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Statement of Purpose: We recently modified the 
synthesis of the biodegradable elastomer poly(glycerol 
sebacate) (PGS)1 to introduce reactive acrylate groups 
(Acr-PGS)2. The acrylates allow for the photocrosslinking 
of scaffolds, which is difficult with PGS since 
crosslinking occurs under elevated temperature and 
vacuum.  The bulk properties of Acr-PGS networks are 
controlled by the macromer molecular weight and % 
acrylation2. Here, we electrospun photocrosslinkable Acr-
PGS macromers into fibrous scaffolds and characterized 
the resulting properties and cell interactions.  
Furthermore, we established the functionalities of both 
drug delivery (co-spinning with microspheres) and 
controlled porosity (spinning with sacrificial PEO fibers 
using a dual-jet system3).  These added components lead 
to a versatile scaffold system for a range of applications.  
Methods: Acr-PGS was synthesized as previously 
described2 using a condensation polymerization of 
glycerol and sebacic acid, subsequent reaction with 
acryloyl chloride and triethylamine, and purification.  The 
macromers were characterized with GPC and 1H NMR. 
 For electrospinning, the Acr-PGS macromer (20 
wt%), DMPA photoinitiator (0.5 wt%), and gelatinB (10 
wt%) were dissolved in hexafluoroisopropanol and spun 
using a flow rate of 1.5 mL/hr, distance of 10 cm, and a 
+15 kV applied voltage.  The scaffolds were crosslinked 
with UV light and viewed using a JEOL 7500 HR-SEM.  
Tensile testing (both dry and after 1 hr submersion in 
water) was assessed (Instron 5848, 0.1% strain/second) 
and samples were degraded in PBS.  Human 
mesenchymal stem cells (hMSCs, Lonza) were seeded 
onto the scaffolds (6,000 cells/cm2) and cultured under 
standard conditions.  Samples were fixed at 24 hours and 
visualized using FITC-Phalloidin (0.66 μg/mL) and DAPI 
(2 μg/mL).  Prior to co-spinning with Acr-PGS, Gelatin A 
microspheres were prepared by precipitation into olive 
oil, crosslinking with 10 mM glutaraldehyde4, and 
swelling with FITC-BSA (1wt% in DI water) for 24 hrs.    
 Electrospinning of two jets was completed using 
a custom built dual electrospinner3 and mandrel rotating 
at ~10 m/s.  Acr-PGS was spun from one jet and 200 kDa 
PEO (small fibers: 5 wt%, 1.5 mL/hr, 20 kV, 15 cm; large 
fibers: 15 wt%, 1.5 mL/hr, 15 kV, and 15 cm) in 90% 
EtOH was spun from an offset second jet. For 
visualization, methacryloxyethyl thiocarbamoyl 
rhoadamine B (25 μM) and DAPI (10 μg/mL) were added 
to the Acr-PGS and PEO solutions, respectively. 
Results:  Three Acr-PGS macromers (High 25%, Mid 
10%, and Low 1% acrylation) were electrospun with 
gelatin B to form fibrous scaffolds on the order of ~1μm 
in diameter (Fig 1A).  Bulk and fibrous scaffold samples 
exhibited elastomeric features and had moduli that were 
dependent on the macromer acrylation and hydrated state. 
Hydration led to a decrease in scaffold modulus and the 
modulus of dry scaffolds was greater than bulk slabs, 
potentially due to the presence of gelatin (Fig 1C).  The 

scaffolds lost ~40, 51, 54% mass after 6 weeks for High, 
Mid, and Low acrylation scaffolds, respectively.  Cells 
were viable and clearly interacted with the fibers, 
regardless of the composition (Fig 1B).  Thus, the 
scaffold properties can be tuned for a specific application. 

Figure 1 Representative SEM image of an electrospun Acr-PGS 
scaffold (A, scale bar = 10 μm); hMSCs adhered to scaffolds (B, scale 
bar = 100 μm); and polymer and scaffold mechanics. 

Figure 1 Dual jet electrospinning 
fluorescent images for “small” 5 
wt% PEO fibers (A) and “large” 15 
wt% fibers (B).  Gelatin 
microspheres electrospun into 
scaffolds (C).  Scale bar = 100 μm. 

Scaffolds consisting of 
distinct fibers of Acr-PGS 
and PEO (with a range of 
sizes) were formed with a 
dual-jet spinner (Fig 2A,B).  

The bulk properties are dependent on the properties of 
both polymer types and when immersed in water the PEO 
component dissolves, leading to an increased pores size.  
The diameters of the PEO fibers (~0.3 to 1.7 μm) can also 
be used to tune porosity.  Ongoing studies are 
investigating the influence of this altered porosity on 
hMSC infiltration into the scaffolds to overcome the 
limitation of dense aligned electrospun scaffolds for tissue 
regeneration, where matrix deposition occurs primarily at 
the scaffold perimeter, rather than throughout the bulk.  
FITC-BSA loaded microspheres were electrospun into 
fibers and distributed throughout the scaffold (Fig 2C), 
exhibiting to a facile approach to deliver growth factors 
from spun scaffolds.  Using different microspheres, 
multiple molecules could be released at individual rates.            
Conclusions: Acr-PGS scaffolds of varying mechanical 
properties that support cellular adhesion were successfully 
electrospun using gelatin B to facilitate fiber formation.  
When co-spun with a sacrificial PEO component, the 
porosity of the fibers can be tailored to encourage cellular 
infiltration.  Additionally, growth factor releasing 
microspheres can be included that allow for controlled 
delivery applications.  This work presents a tunable 
scaffold system with applications in tissue regeneration, 
especially for fiber-aligned tissue systems.  
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