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Different growing of osteoblasts on 3D structures in comparison
with industrial and individual materials
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Introduction

In reconstructive surgery of maxillofacial defects the application of tissue engineering cell carrier matrices of bone grafts is needed.
There is still a variety of indications for special supporting stability materials e.g. for calvarium reconstruction, sinus floor elevation
and tumor surgery. The materials differ in pore size, composition, permeability, durability and pore density. Industrial and individual
methods exist of producing such materials. The individual technique of rapid prototyping allows a three dimensional growing of cells.

Material and Methods

Scaffolds produced by rapid prototyping (PLGA, Resomer RG 503® Boehringer Ingelheim, Germany (Fig 1)) and one industrial produced
material (Tissue FoliE, Baxter, native equine collagen) were compared. Both materials were seeded with 1 x 105 cells/ml osteoblasts.
The cells were cultivated of corticolamellar bone of the maxilla from ten different patients and twelve sheep. After one week
incubation (37°C / 5% CO2 atmosphere) cell proliferation test (EZ4U, Biomedica Vienna) was performed. Furthermore cell growing was
investigated by using scanning electron microscope.
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Fig.2: Scanning electron microscopy study of industrial and individual materials. On the left
side (Fig A,C) are the collagen matrices and on the right side (Fig B,D) are the PLGA
scaffolds produced by rapid prototyping. Only human osteoblasts are shown. They were
cultivated and seeded with 1x105 osteoblasts/ml on each
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Fig 3: Cell proliferation analysis of human (n=10) and sheep (n=12) osteoblasts seeded on
individual PLGA and industrial collagen material. Little difference in cell proliferation
between the materials for sheep osteoblasts exist. The difference between human and
sheep osteoblasts on PLGA was obvious. The optimal growing conditions were on the
industrial material with human osteoblasts.

Results

Comparing these experiments human osteoblasts showed a higher cell proliferation than sheep osteoblasts on each material.
Furthermore the growing of sheep osteoblasts was better on PLGA 3 D plotted structure. There was a significant higher cell
proliferation of human osteoblasts on the collagen matrix than on PLGA.

Conclusions

This study showed that both materials are equal with regard to cell proliferation and cell cytotoxic effects. The industrial and the
individual structures are suitable for clinical application. The advantage of rapid prototyping is the possibility of producing individual
scaffolds which allows three dimensional growing condition.
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Intreduction

In reconstructive surgery of craniomaxiliofacial defects the ol besue seeded on JD-matricas 1o
auiologous bone grafis is needed. There is still a varioty of indications for bong s-.mmulas providing enough stability versus suppor 1o
reconstruct o.g. calvarial defects or to elevate the maxillary sinus fioor. The materials differ in pore size, composition, permeability,
durability and pore density. Industrial and individual methods exist bo produce such materials. The individual technigue of rapid prototyping
allows a three dmensional growth,

Materials and methods
Two types of malrices were analysed. One scaffold produced 1
by rapid prototyping (PLGA, Resomar RG 5038 Boehringer
Ingelheim, Germany (Fig 1)) and one industrially produced
material (Tissue FolE, Baxter, native equine coliagen) were
compared. Both materials ware seeded with 1 x 10° calls/mi
osleotlasts, Tha cills wone cultivated oul of corlicolamellar
mazillary bone from ten differant patents and twelve sheep.
After one week incubation period (37°C / 5% CO; atmosphens)
cell peoliferation test (EZ4U, Biomedica Vienna) was
performed. Funthermore cell growth was investigated by using
sCanning elctron mICrascopy. Fig1

Ingsidual PLGA seabold produced by rapid prototyping
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Fig 2: Fig 3
Scanning aloctron microscopy study of industrial and Cdl profifaration analysis of human {n=10) and sheep n=12)
individually plotted materials: on the left sida (Fig AC) osleablasts seeded on individual PLGA and industrial collagen
are the collagen matnces and on the aght side (Fig malerial, Latle difference in call proliferation batween the
B,D} are the PLGA scaffolds produced by rapid maleniats for sheep osteoblasts exist, The diference between
prototyping. Only human ostecblasts are shown, They hurmian and sheep osteoblasis on PLGA is obvious. Optimal
werg cultivated and seedod with 1x10° ostecblasts/mi growth conditions are given on the industrial material with
on each material, human osteoblasts.

Results

This study réveals thal human osieoblasts show a higher cell proiferation than sheep osieoblasts on each matesa, Furthermore the
gnmm of sheep ostecblasts was beiter on plolied PLGA 3 D malrces. There was a significant highar cell proMeration of human
on the gen mairix o d o tha PLGA scaffold.

Conclusion

This research shows thal both malrix materials are basically equal with regard to cell profiferation and cell eyioloxe effects. The indusirial
and the individual strectures are suitable for clinical application. The advantage of rapid prototyping is the possibility of producing micro-
and maknopomus individual scaffolds which aliows three dimensional apgroaches for clinical application of tssue engingering in the fulwre,
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