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Statement of Purpose:  The Uriprene ureteral stent is a 
composite of a flexible absorbable matrix reinforced with 
an absorbable radiopaque, coiled monofilament and an 
absorbable knitted mesh.1  Towards producing an 
optimized ureteral stent, the (1) early design was 
subjected to a few minor changes, which entailed 
synchronizing the relative mass of the different 
components of the composite stent to provide a 
predictable, modulated change in the functional 
performance of the different components; (2) the matrix 
composition was slightly modified to render the stent 
more hydrophilic and increase timely accessibility of the 
reinforcing component to the degrading environment; and 
(3) radiation sterilization was used in favor of ethylene 
oxide or radiochemical sterilization, which is traditionally 
used or more recently developed for use in sterilizing 
absorbable devices, respectively.2,3 The use of the 
traditional nominal dose of 25 kGy of gamma radiation 
shortened favorably the degradation/ disintegration profile 
of the stent in tandem with the design and relative mass 
changes of the composite components noted above.2,3  
Analysis of the results associated with the different stages 
of evolution towards optimization prompted the pursuit of 
the present study, which correlates changes implemented 
during the stent optimization studies with clinically 
relevant in vitro and in vivo properties.2-5    
 
Methods:  Representative examples of the first, second 
and third generations of the Uriprene® stent (UG-I, UG-II 
and UG-III) were prepared and tested as described in an 
earlier report.1,4 During the course of stent optimization 
from UG-I to UG-III the stents were tested for key in 
vitro properties.  To determine the effect on the ultimate 
tensile strength and mass loss under conditions simulating 
the in vivo environment, during the critical dwell period in 
the ureter, the stents were incubated in a phosphate buffer 
at 37°C and a pH of 7.2 for two weeks.  The tensile 
properties were tested using a MTS Synergie 100 and 
mass loss was determined using decrease in dry sample 
weight at 2 weeks.  In vivo performance of UG-I, UG-II 
and UG-III was conducted using Yorkshire, Yucatan, and 
Yorkshire pigs respectively as described earlier.4, 5 
   
Results:   The changes in the in vitro tested properties 
during optimization from UG-I to UG-III are summarized 
in Table I.  Listed in the same table are the changes made 
in the stent composition, assembling and sterilization 
method that are responsible for the achieved changes in 
the in vitro and in vivo properties. 
 
The data in Table I demonstrate the need to, (1) use 2-ply 
yarn to produce a mesh scaffold with an optimum 
strength, (2) use AHP in the matrix polymer to increase 

its propensity to degrade, (3) apply the coating 
continuously in a two steps to achieve maximum initial 
mechanical integrity and (4) use γ-irradiation to sterilize 
the stent instead of ethylene oxide to accelerate the stents 
degradation/disintegration and to shorten the dwelling 
time in the urinary tract. The outcomes of the in vivo 
studies were described earlier in detail,4,5 and a summary 
of which in Table I indicates that upgrading UG-I to UG-
III decreased the dwelling time from about 8 weeks to 2-3 
weeks, which is shown in Table I. 
 
Table I. In Vitro and In Vivo Performance during Optimization 

Uriprene 
Generation 

UG-I 
(Baseline) UG -II (O2) UG-III (O3) 

Coil 35 CPI 33.8 CPI 35 CPI 

Mesh 20 Filament  
(2-ply) 20 Filament 20 Filament 

 (2-ply) 
Matrix SVG SVG + AHPa SVG + AHPa 

Assembly Dip Coat 
(Once) 

Continuous 
Coat (Once) 

Continuous 
Coat (Twice) 

Sterilization 
Method EtO  Gamma  Gamma  

In Vitrob 
 Mass Loss (%) 4.46 13.75 14 

In Vitrob Tensile 
Strength 

Retention (%) 
96.51 -- 98.6 

In Vivo Outcome 

*Performed 
well 
 
*Residence 
time ~8 
weeks  

*Difficult to 
insert 
 
*Decreased 
residence 
time ~4-7 
weeks 

*Improved 
insertion 
properties 
 
* Decreased 
residence time 
~2-3 weeks 

aAHP = Absorbable Hydrophilic Polymer 
bAfter 2 weeks in buffer 

 
Conclusions:   Implemented changes in the composition, 
assembling and sterilization method, during the stent 
evolution from UG-I to UG-III and associated improve-
ments of the in vitro and in vivo performance, reflect 
achievement of an optimized, safe version of the 
Uriprene® stent that is well-suited for clinical evaluation 
as a less-than-four week transient device. 
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