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15th CMM: Modification of material properties

SURFACE MODIFICATION OF PLLA SCAFFOLDS BY REACTIVE MAGNETRON
SPUTTERING CONTROLS THE RELEASE OF AN INCORPORATED DRUG"

A.A. VOLOHOVA?, S.I. TVERDOKHLEBOV?

! National Research Tomsk State University, Tomsk, Russia
aar37@tpu.ru
2 National Research Tomsk Polytechnic University, Tomsk, Russia
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In this paper, the effect of surface treatment of polymer scaffolds by the method of reactive
magnetron sputtering on the release of an incorporated drug is studied. Drug-loaded polymer scaffolds
were treated by magnetron sputtering in order to change the drug release profile [1]. The objects of
research are polymer scaffolds obtained by the method of electrospinning from a poly-L-lactide solution
and chloramphenicol as a model drug. Before modification, obtained scaffolds were placed into a
vacuum chamber and left for 10 hours to remove residual solvents.

To modify the surface, a magnetron sputtering system was used: the vacuum chamber with a
horizontally oriented magnetron [2], a chemically pure (99.99%) titanium (Ti) target. Surface
modification was carried out under the following technological conditions: working pressure 99.99% N
— 0.7 Pa, current — 0.2 A, distance between target and sample — 40 mm, sprayed target area — 240 cm?,
modification time — 30 sec.

Figure 1 presents data of chloramphenicol release from both treated and untreated scaffolds.
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Fig. 1. Drug release from the polymer scaffold before and after magnetron sputtering treatment

Modification allows to increase the amount of released drug in the first 200 min of the experiment,
however, further release is obviously hindered. Untreated samples demonstrate a steadier release
reaching a plateau only by 500 min of the experiment. Maximum amount of a released drug decreases
from 56 wt.% to 43 wt.% average in untreated samples compared to treated ones correspondently.

It was shown that the treatment of the obtained materials with magnetron sputtering does not lead
to the destruction of the fibers and a change in their morphology and surface wettability; the
cr?/stallmlty_ of the scaffold material does not change. Magnetron sl,_\E)utterlng treatment changes the
release profile of chloramphenicol from electrospun PLLA scaffolds. Results can be used for designing
of new solid dosage forms design with controlled release.

REFERENCES

[1] Yoshida S. et al. Surface modification of polymers by plasma treatments for the enhancement of biocompatibility and controlled
drug release // Surface and Coatings Technology. — 2013. — 7. 233. — P. 99-107.

[2] Tverdokhlebov S. 1., Bolbasov E. N., Shesterikov E. V. Scaffold materials based on fluorocarbon composites modified with RF
magnetron sputtering // Osteogenesis/ed. Y. Lin. Rijeka: InTech. — 2012. — P. 83-116.

* This work was supported by supported by the Ministry of Education and Science of the Russian Federation, the Federal Target Program (agreement
No. 14.578.21.0031, unique identifier RFMEFI57814X0031).

311





