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)OI 3D Printer

Norsk Titanuim 3D Systems
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3D Bioprinting for Cell Therapy Applications:
Prevascularized Cardiac Patch
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Bioink Printer Process
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PART 02

Applications
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“Multi-cellular and functional 3D bioprinted organo
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“3-D in-vitro tissue platforms that model disease and

test drug efficacy prior to clinical trials”
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Drug withdrawals for safety reasons (1976~2007)

l4 Cardiotoxicity

M Hepatotoxicity
i Nephrotoxicity
4 Rhabdomyolysis
M Other

Wilke et al. Nature Reviews Drug Discovery
(2007) 6:904-916

Harding, A. More compounds failing phase |. FDA chief wamns that high drug attrition rate is pushing up the ¢
drug development. The Scientist, August 6th 2004
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(1) Cell viability (2) Cell proliferation
Day 1 Day 3 Day 5 Day 1 Day 3 Day 5
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(3) Morphology observation (4) CYP3A4 activity
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Stem cells loaded
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Endothelial like
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Modulus (G*, Pa)

= CPC: Cardiac progenitor cells

= MSC: Mesenchymal stromal cells
= VEGF: Vascular endothelial growth factor * Co-work group Prof. Dong-Woo Cho, Department of Mechanical Engineering, POSTECH
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* Co-work group MD. Hun-Jun Park, St. Mary’s hospital/Prof. Dong-Woo Cho, Department of Mechanical Engineering, POSTECH
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Blue: Collagen (Scar) Red: Muscle fibers
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—— CPC only
30+ mixC/M
0] —— patternC/M

Ejection fraction (%)
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*

Co-work group MD. Hun-Jun Park, St. Mary's hospital/Prof. Dong-Woo Cho, Department of Mechanical Engineering, POSTECH
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Coaxial printing nozzle 3D printed vessel Evaluation

Verification of vascular tissue analogue
using a coaxial nozzle-based tissue printing

Outer diameter =
1.0mm

Outer diameter =
0.6mm




= AI-.- o ° o L3 ° 3
&= & ¢ (functional recovery — murine hind limb ischemia model)
B
Core nozzle |
4p CPF-127 w
| : PBS
GA <3 7= Atorvastatin
Shell nozzle
. : Bioink BIOII‘\k/CE"
Dillwater emulsion solvent
evaporation technique Decellularization of vascular tissue —
. i
S %,q ,j/ﬁﬁ Drug/cell laden hybrid bioink
o300/ |G / - s 1
‘,‘06:.:'0; t — L ‘W
Atorvastatin loaded Endothelial VdECM/alginate
PLGA microspheres progenitor cells hybrid bicink PBS
Drug/cell laden hybrid bioink J
C Bioink/Cell

Ligation

Ligated vein

Bio-blood vessel £~ &

k group MD. Hun-Jun Park, St. Mary's hospital/Prof. Dong-Woo Cho, POSTECH, Prof. Sang-Mo Kwon, Busan National University

+  APMS: Atorvastadin (X[ 2 E X| 2X|) loaded PLGA microsphere—

Day 3

SITAR
=21 O (



Tel: 82-31-431-3344 / Fax: 82-31-8041-1783 / E-mail: ir@tnrbiofab.com / www.tnrbiofab.com




