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The working plan covers following experimental goals:

Preparation of polymer/extract solutions and electrospinning of 
prepared systems
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Electrospinning of prepared systems

Electrospinning was performed using a Fluidnatek® LE10 lab line from Bioinicia S.L.
(Valencia, Spain) with a variable high-voltage 0-30 kV power supply
The biopolymer solutions were electrospun at room temperature, i.e. 25°C, for a given
processing time and in optimal conditions to achieve steady fiber formation.



Electrospun mats were
subjected to annealing
process using a hydraulic
press optimally
performed at 145-160°C,
without pressure, for 5 ±
1 s

The resultant films were
air cooled at room
temperature. Prior to
annealing treatment, the
electrospun films were
equilibrated in a
desiccator at 0% RH and
25°C for at least 1 week.

Preparation of films



Characterisation

WVTR

SEMDSC

FTIR

TGA

WAXD



Results and discussion
PLA

Allium ursinum Calendula Helichrysum Samples of PLA with 
Calendula and Helichrysum
were not compatible 
because of the polarity of the 
solvents and significant 
phase separation, so the 
electrospinning process was 
not possible. 

According to the amount of 
material and preparation of 
the solvent the best results 
were obtained for PLA with AU 
extract 



Results and discussion

Allium ursinum Calendula Helichrysum

PHB
Solutions of PHB 
loaded with all 
three extracts
were sucesfully 
processed on 
electrospinning 
machine 



Morphology of the PLA fiber

a b

Morphology of the mats of PLA (a)
and PLA with 10 wt.% (b) of AU
extract



Morphology of the PHB fiber

Morphology of the PHB mats (a) PHB+HEL(b) PHB+CAL(c) and PHB+AU (d)



FTIR scans of PLA mats with Allium ursinum extract

AU extr.

PLA

PLA+AU 1

PLA+AU2

PLA+AU 3

PLA+AU4

Changes in spectrum of the PLA loaded with AU extarcts was monitored during 
time  to understand the release of the AU extract



FTIR scans of PHB mats with Allium ursinum extract

AU extr.

PHB 

PHB+AU1 

PHB+AU2

PHB+AU3 

PHB+AU4 

Changes in spectrum of the PHB loaded with AU extarcts was monitored during 
time  to understand the release of the AU extract



Conclusions and final remarks

• Electrospinning was effective technique for producing films of
PLA loaded with AU extract and PHB with AU, CAL and HEL
extract, while for PLA loaded with CAL and HEL extract this
technique was not aplicable

• Different extract had different influence on prepared solution
for ES, influencing the processing paramethers and shape of the
fibers

• For all samples transparent films were obtained with visible
color change due to the extract addition

• Results concerning characterisation and antimicrobial
properties will be published in joint publication
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