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Statement of Purpose:  Interest in developing 
absorbable, segmented polyether-esters with unique 
physicochemical properties and/or biomedical applica-
tions was initiated with pioneering research on absorbable 
hydrogel-forming liquid polymers, which led, in part, to 
the development of an antibiotic, injectable, controlled 
release formulation for treating periodontitis.1-3  This 
work proceeded the current study based on a family of 
thermoplastic, fiber-forming, absorbable polyether-esters 
which undergo swelling in aqueous environments.4  
Results of a preliminary study on these materials 
demonstrated the ability to produce swellable 
monofilament sutures with potential application in 
circumventing blood leakage during certain surgical 
procedures.5,6  This, and concomitant findings at Poly-
Med, Inc. showing that the hydroswellability of these 
monofilaments may be increased substantially with 
decrease in fiber diameter, prompted the current work 
examining properties of braided sutures made of 
multifilament yarn comprising single fibers having much 
lower diameter than those of the examined 
monofilaments.  This led to the pursuit of preparing 
selected braided multifilament yarns and evaluation of 
their hydroswellability, and the resulting impact on their 
in vitro and in vivo suture properties. 
 
Methods:  Polymers were prepared by end-grafting one 
of either polyethylene glycol (PEG) or poly(ethylene-co-
propylene)glycol (Pluronic, PL) with at two monomers 
selected from the group consisting of l-lactide (L), 
glycolide (G), trimethylene carbonate (TMC), and 
ε−Caprolactone (CL).  The polymers were isolated, 
purified and characterized before further processing and 
melt-spun into a 20-filament yarn.5  The multifilament 
yarn was processed into braided suture and tested for 
mechanical properties4.  Additionally, swelling properties 
in the presence of an aqueous solution were evaluated as 
described in a recent report5.   
 
Results:  Table I indicates the ability to prepare polymers 
with adequate molecular weight and crystallinity to 
further process into melt-extruded yarn.  Data in Table II 
displays the ability to process the polymers of interest into 
braided suture with clinically-relevant strength and 
swelling properties.  The extent of swelling generally 
increased with increase in the polyether content.  Slight 
differences in the general trend in the swelling can be 
attributed to minor differences among the examined 
braids in terms of (a) the diameter of the constituent 
filaments, (b) the degree of crystallinity and/or (c) the 
degree of hydrophobicity of the polyester segment of the 
chain.   
 

 

Table I.  Properties of Polyether-esters  
Prior to Melt-Extrusion 

Polymer Polyether, a 
wt. % 

Monomeric 
precursors 

IV,b 

dL/g 

Major Meltingc 
Endotherm

Tm, 
°C 

ΔΗf, 
J/g 

USL9 PL, 4.6 L, TMC 1.78 181 81 
USLG1 PEG, 8 L, G 2.01 152 24 
USG4 PEG, 10 G, TMC 1.66 221 77 
USG6 PEG, 6 G, TMC 1.37 224 82 

USG13 PEG, 5 G, CL 1.5 224 86 
aPL=Pluronic, PEG=Polyethylene glycol 
bInherent viscosity in HFIP 
cDetermined by DSC 
 

Table II.  Properties of Absorbable Hydroswellable  
Braided Sutures 

Braid From 
Polymer USL9 USLG1 USG4 USG6 USG13 

USP Suture 
Size 0 1 1 0 1 

Initial 
diameter, μm 420  546 509 416 441 

Increase in 
Cross-

Sectional 
Areaa, % 

11.9 13.5 109 36 44 

Maximum 
Tensile Load, 

N 
34 46 35 27 33 

BSRb 71% at 
3 weeks 

86% at 
2 weeks -- -- 22% at 

1 week 
aAfter incubation in 0.1M/7.2 pH Phosphate Buffer (0.2 V/V% Tween 
20) for one hour at 37°C 
bBreaking strength retention after incubation in 0.1M/7.2pH Phosphate 
Buffer at 37°C 
 
Conclusions:  Compared with monofilament sutures 
examined earlier with comparable composition, the 
braided multifilament sutures made of polyether-esters 
generally undergo a higher degree of hydroswelling, 
which in turn increases with the increase in the polyether 
content.   
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