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Evonik Cyro answers the
antimicrobial question
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Patients entering hospitals for medical 
treatments and procedures are now 

facing the potential pros pect of develop-
ing a secondary infection during their 
stay. Previously, these secondary in fec -
tions (that can extend a patient’s time 
spent in the hospital and therefore add 
costs), would be paid for by the pa tient’s 
insurance carrier. However, insurance 
companies no longer pay for the expenses 
related to secondary infections, mean-
ing the hospitals must absorb this added 
patient cost leading directly to a reduc-
tion in their bottom line. Therefore, the 
desire to re duce secondary infections is 
two-fold — maintaining the health of 
the patient as well as maintaining the 
health of the hospital’s fi nancial state-
ment. One method now being used in 
the fi ght against secondary infections is 
the use of medical de vices produced from 
materials with antimicrobial capabilities.

By defi nition, an antimicrobial agent 
is capable of destroying or inhibiting 
the growth of microorganisms. Anti-
microbial products are used for second-
ary infection management or to in hibit 
bacterial growth. The FDA’s draft guid-
ance for 510(k) submission with anti-

microbial additives can be found at 
http://www.fda.gov/MedicalDevices/
D e v i c e R e g u l a t i o n a n d G u i d a n c e /
GuidanceDocuments/ucm071380.htm. It 
was issued on July 19, 2007 and last updat-
ed on September 14, 2010. According 
to the FDA, medical devices that reduce 
or prevent device-related infections or 
reduce or in hibit microbial colonization 
on a medi cal device may be appropriate 
reasons to use an antimicrobial agent in a 
medical de vice. However, the FDA states 
that: “Your rationale should compare 
the potential impact of the antimicro-
bial agent on the emergence of resistant 
microbial strains to the anticipated ben-
efi t of the antimicrobial agent on the 
device.”

To evaluate the effectiveness of the 
potential antimicrobial systems being 
analyzed, the JIS Z 2801 Test Method was 
used to test the “kill rate” or effi cacy capa-
bility of the system against the targeted 
organisms. A general review of the JIS Z 
2801 test method is as follows:
1. Each test sample is inoculated with a 

suspension of the test organism. The 
in oculum is held in contact with the 
test sample using a sterile polyethyl-
ene fi lm. All test samples are inocu-
lated in triplicate, with an additional 
three replicates of the control.

2. The bacterial population on three con-
trol replicates is evaluated immedi-
ately following inoculation. This is 
assumed to be the initial population 
on all test samples (i.e., the popula-
tion at zero hours).

3. The remaining samples are incubat-
ed for the test period (typically 24 
hours) at 95°F/35°C, at which time 
the bacterial population is evalu-
ated. 

4. A comparison of the bacterial popu-
lation at the beginning and end of 
the test period is made and present-
ed in tabular form.

5. The test result (the value of antimi-
crobial activity), is the logarithmic 
number of the reduction rate, i.e., 

the ratio between the number of 
viable cells of bacteria on the control 
and on the treated sample after incu-
bation for 24 hours.

The JIS Z 2801 standard requires val-
ues of antimicrobial activity no less than 
2.0 for antimicrobial effi cacy of the prod-
uct. Values over 2.0 may be applicable 
subject to agreement between the thermo-
plastic manufacturer and its customers.

In an effort to address the expand-
ing market for antimicrobial medical 
device applications, the leading suppliers 
of thermoplastic materials initiated a wide 
array of developmental research projects 
targeting this area. As a leading suppli-
er of specially formulated acrylic-based 
products to the medical market for more 
than 35 years, Evonik Cyro has been a 
market leader and trend setter with its 
proprietary line of acrylic-based mul-
tipolymer compounds, impact-resistant 
thermoplastic molding compounds based 
on meth acrylate.

Evonik Cyro’s fi rst task in the area of 
antimicrobial product development was 
to survey a number of targeted medical 
device manufacturers and identify some 
of the key microorganisms that lead to 
secondary infections in hospital environ-
ments. Following extensive discussions 
with these medical device manufacturers, 
the following four microorganisms and 
their areas of concern were identifi ed:
Staphylococcus aureus — common cause 

of staph infections
Pseudomonas aeruginosa — naturally resis-

tant to penicillin
Staphylococcus epidermidis — infection risk 

for compromised immune systems 
Klebsiella pneumoniae — respiratory 

patient risk 
With the medical device manufactur ers 

recognizing the JIS Z 2801 test method for 
antimicrobial evaluation and the four tar-
geting microorganisms identifi ed, Evon ik 
Cyro clarifi ed the test duration required 
for medical devices. While the standard 
time duration of 24 hours is incorporated 
into the JIS Z 2801 test method, the add-
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itional time duration of 96 hours was 
identifi ed as a product need representing 
the longest duration a medical device in 
an I.V. dispenser will be used. 

Understanding the needs of medi-
cal device manufacturers in the area of 
an timicrobial capabilities, test method 
and duration, the next critical step for 
Evonik Cyro was to conduct a detailed 
review of antimicrobial technologies 
available for thermoplastic materials. 
Following a lengthy analysis of antimi-
crobial systems and their effectiveness, 
and considering other issues such as 
environmental concerns, Evonik Cyro 
selected a proprietary silver-based sys-
tem which could be in corporated into 
its acrylic-based multipolymer com-
pounds. Incorporated into the resin, the 
silver ions are slowly re leased in the 
presence of moisture and demonstrated 
effi cacy against the targeted microorgan-
isms after both 24 hours and 96 hours as 
required by the medical de vice manufac-
turers. Many additives, in clud ing silver, 
have a perceived negative im pact in one 
or more material performance charac-
teristics. When incorporating silver into 
acrylic-based products, a re duc tion in light 
transmission and an increase in haze are 

REPRINTED FROM THE IAPD MAGAZINE • december 2011/january 2012

observed versus the excellent visual char-
acteristics typically seen with these prod-
ucts. However, the contact clarity and 
appearance offsets those concerns as the 
medical device manufacturers are able 
to obtain a visual image of the fl uids 
passing through their components.

“One method being used in 
the fi ght against secondary 
infections is medical devices 
produced from materials with 
antimicrobial capabilities.”

In addition to the product needs iden-
tifi ed by the medical device manufactur-
ers, it is critical that Evonik Cyro meets 
the requirements for products specifi -
cally designed for FDA regulated Class 1 
or Class 11 medical devices covered by 
510(k) submission. Understanding the 
med ical device market from years of ser-
vice and supply, Evonik Cyro also identi-
fi ed the need to supply a polymer that 
passed the Class Vl United States Phar-
macopoeia tests for determining the suit-
ability of a plastic material intended for 
use in fabricating containers or accessor-
ies thereto, for parenteral preparations. 

At the conclusion of the market 

in vestigation and product development, 
Evonik Cyro introduced its fi rst patent-
pending acrylic-based multipolymer com-
pound for antimicrobial medical device 
applications at the February 2011 MD & 
M Show held in Anaheim, CA, USA. The 
acrylic-based multipolymer compound 
displays the characteristics of toughness, 
transparency, bondablility to PVC tub-
ing, resistance to gamma, e-beam and 
ETO sterilization, easy processing and 
chemical resistance. Of greater impor-
tance, the acrylic-based multipolymer 
compound provides antimicrobial capa-
bilities against the four identifi ed micro-
organisms as tested against the JIS Z 2801 
protocol for the 24 hour and 96 hour 
time periods. Offered in a green tint to 
differentiate the product from its stan-
dard line of products, the acrylic-based 
multipolymer compound is commercial-
ly available with technical and sales sup-
port provided as requested by the medical 
device manufacturers.                          ■
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