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INTRODUCTION: Most biodegradable polymers 
being explored for tissue engineering and drug 
delivery applications degrade by hydrolysis. 
Poly(trimethylene carbonate) (PTMC) of 
molecular weight greater than 100 kg/mol is 
unique in that its degradation is mediated by 
macrophage attachment and subsequent activation 
including secretion of reactive oxygen species 
(ROS)  and enzymes. Our hypothesis is that 
macrophage activation on PTMC is driven by pre-
adsorption of specific protein(s). In this work we 
compare PTMC to an acrylated star poly(D,L 
lactide-co-e-caprolactone) (ASCP) elastomeric 
material (ELAS) which we have shown to be non-
degradable by macrophage action (i.e. a control). 
The objective of this work is to determine 
differences in protein adsorption to PTMC and 
ELAS as a means to investigate the reason for 
macrophage mediated degradation of PTMC in 
vivo. 

METHODS: PTMC was prepared as described 
previously with a molecular weight above 100 
kg/mol targeted and confirmed by gel permeation 
chromatography (GPC)1. The acrylated star 
poly(D,L lactide-co-e-caprolactone) (ASCP) 
prepolymer was synthesized according to previous 
methods2. A targeted molecular weight above 5000 
g/mol was confirmed by GPC and nuclear 
magnetic resonance (NMR). ASCP was 
crosslinked with UV at 30 mW/cm2 for 5 min to 
form the elastomer (ELAS). Microspheres of 
PTMC and ELAS were prepared and incubated in 
adult bovine plasma for relative quantitation 
proteomics. Ratios of proteins adsorbed were 
determined by reductive methylation followed by 
LC-MS/MS as described previously3. Polymers 
were spin coated onto gold sensors (QSensors). 
Quartz crystal microbalance with dissipation 
(QCM-D) was used to measure the thickness of the 
polymer coatings and to determine the adsorption 
of vitronectin (50 µg/mL) from buffer (PBS) onto 
polymer coated sensors. 

RESULTS: Relative quantitation proteomics 
detected 35 proteins or protein fragments across all 
3 samples of PTMC and ELAS. Table 1 shows the 
relevant proteins and the ratio of ELAS:PTMC. 

The only protein detected with a significant 
difference on one polymer over the other (ratio 
greater than 1.5 or less than 0.5) was vitronectin.  

Table 1. Ratios of proteins adsorbed to 
ELAS:PTMC (plasma supplemented media) (n=3) 

Proteins adsorbed 
from plasma 

Peptide 
count 

Average ratio 
ELAS:PTMC  

Bovine serum albumin 
Fibrinogen 

Complement C3 
Apolipoprotein A-I 

Plasminogen 

43 
26 
22 
6 
5 

0.7951 
1.1670 
1.1720 
1.3251 
1.1184 

Vitronectin 3 2.1285 

The resulting mass change on PTMC and ELAS 
following adsorption of vitronectin from buffer is 
shown in Table 2. There was not much of a 
decrease on either polymer following a PBS rinse. 
The ELAS showed a slightly greater mass change, 
supporting the proteomics results.  
Table 2: Mass change following vitronectin 
adsorption from buffer (50 µg/mL) before and 
after rinsing with PBS.  

Polymer Mass 
(µg/cm2) 

After PBS rinse 
(µg/cm2) 

PTMC 
ELAS 

1.161 
1.468 

1.153 
1.455 

DISCUSSION & CONCLUSIONS: When 
comparing the composition of proteins adsorbed to 
PTMC and ELAS it is evident that the PTMC 
adsorbs less vitronectin, particularly in a 
competitive protein environment. It is possible that 
vitronectin plays a role in macrophage mediated 
activation of PTMC and its degradation. Further 
studies are underway to confirm these differences 
and evaluate the mechanisms involved. 
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