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RESEARCH TOPICS

 Orthopedic Implants
 Bone Cements
 Nanobiomaterials
 Tissue Engineering (Bone, Cartilage,

 Meniscus, Cornea, Nerve, Muscle, 
 Vascular Grafts) 

 Biosensors
 Drug Release Systems
 Liposomes, Micro and Nanoparticles
 Motion and Gait Analysis
 Hard and Soft Tissue Testing
 Bioglass Surfaces and Coatings
 Peptide Drug Discovery and Design

 Material Characterization
 Mechanical Testing

 Surface Characterization

RESEARCH FACILITIES AND EQUIPMENTS 

 Cell Culture and Biocompatibility Testing
 Contact Angle Measurement

 Particle Size Analysis

 Plasma Treatment

 Micro-CT

BIOMATEN members teach undergraduate and 
graduate level courses about Biomaterials, 

T i s s u e E n g i n e e r i n g , S t e m C e l l s , 

Nanotechnology and Biotechnology in addition 

to their basic education areas Chemistry, 
Biology, Mechanics, Materials and Medicine, 

and organize workshops and conferences. In 

addition, they provide information and 

counselling for private and public enterprises. 

CONTRIBUTION OF BIOMATEN  

MEMBERS TO EDUCATION  Scaffold Production for Tissue Engineering
 Atomic Force Microscopy

 Confocal Laser Scanning Microscopy

 Rapid Prototyping

 Scanning Electron Microscopy (SEM)

Biomaterials and Tissue Engineering is an 
exciting branch of science developing with 

the contributions of researchers from basic 

sciences, engineering and medical fields. 

Especially in the last ten years, research on 
this subject has shown an increase in our 

country as well as in the world. To put high-

level research results into practice,  medical 

sector, non-governmental organizations 

(trade unions, societ ies), hospitals, 

universities and relevant state agencies  are 
required to work together. BIOMATEN was 

established to meet this requirement to bring 

together all the stake holders and unite them 

around common goals. BIOMATEN activities 

include theoretical and practical training, 
research and organization of scientific 

meetings, consulting and guidance for 

various academic, governmental and 

industrial institutions. 

OBJECTIVES OF BIOMATEN 

A
B
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Simple tension, compression, three and four point bending experiments in dry or wet 
environment. Elongation and width change measurements by non-contact video extensometer, 
strain measurement and experimental stress analysis up to 32 points by electric resistance 
strain gauges. Determination of coefficient of friction between two materials, design and 
production of custom fixtures for material testing for your specimens. 

Mechanical Testing on Biological and Biomedical 
Materials and Products 

E. Tonuk Group 
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METU-Kiss Computerized Gait and Motion Analysis System 

Planning and evaluation of treatment, alignment, adjustment and 
evaluation of prosthetic and orthotic devices can be done by the 
in-house gait and motion analysis system of METU. 

 E. Tonuk Group 
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Peptide Drug Discovery and Design 

METU SYBORG is a BIOMATEN research group focused on 
discovery and design of peptide drugs 

Peptidomics 

 Characterization of animal venom peptides

Structure-based Drug Design 

 Structural and thermodynamic
characterization of peptide-protein
complexes

 Rational  drug design based on peptide
scaffolds

Peptides are mini-proteins with remarkable range 
of biological activities 

Bioactivity Screening 

 Ion channel assays; lead discovery for cancer,
pain, autoimmune diseases, and other disorders

C. Ozen Group 
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!

Electrospun fibers for  
Bone Tissue Engineering 

Bone cells on hydroxyapatite 
microspheres 

!

Drug loaded microspheres for rheumatoid arthritis treatment 
(Patent application made) 

Cell loaded microspheres 
 for cartilage repair 

A. Tezcaner and D. Keskin Group 

Liposomal anticancer agent 
delivery system 
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Modified Surfaces In Vitro 
Modified Surfaces and Cell Distortion
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Nano and Micromodified Surfaces 

Photolithography

V. Hasirci and H. Kenar, Nanomedicine 2006, 1(1), 73-89 Hasirci, V.  Pepe-Mooney, B.J. 2012, Nanomedicine, DOI 10.2217/NNM.12.7 
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Preparation of  
Micro and Nanopatterned, 
Surface Modified Film 

Micro/nano 
patterned Si Wafer

Solvent casting of Polymer Film

Peeling the film off 
the Si Wafer 

Bioactive cue  
adsorption or covalent 

immobilization and cell 

seeding on the  

micropatterned films 
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Used Template: Mold6 

Rod height : 5 µm 

First replica: PDMS 

SEM micrograph of original master copy of Mold6 

Nanopillars 

Padeste, C., Özçelik, H., Ziegler, J., Schleunitz, A., Bednarzik, M., Yücel, 
D., Hasırcı, V.  2011, Microelectronic Engineering, 88, 8, 1836-1839 
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Saos-2 on nanopillars 
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Due to force applied by the L929 cells drasCc bendings in the structure of pillars 

were observed. Cytoskeletal response of L929 cells is more significant when 

compared with Saos‐2 cells. 
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C1 paLerned PLLA film 
C2 paLerned PLLA film 

D1 paLerned PLLA film 

Micro Modified Surfaces 

AFM 
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BIOMATEN and Cell   Distortion 

Ozcelik H., Padeste C., Hasirci V. (2014) Colloids and Surfaces B: 
Biointerfaces. DOI:10.1016/j.colsurfb.2014.03.019. 

P.M. Davidson, H.Özçelik, V.Hasirci, G.Reiter , K.Anselme,(2009) 
Advanced Materials 21, 1–5, 2009 
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Photolithography for Vasculature 
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Preparation of Polymeric Nanocapsules

Spray dryer 
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PHBV / PLGA  

PHBV5 NPs; Unloaded NS 

Average Diameter: 650 nm 

PLGA NPs; RP loaded NS (450 nm) 

G. Eke and A. Küçükturhan  MSc Theses-FP7 Skin Treat Project 
Eke G., Kuzmina A., Goreva A., Shishatskaya E., Hasirci N., Hasirci V. 
(2014) Journal of Nanomaterials Science: Materials in Medicine.  
DOI:10.1007/s10856-014-5169-5. 
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Uptake of PLGA nano‐micro 

capsules (NMC) 

4th h NMC free control, x10 

24th h NMC free control, x40  24th h NMC containing sample, x40 

4th h NMC containing sample, x10 

Fluorescence micrographs of PLGA nano‐microcapsules (NMC) taken 

up by Saos‐2 cells. 

Uptake of PLGA Nano-Microcapsules By Saos-2 

A. Küçükturhan MSc Thesis-FP7 Skin Treat Project 
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Cardiac Patches, Vascular Grafts, 
Nerve Guides
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Electrospinning System 

D. Yucel, GT.Kose, V. Hasirci, (2010) Polyester Based Nerve Guidance 
Conduit Design, Biomaterials 31 1596–1603,  
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Electrospinning for Cardiac Patch 
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Dr. Halime Kenar 

The confocal micrographs of WJ MSCs grown on aligned fiber PHBV-
P(L-D,L)LA:PGS mats for 14 days.  
Green: filamentous actin stained with FITC-Phalloidin,  
Red: cell nuclei stained with PI.  

WJSCs Grown On Aligned Fibrous  
PHBV-P(L-D,L)LA:PGS Mats  (14 Days) 

Kenar, H., Kose, G.T., Toner, M., Kaplan, D.L. Hasirci, V. (2011) 
Biomaterials, 32, 23, 5320-5329 
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Additive Manufacturing for  
 Patient Specific Bone Implant Preparation 

via Tissue Engineering 
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Patient Specific Implants 
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BIOMATEN                                                     Patient Specific Implants 
Rapid Prototyped Microfibrous Scaffolds 

P. Yilgor, R. A. Sousa, R. L. Reis, N. Hasirci, V. Hasirci, Macromol. Symp. 2008, 269, 92–99 
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Implanted Scaffold (in Vivo) 

PY Huri, G Huri, U Yasar, Y Ucar, N Dikmen, N Hasirci, V Hasirci, 
Biomedical Materials,(doi 10.1088/1748-6041/8/4/045009) 

P.Yilgor, G.Yilmaz, M.B.Onal, I.Solmaz, S.Gundogdu, S.Keskil, 
R.A.Sousa, R.L.Reis, N.Hasirci, V.Hasirci, J Tissue Eng Regen 
Med, (doi: 10.1002/term.1456) 
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BMP Release 

        BMP-7 loaded  
PHBV nanocapsules 

        BMP-2 loaded  
PLGA nanocapsules 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

0,1  1  10  100  1000  10000

In
te
n
si
ty
 (
%
) 

Diameter (nm) 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

0,1 1 10 100 1000 10000

In
te

n
s
it
y
 (

%
) 

Diameter (nm) 

PLGA 

PHBV 

Average 
438 nm 

Average 
327 nm 

Yilgor et al., Biomaterials, 2009 
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Wound Dressings: 
Approach to GF Releasing Sponges 

Micro and nanoparticles 
carrying bioactive agents 

1 week 
10 days 

In vivo w/ rabbits 
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Approved in 2006 

Examined Patent Certificate 

H. Bilgic, M. Demiriz, M. Ozler, Tayfun Ide, N. Dogan, S. Gumus, A. Kiziltay,T. Endogan, V. 
Hasirci, N. Hasirci, J. Biomater. Tissue Eng., 3, 2, 205-211, 2013 
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Cornea Engineering 

 Reconstruction of a Functional Human Cornea 

(FP6 Project Cornea Engineering) 

Kilic, C., Girotti, A., Rodriguez-Cabello, J., C., Hasirci, V. (2014) 
Biomaterial Science, 2, 318-329 
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Collagen Film Stacks for Artificial Cornea 

Collagen film stacks central part (Mag. x6) Collagen film stacks, edge (Mag. x15) 

Dr. E. Vrana, Dr. P. Zorlutuna 

37 
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Stacked, PatternBiomaterials and/or Tissue 
Engineering Scaffolds 

Patent 

Eurasia Patent 
Turkish Patent Office Patent 
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Saos‐2  L929 

Saos-2 and L929 Cells on “Softer” PLLA-PLGA Micropatterned Films 

" Both types of the cells spread over softer PLLA-PLGA pillars 

"  An interesting observation is the sagging of the cytoplasm (hammock 
type) and the nuclei of Saos-2 cells between the pillars 39 

Better or Non-Stick Surfaces 
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Prof. Dr. Vasıf Hasırcı, Hayriye Özçelik, Dr. Celestino Padeste 
Application to Turkish patent Office: 2012

Patent 
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Tissue Engineering for Meniscus Substitute 

  An interdisciplinary field that applies the principles of engineering and life sciences 

toward the development of biological substitutes that restore, maintain, or improve 

tissue function or a whole organ (Langer & Vacanti, 1993) 

Limitations of the current 
methods: 

-  Long regeneration time 

-  Shrinkage of implants  

-  Low mechanical properties 

 

 

What this study brings: 

-  Cell-seeded 

-  Collagen-based 

-  Biodegradable 

-  Biocompatible  

      implant aiming at solving 
these problems 

Meniscus 
Cells

Implant
Scaffold Recipient (and donor)

Donor (and recipient)

Biopsy

41 
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BIOMATEN onges w/o Cells For Meniscus TE 

Scanning electron micrographs of uncrosslinked Coll-CS-
HA and Coll I foams 

42 

-20°C Coll I foam COLL-CS-HA foam 

Bahcecioglu, G., Buyuksungur, A., Kiziltay, A., Hasirci, N., Hasirci, V. 
(2014). Journal of Bioactive and Compatible Polymers, 29(3), 235-253. 

Halili A. N., Hasirci N., Hasirci V. (2014). Journal of Material Science: 
Materials in Medicine, 25, 1195-1209. 

A Ndreu Halili, N Hasirci, V Hasirci (2013), J. Biomater. Tissue Eng. 3, 
2, 173-184, 

http://www.pdfcompressor.org/buy.html


BIOMATEN 

Biodegradable Bone Plate 

E Aydin, J A  Planell, VHasirci, (2011) J Mater Sci: Mater Med 22:2413
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BIOMATEN The Temporary Building 

Now 

Yarın 
Physics

Chemistry 

Alley 

Auditorium 

Biological

Sciences

Technopark 
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Spectroscopy Lab Process Lab 1 
LbL Coating 

UV 

Facilities 
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Molecular Biology Lab Cytotoxicity Lab 

Microscopy Lab Confocal Microscopy Lab 
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In Vitro and microCT 
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