Electrospinning Polyelectrolyte Complex (PEC) Coacervates into Fiber Mats
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/ Goal: To fabricate intractable fibers from polyelectrolyte\
complexes (PECs) using a one-step green processing method.
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Charge Ratio: 1:1

Electrospinning is:

f a useful technology to
produce micro- to
nano- scale fibers with
various surface
morphologies.

f easy to operate and
can be scaled to
commercial needs.
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f Only coacervates are transferred for
electrospinning.

f Systematic investigation parameters:
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Electrospun PEC fibers from coacervates

nlied voltage,
naration distance,

t concentration in PEC coacervates./
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Applied Voltage and Separation Distance Effects

Applied Voltage (kV)
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Average Fiber Diameter: 2.4 £ 0.9 um

f Average fiber diameter decreases and has a narrower distribution with
Increasing voltage and separation distance.

\f Optimal condition: D =20 cm, V = 16 kV.
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Salt Concentration Effect N\

Separation Distance = 20 cm, Applied Voltage = 16 kV
Charge ratio = 1:1

f Interactions between
polymer and salt are
thermodynamically
coupled.

\ f Higher salt Aless viscous coacervates Zthinner the electrospun fibers./
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Compositional Analysis Using FTIR

Chemical | Peak Position (cm™) Corresponding Bond
1599, 1465, and 1410 Aromatic -C=C- Stretching Vibrations
1181, 1125 Asymmetric -SO;5" Stretching Vibrations
PSS 1037, 1008 Symmetric -SOj" Stretching Vibrations
830, 773, and 671 =C-H Out-of-plane Deformation Vibrations
579 Ring In-plane Deformation Vibration
PDADMAC 1469 -C-H Bending Vibrations

f No compositional change from liquid
coacervates to solid PEC fibers via
electrospinning.

f PEC fibers consist of both PSS &
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PEC Fiber Stability Test

f Individual
polyelectrolytes
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- A while PECs are
ectrospun Removed Submerged Removed '
PEC fibers fibers withthe  in various solutions from intractable to heat
on collector tweezers for 2 weeks solutions and solvent
processing.
As-spun

f PEC fibers stay intact in aqueous buffers and organic solvents!
f PEC fibers are not stable in high salt aqueous solutions.

are water-soluble,
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Remarks

9 Electrospinning polyelectrolyte complex
(PEC) coacervates into solid PEC fibers is
achieved with a single spinneret.

9 Both coacervates (salt concentration) and
spinning parameters (voltage and distance)
were studied.

9 No compositional change for the process of
electrospinning liguid PEC coacervates into
solid PEC fibers.

9 PEC fibers are stable under agueous buffer
solutions, and organic solvents. (Micrograph)

Future Work

%&Encapsulation and release mechanism studies of small molecules for drug
delivery application in the forms of PEC film and fiber for biomedical use.

%Develop a systematic methodology that studies the effects caused by
properties of individual polyelectrolytes, salt/polymer interactions, and other

\ material and electrospinning apparatus factors for electrospun PEC fibers. /
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