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What is the
International Antimicrobial Council?

A not-for-profit organization dedicated to promoting the
prudent and responsible use of antimicrobial agents and
to the development and global harmonization of test
methods and procedures that measure antimicrobial
activity.

.



Where is the
International Antimicrobial Council?

Regulatory Office
1629 K Street, Suite 300
Washington, DC 20006

Technology Center
/400 Bay Rd. Pioneer Hall 129
University Center, Mi 48710

.



Who are Members of the
International Antimicrobial Council?

* Leading Brands and Retailers

« Antimicrobial Supply Companies

*Third Party Testing Laboratories




What is the
International Antimicrobial Council?

» Regulatory Claims and EPA Guidance
» Global Test Method Harmonization and Development

» Test Laboratory Training and Certification

.



Where are the
International Antimicrobial Council
Certified Laboratories?

¥
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Who is
Noble Biomaterials, Inc?

Advanced materials innovator
Textile heritage
Benefit-based technology solutions
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VISION

develop

CONSUMER BENEFIT
PLATFORMS

designed to

REMOVE BARRIERS

that prevent people from
achieving their potential
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Presentation Agenda

Challenges of Antimicrobial Testing:
Perspectives from the Field

« Complexities of Antimicrobial Agents
« Complexities of Textile Processing
« Complexities of Antimicrobial Textile Testing

Examples of how controlling variables in processing and testing
can ensure products consistently meet customer expectations

—



Odor controlling features are
demanded by consumers

What is the science behind the stink?

D



Understanding the
“Human Microbiome’’

Understanding the
““Clothing Microbiome”’
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The Human Microbiome

Frequency of the best studied skin microbes[4]
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Organism observations
Staphylococcus Common, occasionally
epidermidis pathogenic

Staphylococcus aureus

Infrequent, usually
pathogenic

Staphylococcus warneri

Infrequent, occasionally
pathogenic

Streptococcus pyogenes

Infrequent, usually
pathogenic

Streptococcus mitis

Frequent, occasionally
pathogenic

Propionibacterium acnes

Frequent, occasionally
pathogenic

Corynebacterium spp.

Frequent, occasionally
pathogenic

Acinetobacter johnsonii

Frequent, occasionally
pathogenic

Pseudomonas aeruginosa

Infrequent, occasionally

pathogenic



https://en.wikipedia.org/wiki/Staphylococcus_epidermidis
https://en.wikipedia.org/wiki/Staphylococcus_aureus
https://en.wikipedia.org/wiki/Staphylococcus_warneri
https://en.wikipedia.org/wiki/Streptococcus_pyogenes
https://en.wikipedia.org/wiki/Streptococcus_mitis
https://en.wikipedia.org/wiki/Propionibacterium_acnes
https://en.wikipedia.org/wiki/Corynebacterium
https://en.wikipedia.org/wiki/Acinetobacter_johnsonii
https://en.wikipedia.org/wiki/Pseudomonas_aeruginosa

Microorganisms associated with the skin will transfer
from the skin to the fabric creating a unique
““Clothing Microbiome”’

- Bacterial growth
generates foul
odors

» Textiles provide
the perfect
conditions for

bacterial growth




Development of the Clothing Microbiome

Bacterial Growth versus Bacterial Odor
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Development of the Clothing Microbiome

Bacterial Growth versus Bacterial Odor
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How can antimicrobial treatments In
textiles help?

.



Controlling the Clothing Microbiome

Bacterial Growth versus Bacterial Odor
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Complexities of Antimicrobial Agents

What are the types of Antimicrobial Agents
Currently Available?

.



Complexities of Antimicrobial Agents

There are many
choices for odor o 4

control. XS'H_' - ‘O’MCI“Oban A@QVE

particle based

nano-particle based

chemical based

polymer based & Slll/adur..




Complexities of Antimicrobial Agents
: Silver particle

Silver polymer a0
Quat-Silane .
Zinc Pyrithione =
Biguanides i
Chitosan ‘3 /
Copper
Triclosan

n-Halamines (Chlorine) Q



Challenge from the Field:

Many antimicrobial technologies
available and all with unique modes
of action, fabric compatibility and
performance attributes!

—
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Complexities of Textile Processing

What is involved in the manufacturing of Textiles?

.
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Fiber Yarn Fabric Dyeing / Garment Retail
Mfg. Mfg. Finishing Mfg.



http://www.cotton.org/foundation/2004-05/projects/images/cotton5.jpg
http://www.jnkangtai.com/images2/DSC00502.jpg
http://images.google.fr/imgres?imgurl=http://img.search.com/5/5a/300px-Knit-schematic.png&imgrefurl=http://www.search.com/reference/Knitting&h=223&w=300&sz=49&hl=fr&start=13&tbnid=Qf8xIVhWGzIwuM:&tbnh=86&tbnw=116&prev=/images?q=knit+fabric&svnum=10&hl=fr&lr=
http://images.google.fr/imgres?imgurl=http://www.imagethisdesign.com/desktops/digitalbliss/websize/weave.jpg&imgrefurl=http://www.imagethisdesign.com/desktops/digitalbliss/weave.html&h=242&w=343&sz=22&hl=fr&start=8&tbnid=XWsLFedv7IZelM:&tbnh=85&tbnw=120&prev=/images?q=weave&svnum=10&hl=fr&lr=
http://images.google.fr/imgres?imgurl=http://www.pacificislands.cc/pm102004/images/102004_Saipan Garment.jpg&imgrefurl=http://www.pacificislands.cc/pm102004/pmdefault.php?urlarticleid=0002&h=222&w=300&sz=33&hl=fr&start=9&tbnid=Y1MQtXjBvgW2IM:&tbnh=86&tbnw=116&prev=/images?q=garment&svnum=10&hl=fr&lr=
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Processes



E)C?NOBLE

Biomaterials

Process Variables

Time
Temperature

Chemistry

.
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Potential Chemistry
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Challenge from the Field:
The manufacturing of textiles includes

multiple processing steps with a
variety of different chemistries!

&©
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Complexities of Antimicrobial Testing

There are so many different antimicrobial test
methods, which one do | choose?

S



New and Developing Test Methods for
Antimicrobial Treated Textile Articles
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AATCC Test Standards

AATCC Test Method 100: Antibacterial Finishes on Fabrics, Evaluation
of.

AATCC Test Method 147: Antibacterial Activity Assessment of
Textiles materials: Parallel Streak Method




ASTM Test Guides and Standards

ASTM E 2149 Test Method for Determining the Antimicrobial Activity of
Antimicrobial Agents Under Dynamic Contact Conditions

ASTM E 2180 Test Method for Determining the Activity of Incorporated
Antimicrobial Agents in Polymeric or Hydrophobic Materials

ASTM E2922-15 Standard Guide for The Use of Standard Test Methods
and Practices for Evaluating Antibacterial Activity on Textiles

48]y

/~u|l’

INTERNATIONAL




Common International Standards

JIS L 1902 - Testing for Antibacterial Activity and Efficacy on Textile
Products

JIS Z 2801 - Antimicrobial Products: Test for Antimicrobial Activity and
Efficacy

ISO 20743 Textiles - Determination of Antibacterial Activity of
Antibacterial Finished Products

ISO 22196 Plastics - Measurement of Antibacterial Activity on Plastics
Surfaces

IS




Common International Standards

IBRG TEX13/005/1.0 - Quantitative Method for Evaluation
Bactericidal Activity of Textiles and Porous Materials and Articles

£ IBRG

Textiles Group

OECD - Guidance Document for Quantitative Method for Evaluating
Antibacterial Activity of Porous and Non-porous Antibacterial Treated
Articles (ENV/JM/MOMO(2014)18)

&) OECD

BETTER POLICIES FOR BETTER LIVES




AATCC 147 “ZOI" ‘““Zone of Inhibition’’

“Dynamic Shaking’’

‘““‘Static Contact’’

~ ASTME2149-13 B ‘\ ISO 20743, JIS L1902,
Dynamic Shake Flask { - AATCC100, IBRG TEX
. .



AATCC TM 147

Antibacterial Activity Assessment of Textile
Materials: Parallel Streak Method

Kirby-Bauer Antibiotic Modified Kirby-Bauer AATCC TM 147
~ Testing Fabric Testing Testing
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Antibacterial Activity Assessment of Textile
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ASTM E2149-13
Standard Test Method for Determining the Antimicrobial
Activity of Immobilized Antimicrobial Agents Under Dynamic

Py Contact Conditions /
&
=




AATCC TM 100, JIS L1902, ISO 20743

Static Contact Test




Challenge from the Field:

Many test methods available and
many different ways to run them!

—
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Presentation Agenda

Challenges of Antimicrobial Testing:
Perspectives from the Field

« Complexities of Antimicrobial Agents
« Complexities of Textile Processing
« Complexities of Antimicrobial Textile Testing

Examples of how controlling variables in processing and testing
can ensure products consistently meet customer expectations

—



AATCC TM 100, JIS L1902, ISO 20743

Static Contact Test




VARIABLES

Sterilization
of Test
Samples

Size of Test
Sample

Specified
Organism Type
and
Concentration

Amount of
Nutrient in
Bacterial
Inoculum

Inoculum
volume

Place
Sample in
Jar

Bacteria

Recover
Remaining
Bacteria

Count
Plates



AATCC100

NS
A@c

a

1ISO 20743/JIS

L1902 @

IBRG TEX13/OECD
TFB

&) IBRG

Textiles Group

ASTM E2149-13

NTERNATIONAL

(ASTM E35.15
Wk #45351)

4ty

-ull’

INTERNATIONAL

Sterilization
of Test
Samples

Optional

Optional

Not
recommended

None

None

Size of Test
Sample

Variable
depending on
sample
absorption

0.4 gram

0.4 gram

1.0 gram

0.4 gram

Specified
Organism

Staph. aureus
K. pneumoniae

Staph. aureus
K. pneumoniae

Staph. aureus
Escherichia coli

Escherichia coli

Escherichia coli

Amount of
Nutrient in
Bacterial
Inoculum

Inoculum
volume

0% or 100% 1 ml
5% NB
(1:20) 0.2 ml
0.2% NB
(1:500) 0.2 ml
0% 50 ml
0.2% NB
(1:500) 0.2 ml

Contact
Time

18-24
hours

18-24
hours

24 hour

1-24
hours

24 hour




Amount of
Sterilization Nutrient in

Size of Test Specified . Inoculum
of Test : Bacterial
Sample Organism volume
Samples Inoculum
ARICETOE Variable
WO | O e Smhavms g gm0
S absorption
1ISO 20743/JIS S o 1894
1. 1902 . apn. aureus 0 -
@ Sigienz! Ot g K. pneumoniae (1:20) lul hours
IBRG TEX13/OECD Staph. aureus )
TEB Not L : 0.2% NB
g recommended 0.4 gram Escherichia col (1:500) 0.2 ml 24 hour
IBRG :
ASTM E2149-13 - ] _
Ay None 1.0 gram SenEeE) GO 0% 50 ml Qoﬁfs
| L
(ASTM E35.15
wk #45351 chi ' 0
) None 0.4 gram SSeneeie) Col O(.12.goolgl;3 0.2 ml 24 hour

4y

-ull"

INTERNATIONAL
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Challenge from the Field:

Sterilization of Test Samples
“Autoclaving”

How does this affect the fabric and the
microbiological results?

D
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Transition Temperatures
Polyester
For purely crystalline
T materials, no T, occurs.
(6) 4 > 8 T,orT, t
(4)

Tg is related to Molecular mass
(3) up to a limiting value.

a Beta transitions are often T T — ;ncseﬂ:;(;fgsfg;]n :lip ognlez,curs
—~ related to the toughness. e rystal-cry p, L, -
‘ ..
= Rubbery Plateau (2)
4
. O - P

Rubbery plateau is rejated .~

to M_between crosslinks or T, In scme

entanglements amorphous Tm - melting (1)

olvmers

Temperature /K

(6) (5) (4) (3) (2) (1)
local bend side gradual large chain

motions and groups main scale slippage
stretch chain chain
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Typical Autoclave Process

Temperature
o

1217°C we

100°C =

Air Removal : Heating Sterlilisation

- 1 1 - - - p= . ’
' "l'-".l 1 10y | | 1

Drying

Pressure

= 1.0 bar

Time

\J

Vacuum
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Before
autoclave

After
autoclave
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Scanning Electron Microscope (SEM) Analysis

Before Polyester After
autoclave Nanofibers autoclave

EFFECTS OF DIFFERENT STERILIZATION METHODS
ON POLYESTER SURFACES

TEKSTIL ve KONFEKSIYON 23(4), 2013
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Challenge from the Field:

The autoclaving of textiles
significantly alters the physical and
chemical composition of the textile

How does this affect the fabric and the
microbiological results?

—
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Antimicrobial Activity
before and after Autoclave

-$- —
Kp SA KP SA Organism

24 24 12 12 24 4 ' Time Point

o D ° -] D -] .

g '—%. :_% é g g Condition

o v v [ (") v

5 § 3 g | 5§58 5 § 5

2 22 < Zz I 2 22

AATCC 100 | ASTM2149 | ISO 20743/ JIS 1902 | Test Method

Cotton rich fabric Nylon rich fabric

Autoclaving textile fabrics prior to testing can completely destro




Summary

The need and desire for the addition of
antimicrobial agents to textiles for the prevent
of odor formation is clearly recognized by the
industry

Processing of textiles is very complex with many
moving parts. Great care must be taken to
understand these potential interactions that
might affect the antimicrobial treatment, the
application process and the testing of the final
product.




Summary

Autoclaving (steam sterilization) subjects the
substrate to high pressure, temperature and
moisture

Polyester is very susceptible to these high
temperatures as are many of the chemistries
applied to them.

Resulting antimicrobial test results may not
reflect to true antimicrobial performance of the
treated fabric due to the autoclave step.




JAC Testing Recommendations

« To test for the antimicrobial activity of any fabric

treated with a properly registered antimicrobial

agent, samples SHOULD NOT be steam sterilized
prior to testing.

S
—



JAC Testing Recommendations

* Only use IAC Trained and Certified Test laboratories

For a list of IAC Certified laboratories in your area, please contact the IAC
(www.amcouncil.org)

« Only accept test reports that contain a properly
validated IAC Verification number

20154372




TEST METHODIS:
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Allows traceability of all
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Where are the
International Antimicrobial Council
Certified Laboratories?

¥




Thank you for your attention

Lou Protonentis
Noble Biomaterials, Inc. E)? !B\i!DEﬂ)atBe!i_alEs

[protonentis@x-static.com

Robert (Bob) A. Monticello, Ph.D.
International Antimicrobial Councill
ramphd@amcouncil.org
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