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Institute for polymer materials research

Thuringian Institute Of Textile And Plastics 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
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Smartpolymer Ltd.
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SeaCell® active
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SeaCell® pure
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Zwei industriell relevante Prozesse

https://doi.org/10.3390/su142215337

H2O Zellstoff CLY+ + =

Celluloseregeneratfasern



ALCERU® – modifizerter Lyocellprozess



Alternative types of cellulosics sources – new circular economics 



Lyocell am Standort 

Fasermenge pro Tag

Labor

30 g



Cell Solution® BIOACTIVE



Cell Solution® BIOACTIVE

High bioactive efficiency– antibacterial and antiviral
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Wirksamkeit



Cell Solution® BIOACTIVE

• Lyocellfaser

• Ag / Cu

• Hochwirksam gegen Bakterien / 
Bakterien und Vieren



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+, Zn2+

3. Fixation of metal ion inside fiber (Long lasting effect)
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Cell Solution® BIOACTIVE

Modified Lyocell fiber Application of CuSO4 Fixation with Na2CO3

Fixation with Glucose/NaOH

CuCO3

Cu2O
Combination of fixation 

with valence change

Impregnation of textiles with Cu2O particles: T. Bechtold: J. Mat. Chem. B, 2015, 3, 5886-5892



Cell Solution® BIOACTIVE

Fixation / Reduction of copper(II) with glucose/NaOH

2Cu2+ + R-CHO + 4OH- Cu2O + R-COOH + 2H2O
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Wide-angle X-ray scattering (WAXS) Bruker AXS GmbH
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Cell Solution® BIOACTIVE

2Cu+ + 2O2 (aq)  2Cu2+ + 2O2
-

2O2
- + 2H+ H2O2 + O2

Cu+ + H2O2 Cu2+ + OH- + OH
.

(Fenton reaction)

2Cu2+ + R-CHO + 4OH- Cu2O + R-COOH + 2H2O

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):e01697-15 
(2015). 
ttps://www.news-medical.net/health/What-are-Spike-Proteins.aspx

CuCO3 Cu2O
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Cell Solution® BIOACTIVE

Antibacterial test acc. ISO 20743

      Significant antibacterial effectiveness

      Strong antibacterial effectiveness 
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Cell Solution® BIOACTIVE

After 50 washing cycles:

Ca. 100 ppm Copper in the fiber



Cell Solution® BIOACTIVE
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Antiviral activity acc. to ISO 18184 VPB 20-90 6 % Cell Solution bioactive
5x washed w/o detergent

Competitive product 1

Competitive product 2

Competitive product 3

low antiviral effectiveness

complete antiviral effectiveness



Fields of application

➢OP clothes, hospital linen

➢Nonwovens for face masks

➢Home textiles such as bedding, 

bedlinen, mattresses

➢Technical applications as

filtration, e. g. for air condition. 



Vielen Dank!

Thuringian Institut for Textile and Plastic Research
Department: Native Polymers and Chemical Research
Breitscheidstraße 97, 07407 Rudolstadt, Germany

Philipp Köhler
Phone: +49(0) 3672 379 200
Email: koehler@titk.de
Web: https://www.titk.de
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