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Textiles containing at | east one |ayer of polyneric
nanofi bres and net hod of production of the |ayer of

woabonmesice nanofi bres fromthe pol yner sol uti orCcritizoeghvooos

el ectrostatic spinning Technical field The invention
relates to the textile containing at |east one |ayer

of pol yneric nanofibres having di aneter to 600

nanonetres produced through el ectrostatic spinning of
tkextiles yaantaining jatn leaste ongy dayerowfapolymerigt sanpfibres and

SHEE S 5t e Bt A PR Rpr A o e

gialymeir solution thrcaagleéldn;raht&tuersqnnﬂiny‘ potential s
bet ween the charged el ectrode and the
CRachinde &l fesltlr ode, at which the solution of polyner is
brought 1nto the electric field for spinning through

t he sdieadwestionnelatesalo e éﬁﬁg@e@r@@m deasit onaeayer of
ST 58 60D S e v

crgeirdstationsgiheing wffthe polj@sergsaditfh.t o i t. Background

art Fromthe CZ 294274 and to it anal ogi cal

i nter Myl MvahtioRPhls6 deltes WO #ROBIAHALBA Melhdd dfhe layer of
knovvn to produce the textiles containing at |east one
Inapefibresdremdhgrralymen sabitipn teoushoelectsastatie spiming in - electric

oSN rRRASL B840 LB LA e

lcetineealetirede hatr whithcihe solutiomlof eplo@cﬁéroléebroﬂght tnt@ ﬂﬁé electric

[ tatl on ner e count erel ectrode,

sl for Sauing Wiesioh i csyiiae, o ibe Telatie Giroed gatipde, at the
RAd Qiﬂ]&fthétﬁarlr?&ﬂdrggt@réa%&“ﬁw 'tﬁlspgl fiefd létr{eoé'amed to the
through 1ts surface 1t brings the polynmer solu
|Cnuotetrelecﬁ0@etanddhey deposivon ¢ipe suiface déhlgna’@d tiohie

el ectrostatic spinning the nentioned textiles are

produced from various polynmers soluble in the water
Salckgiroundrart he non-wat er sol ution. The textiles

contai ning at |east one |ayer of polymeric nanofibres

are ufesin thexCZ 129407easd t it Ql@@bgi&apI%Maﬁ@napaﬁphdaﬁon WO
cover the wounds because thanks to the snal

dPReif2AdRE AT Thisr kRN itaayroghes dne teﬁée%a@o@haﬂrang @t least one
i%ﬁlé?tff@rhe%blgh%rfchﬁawlg eﬂ%ﬁuﬁéﬂ”&l@%%@c’fm@&ﬂ@ €pinning of

e |iqui roduc
polymer solution in electric field created through the difference of potentials

between the charged cylindrical electrode, positioned in rotation manner, and
the counterelectrode, at the same time the charged cylindrical electrode is with
portion of its perimeter sunk in polymer solution, through its surface it brings
the polymer solution into the electric field for spinning. Through the
electrostatic spinning the mentioned textiles are produced from various

polymers soluble in the water solution or the non-water solution.

The textiles containing at least one layer of polymeric nanofibres are
used, next to others, in health practice, e.g. to cover the wounds because
thanks to the small dimensions of poruses they prevent the bacteria to
penetrate into the wound, and simultaneously enable the liquid products of the
healing process to go away and the access of air to the wound.



10

15

20

25

30

heal i ng process to go away and the access of air to
t he wound. & her known textiles used in health practice

weaomiiogmws cont ai n physi ol ogi ¢ acti ve subst anceeTiz2als/000018

are released fromthemin a control |l ed speed and

support the healing process. On the finished textile

t hese substances are depositeg@ through dipping the

textile into the solution of the respective substance

and t lOtheghkndwn c texditsguarseddriyi hgaltwhpractibe gometies contain

ROYSIRGE (e SUbSEBIRERN P CEiBu EIpoRAY, o flem in°a controlied
digfebhC nld %le@ﬁﬂ%ﬁé NEAhgS Prbbesiiat e OfinisRBdaEdXte these

substance wh restricts usage of such textiles. Even
reibetaicesi arel depasited dwowgh dipping dineytiextite dnie theaselation of the

I ' f h . A .
TRepedyRr e e TR RRR TR orREBHRG: fhptd nnen the quantiy of
IHE SE@taRceM that agdts S sick CoANtheanéxtite Cisohep) diffitakt® control,
are used in the health practice. An exanpl e represent
trRePertyebeit i AficuWbispdererit vary el avantdy of the getiyasppstance
Q&%iéﬁ L d&H ts%§5§%}b%‘u@rmé%ﬁ\e%r. %ﬂlmﬁg Sﬁﬁél}fteigetﬁsefaéﬁ the long-
t 4 J5E P ne, ese conpounds are toxIc Tor the hunman

aega@nargratibalsrelensimgof fichusutetancey. e si de effects.
Better results are achieved with netallic silver which

i s onlpecauski @it Yartiebptit @nangniithreeisiaRbfEet ANot of substances
surroundi ng of body |iquids. The concentration of ions

ovithestisepiic apd antimiprobialseffectsiarat uses it e nealthepractice. An

Lm,crapi al e N ' r f :
AP 18PIeterEE flosofibtiq SoRftRgHEE Nty BbEI eppecially of
{suké@? hk/\ﬁthf cHigh lrram]gibﬁcrpbj@paeﬁdctlv@ﬂeas.i IOMS the bsﬁbm efme, these

ike the textile fornmations or the polyner nenbranes .
(HTRRRINScate £POR TOF 18 IR GRgss HY, heis the Undesirable
Hid Icffedts. B rdstite ' fecathibled Mt RISRIRE SHBEAWHIG is only a
particles, ose magnitude is I1n mcroneters as to
relightly c ablubledeand Adsssociative f dn msafrowndingr of s bodgd liguisis. The
in textil.e terials, .e.g. in socks, to preven .
SPosBRtich Tl aireS “ashel 14 Wt o, THEVEH, dp cactipve the
tinfibbbrdl adfesct Obt S ShATRC Briel tHes rdt8 QyNuhdigdiradie Bideakffects is
or catalytic acting of solid matters i s being

inegligide d Silvemingp suitable feun Mmaywebeprepareddn yapeua sobsirates like

or . i ) . o : _ .
S BB IRMAFRhS B S dFoe Merbblels i 3eH Yeauctiony of siver
efdnesdurifs. M tiseseubatians; silvayis fres@itiie thd fori of gietallic particles,
| ower quantity of active substance in the carrier, ar

tw,poﬁgsgmagnltude is in micrometers as to numerical order. A similar form of
silver is used also in textile materials, e.g. in socks, to prevent creation of

odour due fo bacteria.

From the studies of colloid status of substance it is known that chemical
or catalytic acting of solid matters is being increased with specific surface of
active substances. At decreasing dimensions of particles of active substance
in the carrier, the necessary proportion of effect of this substance may be
achieved through a lower quantity of active substance in the carrier or through
a lower concentration of active substance in the carrier. By a way of reduction
of metallic salts in water solutions, e.g. at photographic techniques; the metal

particles of dimensions larger than one micrometer are created. These
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wat er solutions, e.g. at photographic techniques; the
nmetal particles of dinensions |arger than one
mcroneter are created. Theseparticles are of a black
colour. A lot of patents and3published papers deals
wi th procedures for preparation of netallic

prifislea e of adlask aoleHa alot f patands andwwblished Raeersgirals with
9 I

gﬁ%@@%&fg r A}ﬁt%% gé]t g&cttrjﬁ%t%hgf %%Q\Of)‘é%l@{‘t \Mtﬁ %ﬁa%\’enshc

mhmisnjn andet uhecm&:roﬂﬁbterpr Aceotdires tat r5d’|59930 csddﬁ6|dart|cles

i-heo PIRBTSS SRl 1a5bGUPBIS P st ABorBll sgbions. The
ﬁ%&é&ﬁ%@cébgﬁdwzé 0884 0780 4P ToaRiosk: usbSIKRlRIgA%on the

the team pu in con erence proceedi ngs ,

IBtawphasmaaf dno-dlvertidsysiems, Doesibtyewhi beages a@esu«iiable surface-
ser m f or eparatio f artl es, of silver. .
ARG psAn R, o BF TP Sl SBRBUR Y S atrim ciupiShed in

donfelemeiprbteddings Nanon3aBehd Esomanuwméwlmhbmom describe

Neverthel'ess therr product| on accordin rg to the above

uﬁﬁga ehdaselr beaaufers preparatiemdifngarorarticles ofosilwsl vide silver

p t u b
ot P g asleaAneBNAfRGS fof felchibfioatiy, gnd the

mirpose texieityt M\%mﬂds'sel‘thelrepr@dubtlmel ac@rdmgr Yo Nthe above
substrﬁie for nangparticles of | ow nol ecul
regple &OC%WQS dgs dgmarging RNbAres Nt gqﬂgedche positioning of

su%é?gh?é%m’f%“?‘ﬁ BB BRI et on i < al so to
or - notnst 2P of R RS B3eBbe SR Gaffer sFfagively o

émqmg salstestetior ﬁalﬁldipaﬁlblestdf Ilcmxmmtaaular @lbatanb@gsas @@e silver
er of g ’ﬁmarlc nanofi bres, whereas the princip

Pﬁ'@r Plosuitabia pEarerties,isalts, PRisiglogisal petie ﬁH*éStanceS
pal (o)
f) -mJﬁ bRy &f MEERE s s g A0 REAEE mdtholi Yer pRSBRcton of
simposirtied i n pol yner of nanofibre. The polyneric
nanofi bres contain particles of |ow nolecul ar
subst ance di ssolved or dispersed in electrostatic
Hpe principledfiinventioh pol yner before spinning. O they
contain the polyneric nanofibres of particle of |ow
ol eCtHeabbjective of invention has been reached through a textile containing

at least one layer of polymeric nanofibres, whereas the principle of the
invention consists in that the dimensions are smaller than the diameter of
nanofibres, at the same time the particles of low molecular substance are

deposited in polymer of nanofibre.

The polymeric nanofibres contain particles of low-molecular substance
dissolved or dispersed in electrostatic spinning solution of polymer before
spinning. Or they contain the polymeric nanofibres of particle of low molecular
substance which was created after fibration through a consequent chemical
reaction of the original low molecular substance dissolved in electrostatic
spinning solution of polymer before spinning. The low molecular substance is

deposited directly in polymeric nanofibres of the layer and its concentration is
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subst ance which was created after fibration through a
consequent chem cal reaction of the original |ow

wonbmaudsms subst ance di ssol ved in el ectrostati 8CT/CZ2006/000018

spi nni ng solution of polymer before spinning. The | ow
nol ecul ar substance is deposited directly in polyneric
nanofi bres of the |ayer and i#s concentration isclose
to the concentration of the | ow nol ecul ar substance in
tdieses 0 the conoentpatigmef thklow gneleculair rsybstaneesiy. thehsolution of

resulting concentr.ati on of actilve suhstance in, .. ,
et AR SHRY, Bodiss” ST CreRl RS AohckRirpgen of active
Apefticedn tainofiBred & theJaydr rhay BE\cantrafe®esattly. t he
particles of | ow nolecular substance are created by at

| east Aﬂb%rﬁHgslto?‘ﬂ?@ didignat 'ileisg%tavgnt% egﬁ%l&ﬂ‘ Stgesﬁ‘éﬁiéles of low

dyes, physiological active substances, odours,
imdiecalao issibatamceaarel oreatesl. byr atleash ohe mubstarcenframrtheigroup of

TR 5, S8 S oSSR, MR s anc
tdausly£er8at THE haRofiiay! Hiesh eddiain: mbstydivepssrE Quantity of
particles of |ow nol ecul ar substance are snaller than

taeEregpandingrsupstansedhpbihey arqiadletosreleasss iilagg-term period, thus
gzlrgéﬂ'ﬂsqs‘thietrehﬁirg aatageous if these particles are of
I ensi ons Trom

07100 nanoneters, which enabl es

t heir de it I et nanefibres. According to the
cl a1 N iianslids o A BeRe BR oW e i AR figjfater than
Gh@atiRinder aoPOhaNBAibrad] chhée@er gresrding € efid 0ghipi 1 8 it is
spi nning fromthe water sol ution and subsequently is

rasivpptageoss if thesgrparticlerarp aftdiveasions fraw é@ﬁmnometers,
. diSs ol | d bef th

Syt enesieiner denpotinath Bfe Chramigs; Pe orc.i e

vor ch g MRS T Ghrt AT BaSPuith R el may be

et aby r£polyrAdr Which MRHeVRIeR tHe lldt@tati spit@irk2m the

time the nanofibres may, according to the claim5,

sateaisaluliant ard esibsequenthy l%reé@u@ged,hmw@mlhtha)paﬁwleﬁg of low

; : ! g ;
FHBRLIRF LBaEGRN Bl PRGN b Elertl DB GTUAMARD. e
p?hbi;]ibiasobﬂwimmle dm?mytcm\%tq@inr:owﬂnbiéaﬁ@s s;mﬁtamesiszﬂuble in
of the s)|ver Itrate Trom 1 C rou a Qw n . .

MEAIGR tWRIGN: HBY 74 JEler Ngting: [reated byc‘? Yedf caEMieR] Reaction in

o \FV'F{& éd?&idrf%iﬂe%‘aﬁw@ktﬁﬁe Rh&GfRarddiBRE nid}e according to the
particles of silver nitrate

claim 5, contain particles of metal created through a following chemical
reaction of salt particles of metal contained in nanofibres before the netting

process.

Salt particles of metal deposited in nanofibres may consist of the silver
nitrate from which through a following reduction the silver particles are created,
at the same time the reduction takes place though the particles of silver nitrate

are deposited in nanofibres.

According to the claim 7 the nanofibres are in the textile layer created
by a polymer which is subject to the electrostatic spinning from the non-water
solution. The fine particles of the low molecular substance may be dispersed in
the non-water solution.
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pol ymer which is subject to the electrostatic spinning
fromthe non-water solution. The fine particles of the
| ow nmol ecul ar substance may be dispersed in the
non-wat er sol ution.At the sdhe tine the nanofibres

j on-wat er

cont the metal .particles dispersed in the. .
o R e SR ange pRERah iR SoBRIL K st HiHfIRg diPeried in

theehohavatee SNt ity slibfdoiQol bRechedfie. spimafigdi Bafdre the
the claim9 the netallic particles are the particles

SRIpNiSY| eFeuringhts ¢RYrRRi pl e of producti on met hod of | ayer
of nanofibres fromthe pol yner sol ution through
el ecAeeydingd fo thpiamimmg theomsitaltic pariclasaare thegasticlesref silver.
sol ution for spinning contains the particles of
| ow Tind gurinciple sob prediumtiohameatigodiiofelayeprof samedfibees tfran the
t.he di aneter of nanqfibr

. Whj ch t i nni
PRSP HUPUGh eﬁ&ﬁ?ﬁ% Spis‘%m@%ﬁaﬁéﬁsﬁi dhatpdhe, golymer
sAlUBEH &t sphnindecoiaRs ith aHih?eé’%[);dvthrﬁ(ﬁeE’tﬁlaP 8¥bstance having

mol ecul ar’ subStance are created east one
disensiensc enfallemthar the adipmetemet aksofisest syhidyeare at spinning

hysi ol Qgi cal., active .sypstanc odours, indicators,

s e Rt PEMDIFTRIRE hERGEhraR BaS e ory s
solugjign for spinning is water solution in ich
*ogehhiie sne Baevhepaifkies of ink raoleetls supRiprGIpuseated

by &t 1t onb s I BRI orouBdranERd SSlsS Bky Bhysiological
that the nanofibres shoul d contain after spihning,” or

attive subatansies oddrs, sndicatars €. g.geaaling tgpH arubiheasatalysts.
t hat the nanofibres should contain after spinning, and

whi chhevipldlyrber sokdive dot lspouniity & vatéosplintos ienivicsieh, together
reaction of the ori,ginal |ow nplecul ar subs

t
Wiy REYDER a6 BoPYRRIANGSIGAPRlY BebREFTSUBHBE; the Tow molecular

sisRShdeO N aldselverl Mt e dAfofbrds BRbaRUESAtaF Eﬁbﬁ%ﬁﬁﬁning, or
may be as well dispersed in the water solution. The

theolowronelegular suligianes ecafitaininigv adsulbpstancer thatl the ovanofibres

r.l.s, ath.advantage, ., the metalli t Whic .
SRl Rt o BB o ST et iR, B Tptiowing
climieabrgdctibh &f S SFgivee |0 Fhaldd AR LR 1R 88YEREd in polymer
chem cal reaction the required | ow nol ecul ar substance

sqlgtiqn batngusubiephitoelestrestatinspiminggTee lewanelesular substance
mb§ BRYSHEA WP sed In HRSvARPBRYERY! ar

The low molecular substance dissolved in water solution of polymer is,
with advantage, the metallic salt which, after completion of netting, is treated
with solution of a suitable substance and through a consequent chemical
reaction the required low molecular substance is created in nanofibres.

According to the claim 14 it is advantageous, if the low molecular
substance dissolved in the water solution of polymer is the silver nitrate, from
which by acting of an reduction agent after completion of netting the metallic

silver is created in nanofibres.

Another variant of the method according to the invention is that the
polymer solution for spinning is the non-water solution in which the low
molecular substance is dispersed together with polymer, that the nanofibres
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subst ance dissolved in the water solution of polyner

is the silver nitrate, fromwhich by acting of an
woedscisem agent after conpletion of netting tReT/CZ2006/000018

metallic silver is created in nanofibres. Another

variant of the nethod according to the invention is

that the polynmer solution for6spinning is the

n?]n- ter solution in which the | ow nol ecul ar _
%sgﬁﬁ%@a% afies geinsing. ta¥dberew miclesulan suhstaneehgontaining the

i ! i i i . 1. |l o . .
RPELRE AR EARBISS SO0 CRUAR, At bl R ypion v
iherweatadetbreugiutehssaieat ohermioal regutioni 6Btheadimdlii6l molecular

be created thr o%t? consequent chem cal reaction

\émpl)lte‘ﬁ%'c& d5iReEred ol RANIREY af0ldliers ¢ Reing gH5iRet sty elpctrostatic
RBINATRY. TH Il PRIRRIAISUDLRIRE! rgtg? be! 554 BRSPRCin the non-water

spi nning. The | ow nol ecul ar su ance nay be al so
gPkdionved in the non-water solution. The | ow nol ecul ar
substance may be, with advantage, the silver which

wi || Béedbwamobtular subgtarcedwali s with hbearstabgethe silver which

i t.ained i - wat | uti on of polyner.
ik 81 S BR SRE N BeAoBaR ot ghe et BITEU CABIRIGiregon-water

13510011013 1004 m&er solution through electrostatic
spi nni ngpﬁv electric field created by a difference of

potentials between the charged el ectrode positioned in

E%?H'I@E%feﬁﬁﬁﬂ fm@ﬁfj the counterel ectrode, at the_
s—lﬁ‘q_ﬂFt‘h'e’Tﬁ'aTg'sda [ electrode is vvithaﬁart of_ltts

i i i lut i nd .t hr ou .ts
Do t aaxfing! d18afion Mo HaFHbre® ity et ottrgef | &Blutidt througn

eleetrostaticf Spihdinfgoin skbane E@Ic(ij R«Ire?tl@@ Ban® diftféiééricbfﬁf potentials
h d.electro is, wth advantage, created w a
69@%@@%%@@?39 eleistrege 2 pasitianed i sotetiopalainagineil and the
. . i . H - .
CpuTeRa R, AnREiGRhS o A ORRLRA Yl Ble 1A 4 g o
perimetarodipppd ippolynssr! solution randhtierough itorsuntaicer it brings the

ML ol BT e i oI dor P imo Rothspgame tme the
SIRQBE e Stroddniée with adiiantdtes cFbatelwitiRg! nd%r: atQyrding.to CZ

ossible to p_erform_el ectrostatic spinning n y
E%Wéct a0d teolt \analogiednintasngtienal sapplication INQoR0ABHR241181 A1.

%ilnggﬁégrgfe?&rggtégiﬁ\é‘%@nraigwggtgg\?}é‘%ﬁﬁ{)ng& 384188 4r@%nade of various
polymers soluble in water or non-water solution. The diameter of nanofibres is

less than 600 nanometers, usually in the range from 100 to 600 nanometers.

Under a suitable circumstances, it is possible to perform electrostatic
spinning not only of respective polymer from polymer solution or of mixture of
polymers, but with the polymer also the low molecular substances dissolved or
dispersed in the same solvent as the polymer. The particles of low molecular
substance are at the electrostatic spinning carried by a perimeter of the
rotating charged cylindrical electrode together with polymer into the electric
field for spinning, where at creating the nanofibres are seized by polymer and
they stay deposited in nanofibres, when the size of particles of low molecular
substance usually varies from 5 to 100 nanometers and is lower than the

diameter of nano-fibre in which it is deposited. Concentration of low molecular



10

15

20

25

30

di spersed in the same solvent as the polymer. The
particles of |ow nol ecular substance are at the
wehemiwgsst at i ¢ spinning carried by a perineter Pot/0zb@6/000018
rotating charged cylindrical electrode together with
polynmer into the electric field for spinning, where at
creating the nanofibres are Seized by pol ymer and they
stay deposited in nanofibres, when the size of
slmsltaruieesn othd dayerolofcnanefibsessbeinge craatad| y may jkes close to

cargvbRafon i Inmao e SUoReh MIBETS Geposi fea

g?”ﬁZﬂ%e; atle esgiq hé)wc%g)ge(%@ga n%@)sgSt an%gee'c{r]%étgg étapégét of one
i t&?kfef aitrb n thB ?D?@Je%%ﬂtméﬁﬁu%%t dy@ss PpRyEitiegichheactive

ul ar substance are created at
$udmtanads, odeu&umdlaaioes andeataezegd.oup of netal s,
salts, dyes, physiological active substances, odours

i ndi Id CRitstrof a’llmh@ ataaingz ef prodiatisn afflayer of nanefivees 8ecarting to
roduct j on

eviguertin shal baygesioe 0ads i (aerie nerdfghds created by
?ﬁﬁg‘éﬁﬂé@ o §dsﬁ\)érr@{oﬁh‘|é wakd' $0lGli®s of @ocymén |F‘oerexample

wat er sol ution of polynmer. For exanple, fro
from fhet poiyvipy! alcobbine wetsteadiash i PEBITA a;mw.lwrepared

\gb@%{pugw g@pfﬁﬁ% p?t\\ygb%g}gﬁw %Be{%ﬁlﬂgf/sgl'r\]/t@g Sglt{‘ﬁ/ﬁﬁ'é&antage

e yiRder Mitkdtal BuriRyrthe $pirring prdUGSBQherparwestdﬁsllver nitrate are
particles of silver nitrate are seiz

p@zwké@geth%thheoqmﬁ@f Inip dae panagpres 1y ated Al firation

PR RARD LSRR Lt Bt o v
hbl?/dﬂl?@tthémag@@bgea’h agingdwat. Afteathamthe silver siitrateris reduced
nitrate is re t

S Ak A Ao
ﬁ)%lté”rt é@ﬂt@f\ & g% "ﬁ?\v -Whitd %h@)ﬁ%r@ﬁh@pbé@elé}%ﬁ"ﬂi@freductlon of

ere 1 on er nltratelsrunnlnglnaco
sivarenifratéhdsignning § Ia/eomﬁmrl ananney, dbpugh tthg sifver n:trate is

ﬁgﬂ%ﬁ%ﬂi@ Fg 9'%{9:52%\‘8 pla fj LG a%idor% e ‘r:]kltoﬁf}h%gf he nanofl?res of

ﬁhh&ﬁérehl@\ﬁéf‘&oﬁtdﬁ?fﬂﬁé (pé?tlcﬂés of tsﬂvé@ﬁaﬂﬂgaﬂnteeismnsl of 5 to 100
case of polyurethane the non-water solution of

oaneme;@rfo'or mam de i s subject to electrostatic
spinning, at the same tine the silver nitrate is
d| ssoln/edse: of phblyretbaneithe noakvater .sglut@a@féﬂjmmyl@mamde is

l)ject {o elec rost%?custlenonrllnéJ,sétr%ﬁe %ghwtea{ﬂlng the silver nitrate is dissolved

in this solution, which is reduced out of it still in this solution using suitable
reductant and the silver created is dispersed in the spinning solution. During
the electrostatic spinning these particles of silver are seized together with

polymer and deposited in nanofibres.

A low concentration of metallic ions in the basic polymer and the
restricted moveability of reacting agents prevents agglomeration of atoms of
reduced metal into larger particles, and so the nanoparticles are created. The
final product — textile containing at least one layer of nanofibres does not have

the black colour, but a colour which is brown up to yellow. Finally the layer of
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reductant and the silver created is dispersed in the
spi nning solution. During the electrostatic spinning

woOhewaogsmnti cl es of silver are seized toget her PGTiZ2006/000018

pol ymer and deposited in nanofibres. A low
concentration of nmetallic ions in the basic polyner
and the restricted noveabilit8 of reacting agent S

prevents aggl oneration of atons of reduced ne into
nanofibrepds tdeprived ahihe solubde mapadpetst ¢fc caami Teactions using

AR O A 0
o 0y 5. 50 RAbOLE") SRR Aot e retrane v

EQJ’:MI@se oP ' SIHBE L ancHor&dER1 Aahofistast fedisreds angng:vatam ford-term
after then is dried and sterilised., Such |ayer of

anifrofcrebisk @ﬁncmoyvamq/|prg\remﬁchac&napoﬂlrybﬂ%t%@wq%to grow.
f
FRGIREER, R o G B2l Vg e try

@émm D1bco,erdra? rhétallic silven dl’ His! qgaatmyqs gslgmﬂcaﬂ’nlg lower than
surface wei ght of textiles is only

0,
ghéhes yRetar PAW u‘ﬁ%ﬂlj Pé%@ﬂ%t&n enesL aﬂsqea@'sg?ﬁ%'%@t aiSP'a‘ead'"g of
ﬁwlé\\éﬂrorg%'msﬁ] AHAY; A o(ﬁeﬁé&gl ficantly |l ower than at

now use Cts, hence adequately |lower is

al so %gg&ggg%)?émgfégagf rgé‘&é Wit Ny &b i hver from_polymer

effec exa es o production of nano-

kélyeion ahdrthe abxytiies contairting at madt ohe layexoif lpelymer nanofibres are
containing at |east one |l ayer of polyner nanofibres
?%Cr&@dﬂg%%wlﬁ'?olﬂ’&%r@ﬂ@%m exanpl es. Exanple 1

Twel ve percent water solution of polyvinyl alcohol of

aver age nol ecul ar mass 100000, thirty percent water

sol ut Eﬁﬂgﬁfleﬁm yacrylic acid of average nol ecul ar nass
70000 and ‘the four percent water solution of silver

2\:‘ : g?ﬁ'ﬁlgi}rv%ggﬁéﬁgn{“ Waghr réo‘iﬁ%nv%ﬁzﬁ?ly\ﬂhylo alcohdl ‘ofl- average

nrsation t m xed sol on is subje
alecilag matssom@mfoo] ethptyo pecenb fwatee solutionaof po@pbrryhc ragid of

SRR AT s 4080 anthing MR PRIt APlED SR Bh.of siver
hﬂrattg?%rb@ﬂggenﬁiéﬁﬁﬁl% UBIuRRO rdtRNe et erss. Af@‘rehérﬁﬁ%émgétlon the

nano res1s exposed to the tenperature of 15
thixechsabation rsitssibjecit tor ispinging thiowght the mepeessy of electrostatic

rsSﬁl\%tlr{goer\]céo g8 02 281974 BStHABPef b dhofibres of surface weight of
2 gm with diameters of nanofibres in the range from 150 to 500 nanometers.

The layer of nanofibres is exposed to the temperature of 150 °C during 30
minutes, at the same time the netting reaction is running and the nano-fibre
material becomes indissoluble in water. Then the water solution of black-and-
white photographic developer sold in the CR under the METOL designation is
acting on the layer of nanofibres, through which the silver nitrate reduces and
particles of silver having dimensions from 10 to 100 nanometers are created

inside the polymeric nanofibres.

Example 2



mat eri al becones indissoluble in water. Then the water
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in the CR under the METOL designation is acting on the
| ayer of nanofibres, through which the silver nitrate
reduces and particles of silver having dinmensions from
10 to 100 nanoneters are cre& ed inside the pol yneric

nanof.i bres. anpl 2The | ayer of npanofibres is .
or oduKE VA" oh BaBafRrean resduied 1 BERpne aas A in example
’g’frgﬁ#ﬁﬁdﬁfa b BeSiFe SUBSHARSSH the bhs 57t i 9D tAgtg%_réducﬁon of

), After reduction of silver nitrate deposi [ in _
silsaohittatesdepodited Epnanoiiyes tdigingaspinoings the particles of silver

Aot TaE AR EP B0 JerRoeefaneT AR e

bei ng produced in the sane nmanner as in exanple 1

while the reductant of silver nitrate deposited in
nanof i bres during spinning shall be the two percent

wat erEXNBRle 8n of ascorbic acid. The bacteriol ogi cal

test _were perforned on the final product and according
to t Hde ayves afmannfthies is beifg @t%ftgaeﬁrlevfé\m samacnenner as in

1 4 . . . .
HERT 1 Rl 3B BhT B s dkParies in papatipres during
spiirdegt siedll R the etiansereénia veiteg soluticar Wfabse®mdi acid. The
120000 and one percent of silver nitrate, through

Ragirrledinal ot yese Rarkarned, on the fiaatipfrduet and@erarding o the
tBts 118 pLOTRA DM pENellS popEri yEar i ngES (5 0.
honogeni zed, and the fine suspension created will be

subj i nning through the process of
eIec?%%gﬁgkfg spi nning according to CZ 294274 to the

| . : face . ‘ .
10" o SmPRRRG R S AR S MibipRE Cleted Rgtient of
pdfurethareOohanermjee holediigr fidsee120000 ahe OBy gercént of silver
the pol ynmer sol ution superseded with another netallic

nitsate, troyghgauivaipet obacqialdehwdet Hevtandingrdrinauftdrours at the
SROSTANGEL 2Py 2 haHleRu areTaPos TRlnceo MR sqtion vl be
raixgdcafted yiwers, hamotybaizedand the tine saspErisivrecredtetihewill be

th I tat i [
%@ﬁ‘%itg rs[pp{g\o o c"gg ;é@‘ég%pr@%pgwe 8} E?esctr%sltacticsgﬁiﬂﬁ ilnggaccording to
CZ 294274 to the layer of nanofibres with surface weight approximately 10
gm2 with diameter of nanofibres in the range from 100 to 500 nanometers.

The silver nitrate may be in the polymer solution superseded with
another metallic salt, e.g. of copper or with another low-molecular substance
from the group of metals, saits, dyes, physiologically active substances,
odours, indicators and catalysts, at the same time the nanofibres of the layer
produced through the electrostatic spinning contain the corresponding low
molecular substance, mostly in a very small quantity, and they are able, as the
need may be, to release it in a controlled way. From the dyes it is possible to
use the two percent water solution of Saturn red upon spinning of the water

solution of polymer
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nol ecul ar substance, nostly in a very small quantity,
and they are able, as the need nay be, to release it

wonom/1083str ol | ed way. Fromthe dyes it is posspPOor&Ez2@6/000018

use the two percent water solution of Saturn red upon
spi nning of the water solution of polynmerdainms 1.
Textiles containing at | east thhe | ayer of polyneric
nanofi bres of diameter to 600 nanoneters produced

t hrough el ectrostatic spi nnElajms om pol yner sol ution
characterised by that , the polyneric nanofibres
contain particles of |ow nol ecul ar substance havi ng
di mensi ons | ess than the di ameter of nanofibres, at

the saneTe)'ttn@s tdwtauamgi at ¢sasif oh@Vig @Egﬂcﬂyméﬂbsﬁamﬁlbres of

%po %ﬂ mer of nano-fi Texti |
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Rﬁﬂtirhérl 88Iu@bn! %t&étﬁ%&qu YRt aqﬁg lﬁaﬁﬁﬁjcifmeétcontam
I'east one substance fromtHhe grolp sa

wﬁeﬁqle@hqfsul@t/omocbatuw acstubstarmebhaamgesi,lmedsmns less than the
as cl al My

iPERY CHE BRGARES 45 s dihe; FeodapPehat I molecular

|s@b’st§?ﬂc@<éteiﬁep%§h§<§ ﬂﬂp@lgnfémtﬁbnemﬂr@. nanofi bres have
di rensions from5 to nanoneters. 4. Textiles as

clai med iTediye s ERmEH 3hMhel gtq@m &mgetérggéﬁ@ dtet(at the

that the nanofl bres are create ner subj ec
limtoblﬂmmcdesmianlsubgtahcerareheeamjeby mlleaétoumeaedbstance

uent nettin ich,the particles of | ow
ﬁtﬂ"échﬁap i Afa rs\éﬂﬁ Syspy Vépl%ﬁ'gﬂb'r Sctive esyhstances,
DRlo0R, ﬁﬂdlcé_?tors'rﬁhél'c'aﬁaﬂ ggcording to claim4
characterised by that the nanofi bres contain particles

of nmekalre ﬁl%é‘gasdclé’i}h ﬁ'\ Hé%ﬁglm%hﬁg’f ?ﬁ&h}é%ﬁét%‘d by that

of parti c net a cont al ne
s dove nalecilay substatﬁees |cbataumnbm damefilires dlaaiendiensions from
I;ar terised, by that the nanofi bres contain the
% Pt e tael ver created by the consequent
trate cont ai_.ned i n_nanofi bres

reduct,i f silvyer

bef or & ﬂ'@gtﬁeﬁ@s é;a'mﬁd(ﬂ nysoftbe olaiingetitq 3. ehgrasterised by that
théi A oﬁ‘lBre?s aFé‘%@&t‘g@r bfggﬂ ef @ﬁ etctlfd ‘P@@ébﬁ’é&éh@ ‘E)lnnlng
crate pol ymer subj ec oeecrostatlcsm

froomthe Water solution and consequent netting, in which the partlcles of low

molecular substance were dissolved or dispersed before spinning.

5. Textiles according to claim 4, characterised by that the nanofibres
contain particles of metal created by the subsequent chemical reaction of
particles of metallic salt contained in nanofibres before netting.

6. Textiles according to claim 5, characterised by that the nanofibres
contain the particles of silver created by the consequent reduction of silver
nitrate contained in nanofibres before netting.

7. Textiles as claimed in any of the claim 1 to 3, characterised by that
the nanofibres are crated by polymer subjected to electrostatic spinning from
the non-water solution.



the non-water solution.8. Textiles as claimed in the
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the particles of netal dispersed in non-water solution
which is subjected to electrostatic spinning. 9.
Textiles as clainmed in the clain18, characterised by
that the metal particles arelparticles of silver. 10.

nmet of creatin er of nanofibres fromth
Sol yrfor Teligg &n CRTERR I ciGc Claye 4, |GhargRfaTisas By that the
k
TS cph@if i pagfes tf Meial BRERRRSD R ARl Sdutiop which
iatsuijecidd tdwelecimﬂtatmsmhmpgl ynmer is brought into the
electric field for spinning through the surface of the

r ot atd.rMextitey ge ¢latnedtinade cldiin &) ehargeterissd bjpehat the metal
nanofi bres created in this el ectrl c field are carried

Ryticles ara partis'es etsifMsie and they deposit on the
surface designated to it, characterised by that the
sol ut1Q3nAomegm(§/rﬁr creating ptheniangr efmanafibresrfromnl the pplymer

PO SRR o VTRIUEE Rl PR Ty Bference o
mﬁezmistbzg%barthw ¢Harged )eﬂ@rtrdde ahe th@mmunltme%dneidegat which
rea A net hod aﬁpalrre inthe claiml

SRliion, PRIV IBgT atoUERE i Slesticchols Jor SNaaItarough the
sﬁﬁl%teaapﬂq@r@t |h§aéﬁefr9@& %sa%d@ya%% SHER! ﬁx%egf:ét Abhofibres

e group net yes, physiol ogica
csraamldam:etlal,s etbetnics fieldhdire acarried ated thatadupierelectddeAand they

B b ki 303110 s o
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(5) yner netting substance the | ow nol ecul ar substance
imegisions| lees, than the draénesiah@f inanefbreso whick @te aluting spinning

ErL bRt A Bowbiet 1 306 FROH RS el OPRBRE <hou o
ot o 4 IR0 Eé%krsﬁeeﬁgfﬁh%‘;w%“’f@p RTBFISTRSd by that the

;sermaé@%f nbwvmm&ﬂ‘é)rl HubStHitbaeCordafesiP by fshst hy! Bfe substance
fpo ymer sol ution being subject to electrostatic

rthe iggoun anetalsysalteddyes, dihysistenically activel submtanges, odours,

,}é@@gg% ghh %%\g%/tgt hat the | ow nol ecul ar substance

I solution of polyner is a salt of

et al12. A method as claimed in the claim 10 or 11, characterised by that

the polymer solution for spinning is a water solution in which together with
polymer and the polymer netting substance the low molecular substance is
dissolved, which the nanofibres should contain after spinning or the low
molecular substance containing the substance which the nanofibres should
contain after spinning, and which will be created through the consequent
chemical reaction of the original low-molecuiar substance dissolved in the

polymer solution being subject to electrostatic spinning.

13. A method as claimed in the claim 12, characterised by that the low
molecular substance dissolved in water solution of polymer is a salt of metal
and which, after completion of netting, is treated with solution of a suitable



and which, after conpletion of netting, is treated
wo Wb/ fdsss@! ution of a suitabl esubstance and t hipeyy2d06/000018
consequent chem cal reaction the required | ow
nol ecul ar substance is created in nanofibres. 14. A
met hod according to the claim 13, characterised by
that the | ow nol ecul ar subst dce dissolved in the
wat er sol ution of yner is the silver nitrate, from
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pulymer ssoliémt fop @élﬁﬁl‘hgoiﬁai irforbwater Belutidbh. irA wigithothe fow

as cl ai (r?rede‘gq in the claim 15, characterised by that the
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non-wat er sol ut ymer for splnning con
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be creaie roug conseq Znt cheg‘ucal reaction of the original low molecular

substance dispersed in polymer solution being subject fo electrostatic

spinning.

15
low molecular substance is silver.

16. A method as claimed in the claim 15, characterised by that the

17. A method as claimed in the claim 16, characterised by that the

non-water solution of polymer for spinning contains the silver nitrate from

which the metallic silver will be obtained before spinning.



