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Microbial multiplication -
and its consequences in textiles
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Trevira Bioactive inhibits the
multiplication of bacteria on textiles
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Effective when needed most

without bioactive: unhindered
N multiplication

® attacks microbes at a very
early stage

® gsjlver ion release works
under the same conditions
needed for microbial
growth: moisture & warmth

point of attack

number of microbes

e ————

with bioactive: effective growth suppression,
time t rapid effect

® blocks odour development
®» reduces the build up of microbes in textiles
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Trevira Bioactive uses the anti -
microbial effect of silver (Ag)

» well known effects of silver since

Trevira . :
antique times

Bioactive

= very small amounts of silver ions
are available to protect the fiber

= silver ions are a broad — spectrum
antimicrobial (Gram-neg./pos.)

= |ow propensity of cells to develop
resistance to silver ions

silver additive = no migration of additive
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Trevira CS Bioactive in action

bacterium
bacterium

suffers or dies

bacterium couples P
on and take up Ag* o
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% Fibre

cell physiology damaged, enzymatic processes disturbed — bacteria suffer or die
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Trevira Bioactive Brand
- ensures textiles contain antimicrobial fibres

Trevira Bioactive 0 | ) ] NN R
> 50% X,{,{ sk
—[{L{L ﬁ:i w; c
hybrids such as :/a—*[L—‘D -:L—‘l% BIOACTIVE
CO! etC' oﬁt?t 0‘_?._'? inherently antimicrobial
Trevira CS L))
Bioactive = SO%XLP _pjﬂ:’i
r r | tested by Trevira
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inherently flame retardant and
antimicrobial
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Antimicrobial protection without
sacrificing fire safety

Flame retardant fabrics are often
specified in the healthcare sector

Trevira CS flame retardant textiles
meet the most stringent health &
safety demands

With Trevira CS Bioactive
antimicrobial protection is built into
the textile as an additional feature

= flame retardant plus antimicrobial protection
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Antimicrobial protection without
sacrificing established fabric properties

Textiles with inherent antimicrobial action retain the
same fabric properties as standard polyester:

« colour brilliance

e good wearability

« breathable, good heat and moisture regulation

 elasticity and good dimensional stability

« easy to clean and durable

« soft to handle and low pill

® antimicrobial function does not impact on other textile properties
» Allows construction of diverse fabric types

10
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Proved Antimicrobial activity

Trevira

THE

FIBRE

IMSL

TNDUSTRIAL MICROBIOLOGICAL SERVICES LTD

COMPANY

CERTINICATE OF ANALYSSS CERTIFICATE NO, 101198542 CERTIFICATE OF ANALYSIS CERTIFICATE HO. IMSL 200802100118
CUSTOMER CUSTOMER REF. CUSTOMER CUSTOMER REF.
Trawira GmiH Trewwa GrriH
Werk Bobingen
Max: - Sfrasse 11
02357 Bobingen
Germany
SAMPLE DETALS DATE RECEIVED 03-Jul-09 SAMPLE DETAILS
Trevea Fibe Sample of Folyester prepared wil & siiver based biocide B2 suppbed by Trevia GrioH
DATE ANALYSED G7-dul-09 DATE REPORTED 10-Kil-05

DATE ANALYSED 01-Mar-(3 DATE REPORTED H-Marls
RESULTS (A5 CFUG 1)

- RESULTS (AS CFU CM -2} ORGANISMS K prigasitonlae ATCC 4352
SAMPLE couzmlnmi LOG REDUCTION | % REDUCTION | [Er— e ——
24

Gentral Fabic Staph gureus | 1 2E406 | 1 IE+0E = - SAMPLE ORGANISM  |CONTACT TIME  |LOG REDUCTION | REDUCTION
[T Staph aurews | 4 TE406 | 1 0E02 44 - 5995 o | =
Contrl Fabinc Koneumorvae | 1.1E406 | 2 1E:09 E 4 C= Filament Boactve (5] ¥ prewmanee] | ZE+04 ] < 100 =400 > 0 B
Type 270 C5 Bloactive K prewnavae | 4 4E406 | 2 1E+03 50 99.93 [Poiyestar | cotion contr ¥ praumanae| 1 JE+04 | 6.3EHD3

05 Filamem Boacte (5 Staph sumews | 80E=03 | 1 TEHIO ar S906%

Polyester | cotion contro Staph urews | B OE+03 | 6 BEHDS

The above cata shows the diNerence i the population Tolowing comact weh the surface of the samples listen
for 24 hours at 35°C under a RH of = 95% refabive 10 the Control Sample.

Bactericidal achvity was detected in the Fibre Type 270 C3 Boachve agamstStaph aurews and

H prics e
preuTOnge The abave gata shaws the difference in the populason fekwing contact with the surface of the samples listed

for 24 hours at 35°C under a RH of = B85% with 1600 Rument Broth refatve to the initial population
The differences betwaen he size of b o

were stagstically signifcant

ovarad from fhe test materal comparnsd 1 e control

INDUSTRIAL MICROBIOLOGICAL SERVICELTD PETER D ASKEW

INDUSTRIAL MICROBIOLOGICAL SERVICE LTD PETER D ASEEW

PALELANE ) MANAGING DIRECTOR PALE LANE MANAGING DIRECTOR
HARTLEY WINTNEY HARTLEY WINTNEY

HANTS . ARTL »

E e ——— HANTS

—

Certificates are available on our website:
http://www.trevira.com/en/our-service/download-centre/our-certificates-and-expert-reports/certificates-trevira-bioactive.html

Hohenstein Institute and Industrial Mircrobiolocial Services confirm: significant
antimicrobial effect
(test strains: staphylococcus aureus and klepsiella pneumoniae)
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Effective against MRSA (= Methicillin
resistent staphylococcus aureus)

IMSL INDUSTRIAL MICROBIOLOGICAL SERVICES LTD

- MRSA is one of the most important

pathogene in hospitals, taking part
T In nosocomial infections

DIATE ANALYSED OT-Jul09 DATE REPORTED 10-Jul-09

RESLLTS (A8 CFU G -1}

| SAMPLE CONTACT TIME LOG REBUCTION | % REDUCTICN |

Conirol Falide MREA
Type 270 CS Bioactive MRSA

48 - 96.0%

The above data shows the efferance In the populaton fellowing contact with the suriace of Me samgles ksted
for 24 hours 3t 35°C under a RH af » 25% refative to the Control Sample.

Bartenicizal acovity was detectzd In ha Fibre Type 270 CF Gloaciiva againstlRIa

The differences between the size of the popalations recove

ware slatshicily s

e Trom the tes] material compared 1o the contral

INDUSTRIAL MICROSIOLOGICAL SERVICE LTD PETER D ASKEW
PALELANE MANAGING DIRECTOR
HARTLEY WINTNEY

HANTS

ien —— e

4

Certificates are available on our website:
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Field tests show effective in practice

e |Institute for Hygiene, Humboldt Clinic
Berlin: uniforms for nurses and cleaners

¢ |Institute for Hygiene, Humboldt Clinic
Berlin: hospital curtains

® Augsburg children’s clinic
e Endurance test by the Swiss army

e |adies’ professional volleyball team, Bayer
Leverkusen

e Spanish national basketball team

Die Schweizer Armee hat das 4-Lagen-System von ComforTrust
ausfiihrlich getestet und fiir gut befunden.

13
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600 samples over a period of 6 weeks time revealed a
germ count reduction of 83% on Trevira CS Bioactive

fabrics
Reduction of germs on Trevira CS Bioactive hospital curtains

Number of
Staph.aureus
Streptokokken

Klebsiella
250 /
2004 -

100}

total reduction:

83%

50+

100% Polyester 100 % Trevira CS Bioactive

“Trevira CS Bioactive textiles make a significant contribution to a multi-
barrier approach to combating nosocomial infections® or. k-b zastrow

14
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Test results on home care clothing

Number of pathogens * in %

Trevira Bioactive Standard :
Germ count on worn clothing

100 % 100 % after 16 hours:
@ 76 0/ . . .
°  Trevira Bioactive: — 86 %
BIDACTIVE
14 %
* nosocomial pathogens
(occured in a medical facilty)
after 16 h after 16 h Source: Humboldt-Clinic, Berlin

“Trevira Bioactive has the potential to play a significant role in reducing
germs in work clothing due to its anti-pathogen effect” or. ko zastrow
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Skin flora tests

Antimicrobial fibres come into

direct and prolonged contact with Uz;ra;.; c
the Skin. PERFORM BIDACTIVE
What effect does this have on
the skin?
World's first study of its kind. Intense contact at
point of measurement

Designed in cooperation with and
performed by Hohensteiner
Institute

independent washing
Six month trial (ISO 6330) — no

32 people wore T-shirts made of | transfer of effect in
: washing machine
separate halves, every night

16
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Skin flora tests

Report by the Hohenstein Institute
on compatibility with the skin of bioactive PES textile fibre

December 2007
ol
A
o
Results: <
= No harmful effects on skin flora UNTERSUCHUNG EINER POTENZIELLEN

BEEINTRACHTIGUNG DER HAUTFLORA DURCH
BIOAKTIVE PES-TEXTILFASERN

® no change in the total microbe count

e no fluctuation in the spectrum of microbes cmsamosin
e no change in the pH- value of the skin e
* no change in skin temperature
e No interference with trans-epidermal water L

loss

17
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e active agent bonded into fibre
® no health concerns

e reliable in effects

® no additional coating on fabric
® no migration into skin

e washfast

e permanently effective
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Silver coating
(Organic
Disinfectants)
active agent can move into skin
(migration)
active agent can cause allergies
and damage to health

can damage natural bacterial
flora of skin

bacteria can develop resistance
to active organic disinfectants

= Trevira Bioactive — permanent, anti - microbial and washfast

18
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Silver availability after washing

silver coating

Trevira Bioactive

(organic disinfectants)

Original fabric

After 1 wash cycle

After 5 wash cycles

After 10 wash cycles

After 50 wash cycles

After 10.000 cycles Martindale

After 10.000 cycles M. +1 wash cycle
After 10.000 cycles M. + 5 wash cycles

100%
28%
0%
0%
0%
/6%
10%
0%

100%
100%
100%
100%

99%
100%
98%*
98%*

* after 70.000 cycles Martindale
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Original fabric before and after abrasion test

After treatment with silver containing substance Trevira Bioactive

R Wt o ; '
erkvsa;g_\rohwel ! vy ,,/ \ BN £

Silver treatment worked off Full antimicrobial effect
means no antimicrobial effect

20
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Applications G 2

trevira’

BIODACTIVE

A\
1 k .I y 2 . i
“t\ by gt 5 ||
Work wear Healthcare Home Textiles
ng:::;elalrlse « Catering » Curtains * Duvets & Pillows
- Underwear * Military * Upholstery * Sheets
« Socks  Police » Bedding & Nightwear <« Mattresses
. - . Customs - Incontinence sheets  * Towels
Shoe Linings / Soles . Fire service - Bandages . Curtains
» work wear » Upholstery

= provides the potential to serve many markets
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Product examples
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Advantages of Trevira Bioactive

e permanent antimicrobial protection built into the polymer backbone:
permanent effect throughout the life cycle of the textile

e eliminate the need for additional antimicrobial coating or treatment
e stop the build up of microbes in the textile
e inhibit formation of bacterial odours in the textile and reduce discolouration

e versatile fibres and yarns, enabling the construction of a wide range of
fabrics with antimicrobial protection for diverse textile applications

* provide added functionality and value
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