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MEDICAL APPLICATIONS

Conductive

Thermoplastics:

» Continuous charge
dissipation eliminates
static events

» Are available in a wide
variety of colors

» Retain transparency in
some resins systems

» Reduce weight when replacing
metal parts/designs

» Allow for part consolidation
and use efficient injection
molding process
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EMl is reflected by shield surfaces
and also absorbed within the ma-
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Customized Thermoplastic Solutions

apid growth in the use of thermoplas-

tics for medical applications reflects the
suitability of these materials to meet the
demands of today’s healthcare industry.
While many medical products are produced
using “off-the-shelf” plastics, designers
are expanding their knowledge of proven
customizable thermoplastic compounds.

Among these technologies are electrically
conductive modifiers that, when combined
with plastics resins, can provide protection
against static accumulation, electrostatic
discharge (ESD), and electromagnetic
interference (EMI). Selection of any
material technology must address concerns
important to the healthcare industry,
including biocompatibility, chemical
resistance, sterilization compatibility,
and processability.

Mechanics of Conductivity

The mechanism of conductivity in plastics
is similar to that of most other materials.
Electrons travel from point-to-point, follow-
ing the path of least resistance. Most plastic
materials are insulative; that is, their resist-
ance to electron passage is extremely high
(generally >1015 ohm).

Conductive modifiers with low resistance can
be blended with plastics — in a process called
compounding — which alters the polymer’s
inherent resistance. At a threshold concen-
tration unique to each conductive modifier
and resin combination, the resistance through
the plastic mass is lowered enough to allow
electron movement. Speed of electron move-
ment depends on the separation between the
modifier particles. Increasing modifier con-
tent reduces inter-particle separation distance,
and at a critical distance known as the perco-
lation point, resistance decreases dramatically
and electrons move rapidly.

Material Solutions for Static Problems
Static may create hazards that can be controlled or
eliminated by adjusting electrical characteristics of
at-risk materials or their immediate environment.
ESD can damage or destroy sensitive electronics
and initiate explosive events in flammable envi-
ronments. Accumulated static charges can attract
and hold particulate matter on surfaces or clog and
reduce the flow of material through a pathway.

Conductive thermoplastic compounds with low
electrical resistance prevent static accumulation
from reaching dangerous levels. This lower
resistance allows static to dissipate slowly and con-
tinuously rather than accumulate and discharge
rapidly, perhaps as a spark.

Material Solutions for EMI
Electromagnetic waves radiate from computer
circuits, radio transmitters (including cellular
phones), and electric motors, among other
sources. They become undesirable when they
interfere with the operation of other electronic
devices. Shielding reduces electromagnetic
interference, ensuring electromagnetic compliance
(EMC) with industry standards.

Conductive thermoplastic compounds provide
this shielding by absorbing electromagnetic
energy and converting it to electrical or thermal
energy. There is also some reflection of electromag-
netic energy from the surfaces of EMI shielding
grade compounds (Figure 1).

Structure of Conductive Compounds

An electrically conductive thermoplastic compound
is a resin that has been modified with conductive
additives, including carbon-based (powder and
fibers), metal-based (solids and coatings), and
all-polymeric alloys. Varying the percentage or
type of conductive additive used in the compound
controls the degree of electrical resistivity
(Figure 2).
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Figure 2 - Additive
concentration effect
on conductivity in a
typical thermoplastic

PermaStat PLUS™
compounds can dissipate
5,000 volts in under
1/2 second.
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RTP Company's PermaStat® all-polymeric
compounds provide anti-static properties
(surface resistivity 1010-1012 ohm/sq)
forapplications requiring dust-free and static-
free environments. PermaStat® products
are non-sloughing, fully colorable (transparent
in some resins), available in a wide array of
polymers, and have excellent static decay
properties. PermaStat® static dissipative
properties are inherent in molded articles,
eliminate secondary coating operations and solve
problems where anti-static coatings are removed
by abrasion, cleaning agents, or are humidity-
dependent to function.

Advanced compounding techniques allow RTP
Company to offer PermaStat PLUS™ materials,
which boost electrical properties in applications
that require additional protection from static
build-up. PermaStat PLUS™ compounds have a
surface resistivity of 108—1010 ohm/sq, providing
opimal static dissipative properties in an all-polymeric
material. PermaStat PLUS™ compounds are available
in acrylic, ABS, PC/ABS, acetal, polycarbonate,
polyolefins (PP & PE), and other resin systems.

Features of Conductive Compounds

Conductive thermoplastics offer a number of
advantages compared with other materials, such
as metals, for ESD protection or EMI shielding
(Figure 3). Benefits of plasticinclude part con-
solidation and increased design freedom.
Finished parts are typically lighter in weight,
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Figure 3 - Conductivity values of thermo-
plastic compounds fall between those of
unmodified plastics and metals

quicker to fabricate, and less expensive to pro-
duce than comparable metal designs.

A common misconception is that conductive
plastics are always black in color; this is not
always the case. As color is important for
aesthetics or brand recognition, RTP
Company offers conductive thermoplastics in
a wide variety of colors. With a precolored
conductive thermoplastic, the color is
inherent in the material rather than added
in a secondary surfacing operation.

Opaque is also not the only option, as a number
of conductive thermoplastic compounds retain
transparency while exhibiting static control
properties. Clear or translucent grades are
achievable in ABS, acrylic, and polypropylene
resin systems.

Conductive compounds are engineered to meet
the demands of your specific application and may
offer additional value-added properties such as
color, flame retardance, wear resistance, or structural
reinforcement in a single material.

Testing for Conductivity

Three major characteristics used to evaluate the
electrostatic properties of ESD compounds are
resistivity, both volume and surface; electrical
resistance; and static decay rate. EMI shielding
materials are additionally evaluated by shielding
effectiveness testing.

PermaStat® is a registered Trademark of RTP Company / PermaStat Plus™ is a trademark of RTP Company






