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Abstract
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Project Title : Electrospun Poly(lactic acid) Fiber Mats Containing

Herbal Substances for Drug Delivery System and Wound

Dressing Applications
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Abstract:

Poly(L-lactic acid) (PLLA) fiber mats containing crude extracts of Garcinia cowa
Roxb. (GC), Garcinia dulcis Kurz. (GD), and Garcinia mangostana Linn. (GM) were
successfully prepared by electrospinning process. Herbal substances (i.e., GC, GD and
GM) which have many biological activities such as antibacterial, anti-inflammatory, and
antioxidant properties were added to the neat PLLA solution in various amounts (i.e., 30
and 50 wt.% base on the weight of PLLA powder). Both the neat and the herb-loaded
PLLA solution were electrospun into ultra-fine fiber under a fixed electric field of 20
kV/18 cm. The obtained fibers were smooth, without the presence of any kind of
aggregation on their surface. The average diameter of the neat PLLA fibers was ~1.13
pm, while those of the herb-loaded ones were in the range of ~0.60 to ~1.14 ym. The
water retention and mass loss behavior of the herb-loaded PLLA fiber mats in the
releasing medium (i.e., the A/T/M or the P/T/M or the S/T/M medium) increased with an
increase in the submersion time. The release characteristics of herbal substances from
the herb-loaded PLLA fiber mats were carried out by total immersion method. The
cumulative amounts of the released herb from the herb-loaded PLLA fiber mats in the
medium increased with increase in submersion time and then reached a plateau value
at longest submersion time investigated. The ICs, of GC, GD and GM was ~1.4 mg-mL
1, 6.0 ug-mL_1 and 0.0455 mg-mL_1. Moreover, the antioxidant activity, based on the
DPPH assay, of the herb-loaded PLLA fiber mats remained active even after it had
been subjected to a high electrical potential during electrospinning process. The

antimicrobial activity of the GC-loaded PLLA fiber mats was greatest against S. aureus



ATCC 25923, and S. aureus DMST 20654. While the antimicrobial activity of the GD-
loaded PLLA fiber mats was greatest against S. pyogenes. The antimicrobial activity of
the GM-loaded PLLA fiber mats was greatest against S. aureus DMST 20654. Lastly,
the indirect cytotoxicity of these fiber mats was evaluated with normal human fibroblast

(NHDF) cells to study the potential for use of these fiber mats as wound dressings.
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Wound dressing
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