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Introduction

The demand for biomaterials for dental applications is still
growing [1]. POx as well as arginine, glycine and aspartic
acid sequences (RGD) are considered as very powerful
molecules, which can change properties of membranes
and improve cell adhesion [2]. The aim of this study was
to prepare and evaluate the properties of a surface-
modified resorbable poly(L-lactide-co-glycolide) (PLGA)
membrane for guided tissue regeneration (GTR). For this
purpose, we used poly(2-oxazoline) (POx) grafted with
cell adhesive RGD sequences to modify the surface of
PLGA membranes. The membranes were produced by
one-step phase separation process between PLGA,
poly(ethylene glycol) (PEG) and POx_RGD (or POx),
dissolved in dichloromethane (DCM) followed by PEG
leaching.

Materials and Methods

PLGA (85:15, Mn=100 kDa, d=1.9), PEG (400 Da), POx
(methyl-P[MeOx37-b-BuOx-23-b-MeOx37-pipeidine(P2-
P2) (Mn=8 kDa,d=1.14) or RGD-grafted POx (POx_RGD)
were dissolved in DCM, casted on Petri dishes, dried in
air and under vacuum, followed by soaking in UHQ-water
for PEG leaching to obtain the membranes (M_POx) and
(M_POx_RGD).

PLGA membranes (M) and PLGA foils without POx (Foil)
as reference materials were prepared. Microstructure of
the samples was observed under scanning electron
microscopy (SEM). Water contact angle, Raman
spectroscopy  and Fourier  transform infrared
spectroscopy (FTIR) were used to characterise the
materials. Cytocompatibility tests were performed with
osteoblast-like MG-63 cells for 4, 24 and 72 h. Viability
was measured by resazurin reduction; phalloidin/DAPI
and live/dead staining tests were done.

Results and Discussion

Phase separation between PLGA and PEG followed by
PEG leaching was found useful in producing porous
asymmetric membranes. Addition of POx and POx-RGD
to the system influenced topography of the M_POx and
M_POx_RGD, by changing average pore size on the
upper and lower sides of the membrane (FIG. 1). Addition
of POx and POx_RGD also influenced wettability of the
membranes and reduced water contact angle as
compared to foil and non-modified membrane (FIG. 2).
Application of Raman and FTIR spectroscopy allowed for
characterization of chemical differences occurring
between the investigated membranes (data not shown).

FIG. 1. SEM morphology of M_POx_RGD membrane,
upper (A) and lower (B) side. Scale bar =40 pym.
Magnification 2000x.
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FIG. 2. Results of wettability for M_Pox_RGD membrane,
M_POx membrane, PLGA membrane (M) and PLGA foil.
Level of significance at the level * p<0.05 according to
Foil up or down and membrane up or down.

Conclusions

One-step phase separation process resulted in
M_POx_ RGD membranes, which were found
cytocompatible with osteoblast-like MG-63 cells.
M_POx_RGD supported adhesion of the cells as
compared to foil and M. Obtained membranes can be
considered for GTR in stomatology, periodontology and
in bone tissue engineering.

Acknowledgments

This study was realised in the frame of Interfaculty
Environmental Doctoral Studies (FCB) at the Faculty of
Materials Science and Ceramics, AGH-UST and the
Institute of Nuclear Physics, Polish Academy of Sciences.
This study was supported by the Program “Excellence
Initiative — Research University” for AGH-UST and from
the subsidy of the Ministry of Education and Science for
AGH-UST (No. 16.16.160.557). This research was
performed using equipment purchased in the frame of the
project co-funded by the Matopolska Regional
Operational Program Measure 5.1 Krakow Metropolitan
Area as an important hub of the European Research
Area for 2007-2013, project No. MRPO.05.01.00-12-
013/15.

References

[1] D. Olczak-Kowalczyk, “Choroba prochnicowa | stan
tkanek przyzebia populacji polskiej”. Podsumowanie
wynikéw badan z lat 2016-2019, vol. 53, no. 9. 2021.

[2] K. Klimek and G. Ginalska, “Proteins and Peptides as
Important Modifiers of the Polymer Scaffolds for Tissue
Engineering,” Polymers (Basel)., vol. 12, no. 844, pp. 1—
38, 2020.



