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ZvySovani pridané hodnoty textilnich materidld inovacnimi technologiemi je
dlouhodobym trendem zaméfenym na dosazeni funkcnich bariérovych efektl u
klasickych materidld na bdzi pfirodnich vldken zarucujicich uzivatelsky komfort,
v kombinaci se syntetickym vlaknem (Ba/PES) pak také zlepsené mechanické vlastnosti
a prodlouZeni Zivotnosti v pribéhu opakovanych cykl adrzby.

Ve spolupraci odbornych pracovist INOTEX, COC a SZU byla vyvinuta a ovéfena
technologie funkéniho barveni bavinénych a smésnych tkanin Ba/PES 50/50 pro
zdravotnické aplikace (obleceni personalu a pacient(, lGzkoviny) s antimikrobidlnim a
samocisticim efektem zajistujicim svéZest a prevenci vzniku pachu. Tento efekt je
zaloZzen na produkci singletového kysliku specidlnimi ftalocyaninovymi barvivy pfi
expozici na bézném dennim i interiérovém svétle. Produkce této reaktivni formy
kysliku je omezena na povrch obarveného vlakna (20 nm), jeji Zivotnost je nékolik ps.
Jedna se tedy o vylu¢né lokalni plsobeni bez vlivu na okoli a nositele. Nova reaktivni,
pfima a disperzni barviva s modrozelenym odstinem byla syntetizovana v COC, kde
byla také hodnocena rychlost produkce singletového kysliku. U vybranych
ftalocyaninovych derivatl s nejlepSimi vysledky z hlediska funkcénosti a kvality
vybarveni textilii byla provedena optimalizace syntézy.

Technologie barveni textilnich materidld byly navrieny a ovéreny vINOTEXU
v laboratornich a provoznich podminkach. Bylo provedeno hodnoceni mechanicko-
fyzikalnich a fyziologickych parametr( tkanin a stalosti vybarveni. Ve SZU bylo
provedeno testovani antimikrobialnich vlastnosti obarvenych tkanin podle standardu
CSN EN ISO 20743 modifikovaného iluminaci zdroji simulujicimi denni i umélé
interiérové osvétleni. Testy prokazaly spolehlivy bariérovy efekt proti bakteriim G+ (S.
aureus) i G- (E. coli) v opakovanych cyklech udriby predepsanych pro zdravotnické
textilie (prani pfi 60°C + chemothermodesinfekce) provedené v komercnim zafizeni
Pradelny a cistirny Nachod a.s. Bylo prokazadno, Ze tkaniny vybarvené vybranymi
funkénimi ftalocyaniny vykazuji spolehlivé funkéni efekty i pfi nizkych sytostech
vybarveni (0,5%), a také v kombinaci s dalSimi findlnimi dpravami INOTEX (hydrofobni
na bazi C6: TEXAFOB FC6 a bez obsahu fluéru: EC GUARD-SYN (CONC), stald nehorlava
Uprava TEXAFLAM DFR). Na provozné vybarvenych bavinénych materidlech byly ve SzU
provedeny také testy fototoxicity in vitro 3T3 NRU i naroc¢néjsi test s koznimi
keratinocety RhE model EpiDerm™ (Real Skin model).

Vysledky potvrdily vhodnost navrzeného funkéniho barveni MEDICAL BLUE pro
komercni vyuZiti (odévy a lGzkoviny pro zdravotnicka zatizeni, Ustavy, domaci péce).
Mohou se tak stat ucinnym pfrispévkem k eliminaci rizik nosocomialnich infekci ve
zdravotnickych zafizenich pri sou¢asném zlepSeni komfortu pro uZivatele diky eliminaci
pachl tvorenych mikrobidlni kontaminaci textilii.



Prace byly provedeny vramci feSeni projektu ALTERBIO, ktery je spolufinancovan
Technologickou Agenturou Ceské republiky, v programu Centra kompetence
(TE02000006).
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Enhancement of added value of textiles by innovation technologies became a long
term trend aimed to the achievement of functional barrier effects at conventional
materials based on natural fibres ensuring wearing comfort and in combination with
synthetics (Co/PES) also improved mechanical properties and prolonged service life in
repeated maintenance cycles.

In cooperation of specialized workplaces of INOTEX, COC and NIPH a technology of
functional dyeing of cotton and Co/PES blends has been developed and verified. This
dyeing provides materials determined for health-care applications (staff and patients
clothing bed linen) with antimicrobial and self-cleaning effect resulting in long lasting
freshness and anti-odour effect. The functional effect is based on production of a
singlet oxygen by special phthalocyanine dyes when exposed to daylight or common
interior illumination. Production of this active form of oxygen is limited on a thin fibre
surface layer (20 nm), its lifetime is only several ps. It means, that the effect of the
active dyeing if exclusively local, without any influence on the environment and
wearer. New blue-green reactive, direct and disperse dyes have been synthesised in
COC incl. testing of velocity of the singlet oxygen production. PTC dyes with the best
results in terms of functionality and dyeing parameters were selected for pilot plant
and industrial trials and their syntheses have been optimized.

Technologies of dyeing of textiles have been suggested and verified in INOTEX in lab
and industrial scale conditions incl. evaluation of mechanical-physical properties and
physiological parameters of textiles and colourfastnesses. Testing of antimicrobial
properties of the dyed fabrics was evaluated in NIPH according to the standard EN ISO
20743 modified by illumination with light sources simulating daylight and artificial
interior light. These tests confirmed the reliable barrier effect against G+ (S. aureus)
and G- (E. coli) bacteria strains in repeated maintenance cycles prescribed for health
care sector textiles (washing at 60°C + chemo-thermo-disinfection). The maintenance
cycles were performed in commercial facility of Pradelny a Cistirny Nachod a.s. The
reliable functional effect was found even at fabric with light shades of dyeing (0,5%),
also in combination with other functional finishings (e.g. hzdrophobic C6-based
TEXAFOB C6, fluorine free repellent finishing EC-GUARD-SYN (CONC) and
washpermanent flameproof finishing TEXAFLAM DFR. The industrially dyed cotton
fabric was subjected to testing of phototoxicity in NIPH: in vitro 3T3 NRU test and more
expensive test using human skin cells RhE model EpiDerm™ (Real Skin model).



Suitability of the developed functional dyeings MEDICAL BLUE for commercial
utilization was confirmed (clothing, bed linen for hospitals and other health care
facilities, home care). They have a potential to become an effective tool for
elimination of nosocomial infections in health care facilities with a simultaneous
improvement of users’ comfort due to prevention of odour arising as a result of
microbial contamination of textiles.

The work has been co-financed by the Technology Agency of the Czech Republic,
programme Centra Competence, in the frame of the project ALTERBIO (TE02000006).



