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MECHANICAL PROPERTIES OF BIOABSORBABLE STENTS
Tero Välimaa, Pertti Törmälä
Institute of Biomaterials, Tampere University of Technology
P.O.Box 589, FIN-33101 Tampere, Finland

Abstract: Bioabsorbable stents are the latest promising
invention in the field of supporting devices in tubular
duct surgery. These stents can be made to expand in situ
and the expansion time can be varied. Also the other
properties like mechanical strength retention can be
varied by different processing methods.

+70oC temperature and in same buffer solution as used in
expansion tests. All the stents were sterilized before testing.
PGA-stents were sterilized by ethylene oxide and PlA-stents
by gamma irradiation.
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INTRODUCTION
Implants for use in surgery have to remain their strength
only as long as the tissue has healed. Bioabsorbable materials
as polylactide (PLA) and polygycolide (PGA) are ideal for
surgical use because the strength of the material decreases
along the healing process. Also the degradation products are
normal metabolic products of living organisms.
Requirements for bioabsorbable materials depend on the

surgical target, forces that affect
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Figure 1. Configuration of the helical spiral.

and the speed of the

healing process.

In

surgical and other medicinal techniques there

is

sometimes need of supporting device (stent) which could be
easily inserted for example in urinary ll,2) or gastrointestinal
ducts, blood vessels or other places that are difficult to
access. After insertion the self expanding property is very
desired because it would lock the supporting device in place
more firmly and it will give a better support to the tissue.
Helical spiral construction is one of the simplest and most

RESULTS

The expanding property was different between PGA- and
PlA-stents (Figure 2).The fastest opening stent was PLLAstent. After 3 days the difference in outside diameter between
PGA and PLA has disappeared.

widely used configuration of tubular supporting devices
(Figure 1).
The benefits of the bioabsorbable stents are:
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No need for second operation
Flexible spiral construction
Expandable property in body temperature enables the
easy installation and the locking of the implant tightly
in place without any other fixation
Strength of the implant decreases along the healing
process
Degradation products are normal metabolic products
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Figure 2. Expanding properties of different materials.

MATERIALS AND METHODS
The polyglycolide (PGA), poly-L-lactide (PLLA) and polyL,D-lactide (PLA 96, LlD ratro 96/4) were obtained from
Purac biochem b.v., Netherlands. The diameter of the wire
was A 1.15 + 0.05 mm and outside diameter of the stents
were at the beginning @ 7 .4 + 0.2 mm (Figure 1). The draw
ratio of the fibers was 4 with PGA and7 with PLA.

The expanding property of PGA-stent (Biofix@ SR-PGA
Prostatic Stent) was tested one year after sterilization. Stents
were stored in room temperature. The expanding of the one
year old stents was as fast as just after sterilization (Figtire 3).

The expanding tests were accomplished in +37oC
in NarHPO.-KH2PO4 , pH 6.1, 0.1 M buffer

temperature

solution. The outside diameter of the stents was measured
from three points of the spiral.
The accelerated degradation tests [1,2] were performed in
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of the implant can be a serious problem in tubular

duct

surgery. The expansion property is therefore very useful in
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this kind of implant. With different expansion and
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degradation times the properties of the implant can be altered
suitable. By these chances the behaviour of the supporting
device can be tailored just for the operating target.
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Figure 3. Expanding properties of Biofix@ SR-PGA
Prostatic Stent.

The expanding of PGA- or PllA-stents can be varied
stable to fast opening. PllA-stents can be made to
expand 50 Vo in a couple of minutes in the body temperature
(Figure 4). Due to this property the stent locks in place fast
and tightly and no other fixing is needed.
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Figure 4. Expanding property of different PllA-stents

The mechanical strength of the stents can be altered by
different sterilization methods. With plasma sterilization the
mechanical strength retention can be increased significantly
(Figure 5). The greatest strength loss was between 4-6 days

with

gamma sterilized PLLA-wire. With the plasma
sterilized wire the strength remained 8 days without
significant changes.
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Figure 5. Accelerated degradation of PLLA-wire sterilized
bv two different sterilization methods.

DISCUSSION

The mechanical properties of the stents can be modified
remarkable by different processing methods. The migration
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