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erties. Brachytherapy is a can-
| cer treatment in which radioac-
8 tive material is placed directly
into or near a tumor. The deliv-
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appropriate radiation dosages.
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he invisible forces of static can be
the enemy of delicate medical proce-
dures. Static charges created through
friction can, for example, hinder
radioactive seeds from reaching malignant
tumors in cancer treatment, or it can pre-
vent powdered pharmaceuticals from
reaching the lungs in inhalation therapies.
Most medical devices rely on topical coat-
ings or additives to dispel static charges,
but these coatings fail in low humidity lev-

Electrostatic Dissipation

Doctors are now experimenting with inhalation therapies for conditions other than respiratory ailments.
As a result, drug delivery devices need to hecome more sophisticated and effective. This exclusive report
examines a new family of acrylics that promises to improve the clinical effectiveness of drug delivery
cost-effectively. P By Peter D. Colburn

els and degrade or leach out over time.

Recently researchers have employed an
alloy process to create materials that have
inherent electrostatic dissipative (ESD)
properties. These new materials—trans-
parent multipolymer acrylics—have been
shown to consistently and efficiently dis-
pel static charges. In addition, unlike
materials that use coatings to dispel static,
they retain their ESD properties at vary-
ing humidity levels and after repeated

Static charges can make inhalation therapy treatment less effective. Researchers have employed an afloy process to create
materials with inherent electrostatic dissipative properties that dispel static charges.
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A composition analysis of Vu-Stat staic dissipative acrylic multipolymer compound used for brachytherapy is per-
formed to ensure that it will improve the efficiency of the procedure.

) Studies show that particle delivery can
increase by as much as 70 to 144 percent
with the use of an anti-static device.

washings. This combination of powerful
anti-static protection, optical clarity, and
durability makes these acrylics an ideal
foundation for medical devices.

Primary opportunities for use of these
materials include brachytherapy (a type of
radiation treatment) and inhalation therapy.
Their enhanced ESD performance could
add value to these and other medical appli-
cations to enhance health benefits, make
treatment more cost-effective, and lengthen
the shelf life of medical devices.

Source of Stahility

It is well known that polymerization
processes can be used to engineer materials
with highly consistent and stable properties.
Developers of new acrylic compounds have
followed the premise that materials will
dispel static more effectively if their anti-
static component is a stable polymer com-
patible with base components and capable
of transferring a charge through the materi-
al or along its surface—in other words, if
the ESD properties are part and parcel of
the material as a whole. To test this theory,
they have combined an acrylic-based ter-
polymer with an ESD polymer and evaluat-
ed its performance at five different humidi-
ty levels. (Specifically, a terpolymer of

ethyl acrylate, methylmethacrylate, and
styrene was blended with a polymeric ESD
component.)

The results were impressive: in all five
tests, the material demonstrated improved
anti-static performance with increasing
levels of the ESD component. In particu-
lar, developers examined the material’s
surface resistivity, or resistance to the flow
of electrical current over its surface, as
well as the volume resistivity, or resistance
to the flow of current through the three-
dimensional volume of a sample. They
also considered the static decay properties,
or the ability of the ESD material to
release an applied static charge. This bat-
tery of tests showed that high ESD per-
formance can be consistently created by
adding a minimum of 15 percent polymer-
ic ESD component.

Atmospheric Conditions

Most medical materials on the market use
additives, such as quaternary amines, to
dispel static charges. These coatings rely
on the presence of moisture to transfer
electrostatic charges along the surface of
materials, drawing moisture to the surface
of the part. This means they perform well
at high levels of humidity but their ESD

performance becomes less and less eftec-
tive as relative humidity levels drop. In
fact, they lose most of their effectiveness
as humidity drops below 60 percent and
can be ineffective in humidity levels as
high as 85 percent.

It is possible to improve ESD perform-
ance in medical devices by increasing the
content of quaternary amine coatings. Yet
experience shows that coating content at
levels higher than 3 percent can create
problems during manufacture. Significant
amounts of the liquid additive coze out of
the material during the molding process,
leaving residue on the mold and on the sur-
face of molded articles.

In order to be considered inherently
anti-static, materials should not require
additives or coatings. This new family of
ESD acrylics does not rely on the presence
of moisture or moisture absorption to
work, making it reliable in a variety of
atmospheric conditions. Notably, it per-
forms well at lower humidity levels when
static charges are most likely to be gener-
ated. Even at zero percent relative humidi-
ty, the material still demonstrates good
ESD performance.

Durability and Transparency

With medical devices that rely on coatings
to dissipate static, the scratches and wear
and tear that come with repeated use can
cause the devices to become less static
resistant. Likewise, additives such as qua-
ternary amines can leach out through the
surface over time or during washing, reduc-
ing the efficacy of the device. One of the
comparative benefits of an inherently ESD
product is that its performance does not
degrade over time. It provides lasting pro-
tection from static even after repeated ster-
ilization and use.

In addition, the material maintains a high
level of transparency: 85.1 percent as meas-
ured by a Byk-Gardner spectrophotometer
on a 3.2 mm thick plaque. This means that
clinicians can see that the device is properly
cleaned and can easily read any dosage-
counting display within the treatment
vehicle.

Example #1: Brachytherapy
Transparency, durability, and permanent
ESD characteristics make this new high-
performing ESD material a good founda-
tion for a variety of medical devices. The
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material was developed to improve the
efficiency of procedures that rely on pre-
cise localized treatment, specifically
brachytherapy and inhalation therapy. Its
use has the potential to enhance the clini-
cal effectiveness and potential health ben-
efits of these and other treatments while at
the same time lowering costs by reducing
pharmaceutical waste.

Brachytherapy is an advanced cancer
treatment in which radioactive material, typ-
ically a “seed,” is placed directly into or
near a tumor. (A “seed” is radioactive mate-
rial encased in a metal tube smaller than a
rice grain.) This method enables oncologists
to deliver a high dosage of radiation to the
malignant tumor while reducing exposure to
the patient’s surrounding healthy tissues.
Increased radiation dosages have been
shown in many situations to provide good
health outcomes by improving local tumor
control.

The term “brachy” is Greek for “short
distance,” indicating that the treatment is
precise and localized. This method of
treatment can be used to combat cancer of
the prostate, cervix, lung, esophagus, and
breast, among others, and is often admin-
istered on an outpatient basis with a
patient under local anesthesia.

Typically, the radioactive seeds are
delivered to the tumor by pushing them
through a tube using a wire device.
Experience shows that this process gener-
ates static charges, causing seeds 10
become stuck inside the tube. In some
cases, seeds may be inadvertently
removed when the tube is withdrawn from
the patient.

For brachytherapy, in particular, the

delivery device is crucial. A device
designed from materials that provide reli-
able ESD protection under any atmospher-
ic condition can help guarantee delivery of
appropriate radiation dosages, maximizing
health outcomes and reducing waste of the
radioactive source.

Example #2: Inhalation Therapy
Inhalation therapies are another common
type of clinical treatment in which static
charges can make treatment less effective.
For patients with chronic respiratory con-
ditions, such as asthma or respiratory ail-
ments associated with cystic fibrosis,
inhalation devices deliver drug therapies
directly to the bronchioles or lungs, where
it can have maximum effect.

The main advantage of inhalation thera-
pies is that they enable clinicians to deliv-
er drugs directly to the lung area, without
exposing the rest of the body to potential-
ly harmful effects. For example, swallow-
ing steroid pills or undergoing steroid
injections—methods of controlling asthma
or treating an asthma attack—can have
unhealthful side effects such as bone loss,
sleeping disorders, confusion, or even psy-
chosis. This is because the drug must trav-
el through the blood stream and be carried
throughout the body to work. To avoid
unwanted effects from steroids and other
types of drugs, doctors generally recom-
mend inhalation therapy. Inhalation
devices can deliver a steroid directly into
the lungs to reduce inflammation in the
airways and improve breathing.

Inhalation therapies rely on plastic
devices to deliver powdered pharmaceuti-
cals. Some devices, such as metered dose

The Properties and Benefits of inherently ESD Materials

Properties
» Transparency: 85 percent at 3.2 mm

» Durability: Maintains ESD praperties after
repeated washings

* Reliability: Works at any humidity level or atmospheric
gondition

* Efficacy: Provides permanent ESD protection

Benefits
* improves efficlency in drug delivery

* Maximizes potential health benefits
* Makes clinical treatments more cost-efficient
* Increases shelf life of medical devices

inhalers, propel the drugs forward using a
spacer or tube that modulates the delivery
of medication. Static charges cause the
powder to stick to the walls of the device,
reducing the intended dosage to the
patient’s lungs. Several studies have shown
that dissipating the static charge can signifi-
cantly increase the flow of pharmaceutical
particles through the plastic inhalers and
spacer units. In fact, these studies show that
particle delivery can increase by as much
as 70 to 144 percent with the use of an
anti-static device.

With a static-free mouthpiece and
spacer, much more of the drug is deliv-
ered to the patient the first time. This can
make inhalation therapies more benefi-
cial as well as more cost-etfective.

The demand for high-performing ESD
medical devices may grow as inhalation
therapies become more common. Doctors
are now experimenting with inhalation
therapies for conditions other than respira-
tory ailments. For example, protein-based
medicines such as insulin cannot be given
orally because they are digested before
they can be effective. Typically, such medi-
cines have been injected, but doctors are
now experimenting with delivering such
drugs directly to the lungs through inhala-
tion therapy. This could improve their
effectiveness and avoid the need for repeat-
ed injections.

These examples make clear that the reli-
ability and performance of drug delivery
devices will only become more important
as medical treatments become more sophis-
ticated. As health care costs continue to
rise, the efficiency of medical devices will
become more crucial as well. The medical
design industry can look to this new family
of ESD materials for ESD protection and
good return on jnvestment.

ONLINE

For additional information on the technologies
discussed in this article, see Medical Design

Technology online at www.mdtmag.com or
CYRO Industries at www.cyro.com.
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