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Statement of Purpose: Decellularized extracellular
matrix is a weHestablished strategy for creating a
macroscopic and micrstructure appropriate scaffolding
with tissueappropriate adhesive ligands for directing cell
growth and differentiation. Electrospinning allows for
customized macroscopic and microscopic properties
useful for both tissue engineering and physiologic testing.
In this research, decellularized pig lung extracellular
matrix (PLECM) has been combined with PelyLactic
Acid (PLLA) in electrospinning material fabricatiowith
concentratiordependent changes in mechanical
properties. Biocompatibility of this biologic scalfichas
been assessed to determine the benefits of nagaueeti
ECM proteins for cell attachment and epithelial sition.
This material has applications for regenerativegiun
resection patches, and research mimicking ECM in vitro
with tissue culture or advanced lung physiology models
such as microfluidics anddieactors.

Methods: Pig lung (donated from Smithfield Hams) was
decellularized byanestablishegbrotocol(England etal.,
2010)using detergents and ionic solution, lyophilized at
80° C, then freezer milled using SPEX 6700 to a fine
powder. 140 mg and #ag of powdered PLECM were
combined with 3 mL Hexafluor@-propanol and mixed

for 24 hours on a vortexer. 400 mg PLLA in 1 mL of
HFP was mixed for the same period of time. The PLECM
solution was poured into a syringe and pushed through
150x150 mesh cousstainless steel type 304 wire cloth
into the PLLA solution and vortexed again for an hour to
create the final PLLA/PLECM/HFP solution. Solution
with 35 mg, 17.5 mg, and 0 mg PLECM with 100 mg
PLLA per mL HFP were tested.

Tablel.

[PLECM ] Flow Rate | Voltage | Distance
35 mg/mL 4 mL/hr 27 kV 27 cm
17.5mg/mL | 4 mL/hr 27 kV 27 cm

0 mg/mL 4 mL/hr 15 kV 27 cm

3 mL of PLECM solution were el&ospun at the
parameters in table 1, which were arrived at by the
establishment of a stable Taylor cone. The collector was
a 7.6 x 2.5 x 0.6 cm stainless steel plate rotating at 600
RPM and translated 14 cm across the horizontal plane at
30 translationper minute.

Material properties were determined using MTS Bionix
200 with TestWorks 4.0 Software. Scanning Electron
Microscopy(SEM)images were taken using a JEOL-LV
56-10 at 20 kV after carbon sputtepating. Statistical
analysis using oneay ANOVA w/ Tukey multiple
comparisons tesCell Proliferatiorof humansmall

airway epithelial cells(SAEC, Lonzg on the various
concentrations of PLECM previously stated were
determine with aPicogreen DNA florescence assay 48
hours afteseeding Epithelial genexpression of

Vimentin and Ecadherin fronSAECson electrospun

material was determined using quantitative PCR (qPCR).
Immunostaining of scaffolds seetleith anall airway
epithelial ells for one weekvas performedo assess
morphology and celktell conrections using-€adherin
(Cell Signaling)and alpha smooth muscle actBigma)
antibodies and a Zeiss LSM 710 Laser Scanning
Microscope
Results: Increasing concentration of the PLECM
decreased the elastic modulus of the electrospun scaffold
(Fig 1).
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Uniform fibers 400600 nm diameter with minimal debris
from the dissolved PLECMre visualized with SENFig

2). Increased PLECM contesignificantlyincreased the
cellular proliferation, showing the most signifi¢an
increase i85 mg/ml PLECMPLECM content increased
the ecadherin gene expression concludes increased cell
cell adhesionVimentin expressiosignificantly
decreasedith the presence of PLECM, showing less
epitheliatto-mesenchymatansitionas compared to the
contol (100 mg/ml PLLA).

Conclusions:

This material is
promising for

use in tissue

b4 engineering.

The addition of
gelatin controls

is underway to
show the
importance of

all ECM

proteins other than just collagen derivatives in the success
of this sc#old. Further gene expression quantification
will be done to confirm the presence of epithelial specific
markers. Future goals include the formation of Bronchiole
like constructs for more specialized applications.
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Figure 2. SEM Mag. x5,000
100 mg/mL PLLA + 35 mg/mL
PLECM in HER
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