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B I O FA B R I C AT I O N  A N D  B I O - I N S T R U C T I V E  M AT E R I A L S  G R O U P

We develop new printable materials We study cell-material interactions We work on in vitro models
Customized implants

Focus on hierarchical and gradient tissues



A DVA N C E D  P R I N TA B L E  SYS T E M S :  H Y B R I D  M AT E R I A L S

Hybrid system (co-printing)

5 mm

5 mm

Addressed challenge: complexity of natural structures

By Elisa Schorn

500 µm

100 µm



B I O FA B R I C AT I O N  A N D  B I O - I N S T R U C T I V E  M AT E R I A L S  G R O U P

We work jointly with the University of Groningen



EXAMPLES of PROJECTS:
NEW MATERIALS



P R I N TA B L E  B I O I N K S  F O R  G R A D I E N T  D E S I G N S

Development and characterization of bio(inks)
Alginate/ Carboxymethylcellulose/ GelMA
Alginate/GelMA/PLGA Shear thinning 

4%Alg-10%CMC-16%GelMA
4%Alg-10%CMC-12%GelMA
4%Alg-10%CMC-8%GelMA
4%Alg-10%CMC

Collaboration with Daniele Parisi, RUG 

4000 µm

4000 µm



M I C R O G E L - BA S E D  SYS T E M  W I T H  T H E R M O  R E S P O N S I V E N E S S  

Reversible change of size 

Es Sayed, Wlodarczyk-Biegun et al., Adv. Func. Mater. 2023

Irreversible dissolution



N E W  M AT E R I A L  F O R  M E LT  E L EC T ROW R I T I N G :  P EOT - P BT

A Amirsadeghi, Pavan Gudeti, Wlodarczyk-Biegun et al., Adv. Healthcare. Mater. 2024

Elastomeric scaffolds printed with PEOT-PBT ( Polyvation, NL ) with different designs supporting the growth of fibroblasts.



EXAMPLES of PROJECTS:
NEW DESIGNS



P R I N T E D  S T R U C T U R E S :  VA R I A B I L I T Y

500 µm

F

We analyze material biological and mechanical properties.



EXAMPLES of PROJECTS
ENGINEERED TISSUES



G R A D I E N T S  F O R  B O N E - T E N D O N  C O N N EC T I O N

D. Wang et al. Biomaterials 272 (2021) 120789

Scaffold architecture directs cell performance to mimic the organization of the native hard-soft tissue interface.  



S T R EC H I N G  DEVICE

Static 
conditions

Dynamic  
conditions

Actin Collagen I Nuclei Merged

Tenocytes growing (day 31) on the printed wavy structures under static and dynamic 
conditions (oscillatory stretching with our lab-made device).



P R INTING FOR BONE REGENERATION

• Promotes osteoblast proliferation
• Increases Osteopontin and Collagen I expression
• Antibacterial activity

Simindokht 
Afra

Chitozan

• 65% Inorganic mass of ECM
• crystals are very similar to bone apatite
• Osteoinductive

Nano hydroxyapatite

• As the first-line treatment of osteoporosis

Alendronate

S. Afra et al. Carbohydrate Polymer Technologies and Applications 7 (2024) 100418

Printable bioink for bone regeneration and osteoporotic treatment.
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THANK YOU!

Malgorzata (Gosia) Wlodarczyk-Biegun

Phone
+48 32 400 30 90

E-mail
malgorzata.wlodarczyk-biegun@polsl.pl
m.k.wlodarczyk@rug.nl

Follow us:
https://biofabrication.group/
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