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Thuringian Institute Of Textile And Plastics Research i e

TITK) =
Institute for polymer materials research

* Foundation 1991

* About 140 employees in four research departements and administration

* Research partner for companies in the field of materials research

* TITK is specialized in modifying polymers in order to create materials with entirely new, functional properties

— polymers of the new generation
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Commercial available fiber types

Q E Cell Solution™

Smartpolymer Ltd.

smartﬁbem? O
intelligent world of fibers
~ Cell® pure

. ™ smartcel™ - brand of smartfiber AG
Cell Solution™ HYGENIC SeaCell® - brand of smartfiber AG

Cell Solution™
FILAMENTS

Cell Solution™

BIOACTIVE smartcel™ sensitive

Cell Solution™ CERAMIC

Cell Solution™ ENERGY

Cell® active

Cell Solution™ - brand of smart polymer Ltd.


http://www.smartfiber.de/index.php?option=com_content&view=article&id=15&Itemid=93
http://www.smartfiber.de/index.php?option=com_content&view=article&id=18&Itemid=96
http://www.smartfiber.de/index.php?option=com_content&view=article&id=16&Itemid=97
http://www.smartfiber.de/index.php?option=com_content&view=article&id=17&Itemid=98
http://www.smartfiber.de/index.php?option=com_content&view=article&id=19&Itemid=42
http://www.smartfiber.de/index.php?option=com_content&view=article&id=10&Itemid=94
http://www.smartfiber.de/index.php?option=com_content&view=article&id=13&Itemid=72
http://www.smartfiber.de/index.php?option=com_content&view=article&id=40&Itemid=73
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Celluloseregeneratfasern

Zwei industriell relevante Prozesse
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ALCERU® — modifizerter Lyocellprozess
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Alternative types of cellulosics sources — new circular economics

Cell Solution™ Cell Solution™ Cell Solution™
protection skin care clima

Paraffine

Paraffine Paraffine

Silica

:
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TITKY
Lyocell am Standort

Fasermenge pro Tag

Technikum kl. Pilotmalstab PilotmaRstab

DAS MATERIALFORSCHUNGSINSTITUT FUR POLYMERWERKSTOFFE




4

Cell Solution® BIOACTIVE

Cell Solutfifon®
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High bioactive efficiency— antibacterial and antiviral b

Wirksamkeit
Zwitterions
Super hydrophobic 100
(Nano-)structuring
PEG, hydrogels
QAC, AMP
Chitosan PhMEta[s' 5
Polymer brushes Otoache
Enzymes metal oxides
Bacteriophages and polymers
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* Lyocellfaser
« Ag/Cu

* Hochwirksam gegen Bakterien /
Bakterien und Vieren
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Cell Solution® BIOACTIVE

Ecological high-tech fiber, three-step process

1. Incorporation of binding polymer into cellulose matrix

Acidic and basic ionic exchange resins
Super absorbing polymers (polyacrylates)
Polyethylenimines

Vinyl amine polymers

Dendritic polymers

Cellulose derivatives

2.  Metal salt application by immersion bath procedure
Ag+, CU+/2+, 7n2+

3.  Fixation of metal ion inside fiber (Long lasting effect)
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Three-step process to impart metal ions for significantly high TITK/

antimicrobial and antiviral function to the cellulose.

Modified
Lyocell fiber AgNO, Nacl

Cuso,

Metal salt Ty Metal salt
Fixation
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Fixation of silver ions with NaCl TITK/

(200) . 5879
—AgCl

(220)

Intensity [a.u.]

IS R R R
R REL ]

(311)(222)

10

Wide-angle X-ray scattering (WAXS) Bruker AXS GmbH
Dr. Thomas Schulze | TITK

+- Position uncritical
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Cell Solution® BIOACTIVE

Cell Solution®

-

Modified Lyocell fiber  Application of CuSO4 Fixation with Na2CO3

Combination of fixation

with valence change

Fixation with Glucose/NaOH

Impregnation of textiles with Cu,O particles: T. Bechtold: J. Mat. Chem. B, 2015, 3, 5886-5892
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Fixation / Reduction of copper(ll) with glucose/NaOH
2Cu** + R-CHO + 40H = Cu,0 + R-COOH + 2H,0

---- isotropic specimen
—— detailed scan
—— position marker (Cu,0)

Intensity [a.u.]

5 10 15 20 25 30 35 40 45 50 55 60 65 70o 75 80
20

Wide-angle X-ray scattering (WAXS) Bruker AXS GmbH
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Cell Solution® BIOACTIVE
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CuSO, application on/in to the fiber - TITK/

fixation with Na,CO,
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. A
2Cu?* + R-CHO + 40H" = Cu,O + R-COOH + 2H,0 TITK/

2Cu* + 20, (aq) = 2Cu?* + 20,

20, + 2H* = H,0,+ 0O,

Cu* + H,0, = Cu?*+ OH + OH" (Fenton reaction)

OH’ radicals degrade viral proteins

S.L. Warnes, Z.R. Little u. C.W. Keevil: Human Coronavirus 229E Remains
Infectious on Common Touch Surface Materials. mBIO 6(6):€01697-15

(2015).
ttps://[www.news-medical.net/health/What-are-Spike-Proteins.aspx
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Functionalities throughout the complete textile chain

Fiber " ~ Yarn Fabric Garment

Retailer Consumer
Manufacturen/ Manufacturer Manufacturer /Manufacturer / /

Cu, Ag, Zn
Identification AAS, ICP-OES Verification of
of t-he therequired
reqlfu.'ed additive
additive concentration

concentration :
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Dyeing of Cell Solution® Copper - Reactive dyeing

2,5 1

0

Reaktiv | Reaktiv | Reaktiv | Reaktiv | Reaktiv | Reaktiv | Reaktiv | Reaktiv | Reaktiv

N

Cu-Gehalt [%]

-

Original | Schwarz | Gelb Rot Schwarz | Gelb 25 | Rot25 | Schwarz | Gelb 50 | Rot 50
25 Wa. Wa. Wa. 50 Wa. Wa. Wa.
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Cell Solution® BIOACTIVE

e AE—
TITKY
Antibacterial effectivity (log KBE)
Staphylococcus A.

7
6 Antibacterial test acc. ISO 20743
5 === Significant antibacterial effectiveness
4 = Strong antibacterial effectiveness
3 —_—
2 p— P—
1
0 T T T T T 1
Tula bio cotton Fiber Bioactive- Fiber Bioactive- Fleece Lyocell Fleece 6% Fleece 6%
Cu Cu 50 washing pure Bioactive-Cu/ Bioactive-Cu/
cycles 94% Lyocell 94% Lyocell 25
washing cycles
60°C
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Antiviral effect proved HOHENSTEIN®

acc. International Standard 1SO 18184:2019

siahanstein Laboratores  Sonjosastalge 1. 74357 Banmgnarm  GERMARY Hohenstein Laboratories
1. Micromun Institute GmbH, PR o GmbH & Co. KG
fr Textil und Kunststoffe mbH Senlossstaiga 1
test report 17 Dec. 2020 Her . Rlger Siru 74357 sonnigneim - Germany
07407 Rudolstadt
2. Hohenstein 20.8.3.0199/1 Teleton/ Frons +49 745 374 42

Fax +49 7143 271 94420
J.secker@hohenstein.de

3. OMPG F088.11_45Bio

Zustandig fir Rilckfragen / Contact person  Unser Zelchen / Our ref. Datum / Date
Jutta Secker Jkr 30. Juli 2020

Non-enveloped viruses:

Auftraggeber: siehe Anschrift
Noro ir s Client: see address
vird Prilfgegenstand: siehe Seite 2
Enveloped viruses: Test sample: se0 page 2
Auftragsdatu 13.07.2020
- Influenza Date of order:

Eingang Priffgegenstand: 13.07.2020
Receipt of test samples:

Priifzeitraum: 28.07.2020 bis / to 30.07.2020
Period of testing:

- COVID-19

Probenahme: Der Priifgegenstand wurde uns vom Auftraggeber Gbersandt.
Sampling: The test sample has been delivered to us by the client.
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Cell Solution® BIOACTIVE

Management-Formblatt zu SAA_4.5_524Bio Code: FO28.11_458ic
Antivirale Wirksamkeitspritfung von Textilien Rewvision: 01
150 18184:2014 giiltig ab: »ococ. 2021

Seite 6 von §
Zusammenfassung der Ergebnisse:
- M g M log- A Effektivitit der antiviralen
Probenbe; hi F G —
e h 24h Oh [24n| 0h [24n FG) Wirksamkeit
K Referenzprobe Polyestenvlies F5 (21458-0028-00) | 7.00E+07 | Z40E+07 T.84 |7.38| 0.08| 0,12|-046(-048) 0,0 nicht wirksam
393-01 |V 3736 SAP 15520 - 3TEHDT - TED| - 044 - |-0.34] -01 nicht wirksam
393-02 |WV3I63T SAP (Cu20) nach 50 Waschen (3x o. WM) - 1,B0E+03 - 3.28| - 144 - 459 41 stark
(varm. 382, 284}
EBeurteilungskrite:
Antivirale Wirksamkeit in Anlehung an IS0 18184
a Antivirale WirkungR Effektivitat der antiviralen Wi it
20>R keine antivirale Wirksamkeit
mmm phifi DSM 21518 =—=geringe antivirake Wi i andige antivirale Wi i 30=R=>20 geringe antivirale Wirksamkeit
) R=30 wollstindige antivirale Wirksamkeit

il
=]

After 50 washing cycles:

Antivicale Wirksamie it [A]
ra w
=l l

o o
| Ca. 100 ppm Copper in the fiber
0.0
-1.0
K 3 39302
Durchgefihrt und Daten geprift von: TADigitalesLaborbuch! Prifprotokolle_202 1\Antivirale_Testungen\TITK,
Berechnung und Auswertung geprift van: 393_18184_Dr. Wendler.xkix
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Antiviral activity acc. to ISO 18184 === \/PB 20-90 6 % Cell Solution bioactive
5x washed w/o detergent

mmm Competitive product 1

mmm Competitive product 2

mmm Competitive product 3

Antiviral activity Mv

= |OW antiviral effectiveness

—=complete antiviral effectiveness

30 sec 10 min 1h 2h
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Fields of application

»OP clothes, hospital linen
»Nonwovens for face masks
»Home textiles such as bedding,

bedlinen, mattresses

Cell Solutlon »Technical applications as

BIOACTIVE

filtration, e. g. for air condition.
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Vielen Dank!

Thuringian Institut for Textile and Plastic Research
Department: Native Polymers and Chemical Research

BreitscheidstraRe 97, 07407 Rudolstadt, Germany M em ber Of

Philipp Kohler LS ZUSE-GEMEINSCHAFT
Phone: +45(0) 3672 379 200 LA @ FORSCHUNG, DIE ANKOMMT.
Email: koehler@titk.de

Web: https://www.titk.de
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