivo analysis. Biofabrication,
2016; 9 (1): 015006




REGENERATIV MEDICINA ES CELLULARIS FARMAKOLOGIAI
LABORATORIUM

Fibrin scaffold+ HaCat epithel (Dr. Kui Rébert)




REGENERATIV MEDICINA ES CELLULARIS FARMAKOLOGIAI
LABORATORIUM
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Bioprinted HepG2/ADMSC . L

Live/dead staining, DAPI

Zsir eredet(i MSC és HepG2 kokultira
Phalloidin-FITC, DAPI

Spheroid HepG2



3D NYOMTATAS ES SZOVETNYOMTATAS

TOXIKOLOGIAI KUTATASOK

Konvencionalis 2D sejtkulturak felhasznalasi
ideje limitalt, nem reflektaljak a teljes in vivo
funkcidkat

Allatkisérletek limitalasa, megsziintetése

U

3D Bioprinting megjelenése a gyégyszerkutatasban
megoldast kinalhat a problémakra

P Aprecia Pharmaceutical -Spritam®(levetiracetam) elsé

ot 2 .
Aspect FDA altal elfogadott 3D nyomtatott gyogyszer

Vision — multi-organ drug testing

A0 Avway-ALY 30 Avwap FIBRO 20 SAWwALL A0 Arway-SENT 3D LAverGENT 20 Tumor-SENT

FDA guideline 2018.

3D Printing of Medical Devices
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http://microfabricator.com/articles/view/id/55c40d12313944e3788b4570/new-bioprinting-tech-to-
be-developed-by-aspect-biosystems-with-seed-funding

Overview
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EFOP-3.6.1-16-2016-00008
Intelligens élettudomanyi technoldgiak, mddszertanok, alkalmazasok

fejlesztése és innovativ folyamatok, szolgaltatasok kialakitasa a fefrs ::::;':‘é:':::m
pxf al u alis
szegedi tudasbazisra épitve -

és Beruhazasi Alapok

MAGYARORSZAG : .
KORMAN YA BEFEKTETES A JOVOBE

Sejtterapias laboratorium és
Klinikai K6zponti Biobank Haldzat létrehozasa



