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Medical catheters come in a variety of sizes for
various applications. From Foley catheter, a
flexible tube that a clinician passes through the
urethra and into the bladder to drain urine, to
coronary stent, a tube–shaped device placed in
the coronary arteries that supply blood to the
heart, to keep the arteries open in the treatment
of coronary heart disease, they address medical
conditions in different fields, from urology to
cardiology, gastroenterology, and more.
Medical catheters are manufactured by medical
device companies around the world. Nowadays,
there are manufacturers in India, China, and
Pakistan who can supply the global market with
these devices. Yet, in many specific cases, their
global market share is limited compared to the
market share of manufacturers in Europe and the
United States, despite a significant difference in
prices. That is, some catheters made in the U.S.,
Germany, or France are much more in demand by
clinicians, despite their prices being several fold
the price of similar catheters made in India, or
China, and this is not only in rich industrial
countries. The same thing is true in many
developing countries, where health care budgets
are tight.
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The reason is the superior quality of catheters
made by well–known Western brands. But where
does the difference in quality come from? In many
of these catheters, the designs by different
manufacturers are so close, that they can hardly
be distinguished from one another. Basic
materials, and methods used in their
manufacturing is also the same. Yet, they show
their difference when applied by clinicians.
Specifically, this happens with catheters used
under ultrasound guidance.
In many applications, the clinician needs to follow
the path that the catheter takes to enter the
patient’s body. To do this, an ultrasound imaging
equipment is used. Ultrasound imaging, also called
sonography, ultrasonography, or echography, is a
safe, and cost effective technique to visualize
internal organs. When used during a clinical
operation, it is called interventional echography,
and allows the clinician to see the internal field of
operation while performing an operation [1–3].
Echography works based on the principle that
ultrasound waves travel through different
mediums with different speeds, and when they
reach the boundary between 2 mediums, a
fraction of them pass and the rest is reflected.
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They travel fast through liquids, but most of them
bounce back when they reach air, through which
they travel much slower.
The difference in the quality of catheters from
different manufacturers, from the clinician’s point
of view, comes from their visibility under
echography [4–6]. The difference, from a
manufacturing point of view, comes from the
quality of the coating applied on the catheter.
Research on developing coating materials and
methods that improve visibility of catheters, and
needles under ultrasonography dates back to the
nineties [7], and the subject has been actively
researched, leading to significant success in
technology transfer. There are now companies
that provide coating services specifically for
medical devices that need to be visualized under
sonography. However, the technology remains in
the hands of a few companies in industrial
countries; needs to be achieved and matured

through research. The problem can be
decomposed into two main subproblems:
 How to make a coating material that can be

applied on the surface of different
substrates used in the manufacturing of
polymer or metallic medical devices. The
material needs to be biocompatible, and
must resist different sterilization methods
such as sterilization by gamma radiation or
ethylene oxide exposure.

 How to develop a large scale production
line for this coating method. The
production volume of medical catheters,
or needles is typically in the order of
thousands per day.

Solving these challenges will lead to higher quality,
and thus higher market share for manufacturers of
medical catheters in developing countries, and
needles by allowing them to compete with well–
known Western brands.
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