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BIOMEDICAL KNITTED MESH
ADDRESSES INCONTINENCE

ccording to the Agency for

Health Care Policy and Re-

search, nearly two million
men in America deal with inconti-
nence due to a broad range of condi-
tions and disorders. Prostate surgery
is the leading cause of stress urinary
incontinence (SUI), and while urinary
function usually returns after about
six weeks, about 20% of those pa-
tients continue to suffer from chronic
leakage.

Chris Deegan, Coloplast se-
nior R&D engineer in surgical urol-
ogy says, “With the upward trend in
radical prostatectomy procedures,
there was a growing need for a bet-
ter incontinence device for men. The
primary device on the market was
a sling for female patients that had

been converted for use in men with
mixed results.”

Coloplast, a global company spe-
cializing in products for people with
urological problems, severe wounds,
and intestinal cancer, developed Vir-
tue to provide an alternative to other
surgical incontinence treatment op-
tions for men. Implanted via a perineal
incision, Virtue allows its four arms to
be routed through the patient’s tissue.
After a short time, the tissue grows
through the mesh, supporting the bul-
bous urethra, and in turn, becoming
an incontinence solution.

The implanted biomedical mesh is
sufficiently porous and strong, yet pli-
able enough to conform to the patient’s
anatomy — applying both compression
and elevation of the urethra. Elevation

- Developed by Coloplast, Virtue is implanted via a perineal incision, allowing its
four arms to be routed through the patient’s tissue.

essentially returns the urethra to its
natural position, while compression
provides the resistance necessary
to ensure bladder control. In addi-
tion, the patient does not have to
manipulate Virtue in order to urinate.
According to Deegan, the implanta-
tion procedure is less invasive than
existing treatments and can generally
be done in 30 minutes with use of a kit
provided by Coloplast.

UNIQUE ELEMENTS

The biomedical knitted mesh plays a
key role in the Virtue sling’s success;
without the mesh’s mechanical prop-
erties and its ability to conform to the
required shape, the sling would not
be effective. The design of the device
required engineering of the knitted
fabric from large filaments of polypro-
pylene to deliver adequate strength.
Balancing this design is a highly flex-
ible and conforming geometric struc-
ture that facilitates ease of delivery
and an effective repair immediately
after surgery.

“Because of the divergent engi-
neering requirements that Coloplast
had envisioned for Virtue, we had to
establish a balance between strength
and flexibility in the knitted mesh,”
says Jeffrey Koslosky, director of tech-
nology and product development for
Secant Medical, Coloplast’s supplier
and a developer and manufacturer
of custom-engineered biomedical
structures for medical devices.

The collaborative relationship be-
tween the engineering staffs at both
Coloplast and Secant Medical was
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critical to the design and develop-
ment process of the knitted mesh
for the Virtue sling. The advanced
design of the sling necessitated a
highly engineered knitted fabric that
was not available as an off-the-shelf
item. Working together, Coloplast was
able to explain the biomechanical re-
quirements of the device, which Se-
cant Medical translated into a textile
structure. This effective collaboration
enabled a shortened development
path leading to a more rapid product
launch.

OVERCOMING CHALLENGES

Bringing the Virtue product to mar-
ket was not without its share of chal-
lenges. Not only was the launch time-
line very tight, but just as Coloplast
was preparing to manufacture the
new device, the single fiber supplier
withdrew from the medical industry.
“Secant Medical quickly secured and
qualified a new raw material supplier.
The supplier Secant selected offered
a wide range of technology options
and was deemed to be more reliable

due to its extensive experience with
implantable devices,” Deegan ex-
plains.

“Additionally, Secant always met its
deadlines and commitments, which
does not always happen, especially
when there are complications,” Dee-
gan notes. “Secant Medical continu-
ally provided insight and knowledge
to develop the final product. The
company was keenly interested in the
overall use of the Virtue device and
how its textile properties are playing a
role in Virtue's success.”

Because of this positive experi-
ence, Coloplast and Secant Medical
are now exploring additional collabo-
rations and applications for biomedi-
cal textiles in future medical devices.
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While the Coloplast solution uti-
lized a knitted design, there are
actually four core textile-forming
technologies.

Weaving is essentially the in-
terlacing of yarns and/or wires
over and under each other, ori-
ented at 90° angles, to create a
stable structure.

Knitting is a very useful fabric
technique, a kind of controlled
entangling that stitches together
a series of yarns.

Braiding is a mainstay textile
technology in which three or more
yarns are intertwined around a
central point.

Non-Wovens are unique tex-
tile structures, not formed from
yarns but formed from fibers or
filaments, which provide excel-
lent surface area and permeabil-
ity characteristics useful for tis-
sue engineering and wound care.
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