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Fabrication and release behavior of drug-containing nano-sized
biodegradable membrane
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In our study, 12-16% poly-L-lactic acid (PLLA) or/and poly butylene
succinate-co-adipate (PBSA) is dissolved in 95% CH2CI2 and 5% CHCI3 to produce
drug-containing nano-sized biodegradable membrane via electrospinning process. The
polymer membrane is added with 10-15% tetracycline to prohibit infection. It is also
capable of applying for different purposes, such as Guided Tissue Regeneration
(GTR), drug delivery and operator suture line and fracture healing. The physical
feature, drug delivering efficiency in vivo depended on 12~16wt%PBSA,
concentration of PLLA solution, supplying rate of PLLA solution at
0.019~0.238ml/min, supporting voltage of 10~18KkV, distinct drug adding conditions,
and the level of polymeric degradation have been analyzed as well.lt is revealed that



voltage and supplying rate of PLLA or PBSA solution are two of the most effective
parameters which determine the diameter of this biodegradable nano-fiber. The higher
voltage (up to 16kV) and less supplying rate of solution (at 0.017ml/min) are applied,
thus thinner the fiber (1-4um) is obtained. However, high voltage (14kV) may cause
significant differences in pore size. We cultured Human gingival fibroblast cell
(primary culture, HGF) on the biocomposite membrane to perform in vitro experiment
and examine cell toxicity via MTT assays; nevertheless, the growing was not hindered
(P>0.05). While the thinner fiber (1um) is applied, the drug is released faster (within
the first hour) and degraded earlier (after 1 week). The membrane produced under the
solution concentration of 7~8%, voltage of 13~15kV, solution input of 0.119ml/min
which consists of thicker fibers (8-10um), higher accessing ability for the process of
drug addition; therefore, the rate of drug releasing is slower (starting from the second
hour), and the vise versa. Depending on the diameter of fibers, the efficiency of drug
delivery determines the degradation of polymer. In other words, membrane with
thinner fiber discharge drug faster. The pore exposed would influence the degradation
of the nano-fiber. Under adequate conditions, drug-containing nano-sized
biodegradable membrane with various fiber thickness features is anticipated applying
on guided tissue regenerating membrane in clinical treatment of periodontal disease or
biodegradable drug containing biomaterial for wound dressing.



