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ABSTRACT: Poly(glycerol sebacate) (PGS) is a biodegradable polymer increasingly used in a variety of biomedical applications be-
cause of its good performance. PGS is an elastomeric polymer with mechanical properties similar to human tissues, which allows mechani-
cal compliance with tissue and enables facile surgical handling of the polymer. Especially important for the present application, PGS de-
grades through a surface erosion process that results in loss of mass with no detectable swelling or change in the geometry of the bulk
polymer. Recent studies demonstrate the in vitro biocompatibility of PGS with 3T3 human fibroblasts, baboon primary endothelial pro-
genitor cells and smooth muscle cells, rat Schwann cells, and mouse retinal progenitor cells. In vivo studies have shown that PGS causes
less inflammation and fibrosis than poly (lactide-co-glycolide), a well-studied and widely used biomaterial, and in contrast to poly(lac-
tide-co-glycolide), PGS does not induce a foreign body giant cell response.
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Table 1 Compilation of relevant properties of biomaterials used in biomedical applications

Polymer Tensile .
Young's Degradation o o
Polymer  Origin type Tm('C) Tg(CT)  strength ) Degradation time ~ Application area  References
modulus mechanism
(EorT) (MPa)
) Hard and soft
Faster degradation; o
PGA Synthetic T 7-10GPa 225 36 70 Surface o tissue engineering;  [38,39]
6 months in vivo .
durg delivery
10413 32 %weight loss Hard and soft
PLGA  Synthetic 4 S.MP 159.75 59.25 2.1-2.6 Bulk observed at 5 tissue engineering;  [40,41]
. a
weeks in vitro durg delivery
Slow degradation, Hard and soft
PLLA  Synthetic T 1-4GPa 182.4 65.1 30-80 Surface at least 4 years in  tissue engineering; [42-44]
vivo durg delivery
Hard tissue
Slow degradation  engineering; durg
343.9-36 of up to 4 years in delivery.
PCL Synthetic 56-64 -60 10.5-16.1 Surface ) . ) [7,45-47]
4.3MPa certain conditions Composites of
in vivo PGS for soft tissue
engineering
No dataavailable Soft tissue
1-1.2MP o
P(3HO)  Natural 46.6 -35.5 1.8 Surface for in vivo engineering; wound [50]
a
degradation dressing
253+
10.4+ Soft tissue
P4HB  Synthetic E 5.29 - - - - S [51,52]
0.554MPa engineering
MPa
Bone tissue
24-30 monthsin  engineering; durg
P(3HB)  Natural T 3.5GPa 169 1.9 43 Surface ) ) [48,49]
vivo delivery and
biomedical devices
Soft tissue
0.04-1.2 o engineering, drug
PGS Synthetic -25.4 6 >0.5 Surface 60 days invivo ) ) [1,35]
MPa delivery, tissue

adhesive

Note: T = thermoplastic; E = elastomeric; Tm = melting temperature; Tg = glass transition temperature; PCL = poly (¢ -caprolactone); PGA = polyglycolic

acid; PGS = poly(glycerol-sebacate); P(3HO) = poly(3-hydroxyoctanoate); P(3HB) = Poly(3-hydroxybutyrate); PLGA = poly (lactic-co-glycolic acid);

PLLA = poly(L-lactide acid); PAHB = poly-4-hydroxybutyrate.
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