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FreshDye 
Functional dyeing of cellulosic fibres and their blends with PES 

with a self-cleaning effect stable min in 50 washing cycles 

 Maedical staff clothing 

 Face masks 

 Bed linen 

 Filters 

 Interior textiles 
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Centre for alternative environment friendly high effective polymers  
for industrial application (TE02000006 01/2014-12/2019) 
 

http://cocltd.cz/
http://www.szu.cz/


FreshDye  Self-cleaning effect based on 1O2: singlet oxygen generation  

by a photoactive dyestuff 
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Mechanisms of singlet oxygen production 
Jablonski diagram 

1O2  singlet oxygen: 

  highly reactive, short life time (μs) 

  effect limited on a fabric surface  
   (200 nm) 

 fotoactive dye fixed on the fibre  
   by a covalent bond 

1O2 sinlet oxygen produced by excited photoactivator  
under daylight (D65) or interior illumination   
λmax = 600 -700 nm  

- Effect stable in repeated washings 

- No leaching into the environment 

- No additional AMB finishing needed 

 

 Pollutants degradation 
 Prevention of microorganisms survival 
 Anti-odour effect 
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FreshDye  Self-cleaning effect based on 1O2: singlet oxygen generation  

by a photoactive dyestuff 
 

Photoactivity of dyed textiles evaluation (COC) 
 

Iodide method for 1O2 production speed assessment   
 
 
 
Spectrophotometric determination of I3

- (triiodide) content 
growth  (λ = 351 nm)  
 
• Textile fabric immersed in I- solution illuminated by LED 

red-light corresponging with the absorption spectrum of 
the dyestuff 

 
•    I3

-  linear growth slope: kobs 

RESET Final Conference  
           19 Jan 2021 

RESET Final Conference  
           19 Jan 2021 



FreshDye  Self-cleaning effect based on 1O2: singlet oxygen generation 

by a photoactive dyestuff 
 

Functional dyeing  - Utility sample CZ31976 – Textile fabric dyed with the 

photoactive dyestuff with self-cleaning properties for maedical and hygienic purposes 
 

Result of the development of the optimized    
dyeing technology  
 

laboratory → pilot plant → industrial 

 Woven fabric, knits, nonwovens 
 Cotton, Co/PES, VS 
 Combination with reactive and vat dyeing (colour shades) 
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FreshDye  Self-cleaning effect based on 1O2: singlet oxygen generation  

by a photoactive dyestuff 
 
 

Optimized dyeing technology 
 
Short-run production 
 
Combination with functional / top finishing 

Verified technology 
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FreshDye  Self-cleaning effect based on 1O2: singlet oxygen generation  

by a photoactive dyestuff 

 
 

 Influence of the dyestuff concentration 
on 1O2 production, AMB effect 
 

 Combination with Re / vat dyes 
(example) 

Lab dyeing 
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Repeated washing (min 50x60°C) + chemothermo-disinfection 
             Colour strength, 1O2 production, AMB (E-coli) 

 
COTTON Co/PES 
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FreshDye  Self-cleaning effect based on 1O2: singlet oxygen generation  

by a photoactive dyestuff 
 
 Physiological properties, moisture management of dyed fabrics 

100% Cotton 50/50 Co/PES 
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Absorptivity ČSN 80 0831 /%/ 
 

Air permeability  
ČSN EN ISO 9237 /mm/s/ 

 



Double barrier effect: 
 

- AMB effect  
EN ISO 20 743 / JIS Z 2801: Ent. Faecalis 

- + 

- DWR/anti-soil:  
EN ISO 4920: spraytest  4 

Roll-test 9-11 
VÚCHV Žilina 

ECO – DWOR 
 

FreshDye – combination with functional finishings 
. 

+  F-free DWR/anti-soil  
    ARKICL-1 – encapsulated parrafin 
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Washable / reusable  
self-cleaning face masks 

RESET Final Conference  
           19 Jan 2021 

RESET Final Conference  
           19 Jan 2021 

https://sdeleni.idnes.cz/ekonomika/rychla-pomoc-je-nejucinnejsi.A200512_132751_eko-sdeleni_hradr/foto/HRA83522b_lll.jpg


Summary 
 

FreshDye – technology of functional dyeing with longterm wash-stable  

                           self-cleaning effect (min 50 cycles 60°C + chemothermo-disinfection)  
 

Materials: Cotton, Co/PES, VS – woven fabrics, knits, NWs 
            - face masks 
            - protective clothing 
            - bedlinen and interior textiles 
            - filters 
 
 Degradation of pollutants under daylight or artifficial light illumination 
 Compatible with funtional finishing (flameproof, hydrophobic, easy-care) 
 
 No additional AMB finishing needed, AMB effect acc EN ISO 20743 / JIS Z 2801 
 Assessed acc ISO 10993-10:2010 Biological evaluation of medical devices — Part 10: Tests for 

irritation and skin sensitization 

 At present under testing acc BS ISO 18184:2019: Textiles – Determination of antiviral activity  
of textile products (SZÚ OVA) 

 

Industrial dyeing – INOTEX spol s.r.o. 
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Thanks for your attention 
info@inotex.cz 
www.inotex.cz 
 
Lenka Martinkova 
martinkova@inotex.cz 
+420 737 121 167 
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