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Radio-visibility of Medical Grade Polymers
During X-ray Imaging

The radio-visibility of a given polymer depends on on

its elemental composition. Heavier elements are more
capable of attenuating X-rays than lighter elements.
Medical grade polymers manufactured by Solvay
Specialty Polymers for Healthcare applications are mostly
composed of lighter elements, such as hydrogen (Z=1)
and carbon (Z=6). Most polymers in their natural form are
barely visible (radio-transparent), while most metals are
highly visible (radio-opaque). However, with the addition of
reinforcements and/or additives, plastics may also exhibit
radio-opaque behavior.

Effect of Reinforcements

on Radio-visibility

The most common reinforcements utilized for medical
devices are carbon fibers and glass fibers. Since most
polymers are composed largely of carbon, the use of
carbon fibers has little impact on radio-visibility. However,
glass fibers are composed of a wide range of elements,
with the most common ones being aluminum (Z=13),
silicone (Z=14), and calcium (Z=20). Typical glass fiber
reinforcement between 10 % to 60 % can significantly
increase the radio-visibility of a polymer.

Effect of Coloring Pigments

on Radio-visibility

Coloring pigments are the most commonly used additives
for medical devices. Most polymers are capable of
achieving a wide range of colors with a pigment loading
<5%. For example, a typical pigment used to make a
polymer white is titanium dioxide (TiO,). Even at 5 %,

the presence of oxygen (Z=8) and titanium (Z=22) can
significantly increase the radio-opacity of a polymer.

Testing Radio-visibility

ASTM flex bars with a nominal thickness of 3.2 mm
(0.126 in.) were scanned using a Hewlett Packard Faxitron
X-ray System model #43804-5-7N. To observe the effect
of varying thickness, the samples were placed in stacks
of one to four, resulting in thicknesses of 3.2 to 12.8 mm
(0126 to .504 in.). A 3.2-mm (0.126-in.) titanium sample
was used as a metal reference.

The scan results were desaturated to grayscale using
luminosity as a reference. The grayscale color range

was extended to pure black and pure white. Finally, the
colors of the grayscale image were inverted to better
represent commonly depicted x-ray images (Figure 1).
Therefore, black represents radio-transparency and white
represents radio-opacity. Results for select grades of
Solvay’s medical grade polymers that carry an ISO 10993
rating are presented in Table 1. The reinforcements and/or
additives present are noted below each material.

Figure 1: Representative x-ray image
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Table 1: Effect of varying thicknesses on radio-visibilty

Thicknesses

Material 3.2mm 6.4 mm 9.6 mm

Ixef® PARA

GS 1022 WHO1
(Opaque / white, 50 % glass fibers)

3.2 mm TiO,

Udel® PSU

P-1700 NT11
(Natural)

P-1710 NT15
(Pigment)

Radel® PPSU

R-5000 NT
(Natural)

R-5100 NT15
(Pigment)

AvaSpire® PAEK

AV-651 NT
(Natural)

AV-651 GF30 BG20
(Pigment & 30 % glass fibers)

AV-651 CF30
(80 % Carbon fibers)

KetaSpire® PEEK

KT-880 NT
(Natural)

KT-880 GF30 BG20
(Pigment & 30 % glass fibers)

KT-880 CF30
(80% Carbon fibers)
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Safety Data Sheets (SDS) are available by emailing us or contacting your sales representative. Always consult the appropriate SDS before using
any of our products. Neither Solvay Specialty Polymers nor any of its affiliates makes any warranty, express or implied, including merchantability
or fitness for use, or accepts any liability in connection with this product, related information or its use. Some applications of which Solvay’s
products may be proposed to be used are regulated or restricted by applicable laws and regulations or by national or international standards
[/ and in some cases by Solvay’s recommendation, including applications of food/feed, water treatment, medical, pharmaceuticals, and personal
care. Only products designated as part of the Solviva®family of biomaterials may be considered as candidates for use in implantable medical
devices. The user alone must finally determine suitability of any information or products for any contemplated use in compliance with applicable
law, the manner of use and whether any patents are infringed. The information and the products are for use by technically skilled persons at
their own discretion and risk and does not relate to the use of this product in combination with any other substance or any other process.

This is not a license under any patent or other proprietary right. All trademarks and registered trademarks are property of the companies that
S 0 LVAy comprise Solvay Group or their respective owners.
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