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Filter for renoving of physical and/or biological
inmpurities Technical field The invention relates to

wo b@7fosdoner for renovi ng of physical and/or biBCDGZ2@Eb/000077

inmpurities fromthe filtrated nedia containing the
textile fibres. Next to this the invention relates to
the air filter containing textlile fibres for renoving

Pl REF sefovid o orR el rafBldaeaf o llfenc  ace

screen containing inner textile [ayer and outer
textile layer for renoval of physical and/or

i o] ogi ?.I {mpurities fromthe breathed in and
Eﬁgéﬂ%ég—&é' air. The invention also relates to the
water_filter containing the sand filter of variable
si ze bfe piventorsralales tdhenflter fonyiemeringinef ghysical and/or

Bio i SRbuti fr‘ﬁhi ﬁ‘ne% fiifrfBd Aeald é&ﬁtgﬁ%ﬁ%ﬂéﬁleﬂb‘ge&

Backgr ouna ar surrounding air,

br eat jj i<R; t. d i pdust t.j al nuf. act ur.j n

or eclg%%gg}[f)ct Q‘S tﬁlgggg%ti’og 'téliaet%g te the af élt?%‘? awfgﬁhEXt'le fibres for
rpnaovting vf physivak anbizorbislbgichEisLaltiesdrsn ahs Gitratbdage
spectrum of m cro-organisns, which as the originators

of meTiye hagrtionalelftesValss o 3hé $68 Scidch Néd Winggf Ofhner textile
human grganism At present there Is known a [arde

Gyahend yoster fextile ayerfor seropvalmfaaysical aspgiaraiologicalimpurities
. oY . o1 L ean :
{5l ihe cheathSain U BB ofH Vol o7 1y of the

kno but i f these ns concentrates first of

a1 10 sl o sriss, I FnaE i, cnBiningafhesand fiter of
wrfabld lstier op pafiidles o pERbEInG &Sﬁm@i@éll and/Br Bi&8GicaNimpurities
flgr)f nore _or | ess conplex labyrinth (e.g. of fibres) so

oracthe filtraled vatge ni ghest possi bl e probability that

the dust particles or simlar corpuscular inpurities

are caught. To renove the harnful chem cals, conbat

ases and for exanple al so unpl easant odours, the
artned neans are added by one or norel ayers
created by or containing an active carbon in various

formdn ther su@uneagpait owkithawgears WrB&HHREF SN, not only due to
effici gﬁ%u f these neans the |ayer of active carbon

indugfdy 11ag & afplagicaliisastarsnthese is reletively digh quantity
SR, i8I éhemicals and also a large spectrum of micro-organisms, which

as the originators of many bacterial or virus diseases are harmful for human
organism.

At present there is known a large quantity of various types of screens,
respirators, gas masks, filters and similar equipment for cleaning of breathed in
air, while the entire majority of the known solutions of these means
concentrates first of all to removing of dust particles from the inhaled air. Their
principle consists especially in creation of more or less complex labyrinth (e.g.
of fibres) so that there is the highest possible probability that the dust particles
or similar corpuscular impurities are caught.

To remove the harmful chemicals, combat gases and for example also
unpleasant odours, the above mentioned means are added by one or more
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coating of particles of active carbon or is filling
t he space between them For exanple fromthe US

wOIm402644 here is known the filtration systemBPET/CZ2006/000077

respirator, which contains one |ayer of active carbon
and a second | ayer of active carbon which differs from
the first one by the fact thap the particles of active

coal are coated by a | ayer of sul pha% e, .nol ypbdenum or
layers sranted by @pstiaIngriag aclvaicamalydn grarioyenforms. For the

. q o ey . . . .
BB GcMRRE ) By, Peindsh A, Bl Wit iof e
carboncisousualigncempldied ey pnethent cemichk sphstaeinng, avhich forms a

Gratingosticies ot abfrs SAart oS iaghe sPRogihe ePneRee
. Bocaxambie e Bedvs A el Ko el gystem of
féﬁ?irﬁﬂr?‘wﬂ?&ﬁrc%hfgiﬂ@rgn%%r}/e?e&oé@iv% EPoReand a second layer of

ection or contam nation. According to several known
aclivet cambeon twhigh eliffers from theafirstrionei mnthst fagtthat theyparticles of

m cro-organi sns,t hrough, t he f.iltration e -
prive ﬁ@@‘giaﬁe EHOPt%ngyi | &ﬁygﬁeqfrsgaﬁ%ev ﬂgﬁ'ﬁgégﬁhw of a similar
shsabRee.a new | ayer provided with an antim crobi al

substance or sonme of the existing |ayers of the

Filtrghe %mq& of 40Bh /IERYRE Meahy HevRriheRsaiBGRat in spite

The nention t7-m crobi al “substance |iquidates or )
af tHeirastativardosplicatech ksueturertheyrmposithhgo not act on micro-organisms

cro-organis in.a ¥ J .
Bioroeal ol prdifo ot Aafdue® BnEEUG s BBFBpte nto the
afrivags | ofettrNtuset E@béi@ly ehid\e alre vidughndar the etruttureedf the said
sphere of action belongs silver, both in %he iopic or .
maans, ibere thew avigtly syisianshiheyrmay, evelt atier adgitively long time
' r esnartie £ r [ : :
SEEBRART 0B S Bapil S d freo of fectn o
20RB0ReHGn.descri bes the nose mask, whose conponent
part is a ,,pocket” with small holes, where the fibres

of si \¢ebrdifg tt6UseIranknp@ht ssiliionr® prsient chedtransmission of
which render to this mask the antim crobi algro erti eRed in ai
whwilling eyicig-erganisns threugthine HitrioAntneddst foy% eeathed in air

1) ol o Lo ) ' e N
BB P S, TR xR Bl pralibd s an ant
microbial substance or some of the existing layers of the filtration means is
supplemented by such a substance. The mentioned anti-microbial substance
liquidates or at least markedly weakens the incoming micro-organisms, in a

more or less reliable manner.

Due to the fact that to the substances with the most effective anti-
microbial effect with nearly unlimited sphere of action belongs silver, both in the
ionic or metal form, several solutions of filtration means incorporate the particles

or fibres of silver, possibly of it compounds.

For example the WO 2005002675 describes the nose mask, whose
component part is a ,pocket with small holes, where the fibres of silver or
tourmaline particles are positioned, which render to this mask the antimicrobial
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the nmeans for renoval of m cro-organisns containing
silver is first of all relatively conplicated

wee@dostwon of these neans, which nearly al wayBCT/CZ2006/000077
i ncludes the necessity to produce the body of the mask
separately and the antim crobi al substance separately,
e.g. the silver fibres or padicles, only after mhlch

assenbling of .the fjnal .pr ct follo Th ar -
ptTiee o et el ik Freif  HipSenee” i e Tl ¥ unwiling
nﬁ@,ryj@,tga@.mmg circuits, both in buildi ngs or vehicles.

At the sane tine there are known applications using

the tmétmlssel&mégé dFQRfsbMme %dsm* MRt bh dkhdP&SIutiers Pdiating to

antim crobi al ects of silver to prevent reproducing
theg meansbies andove of m@lcrq;mgam@smal contpining isdlyer ris first of all

e SRR prr Bigh B IR b VRl Lp SR RS ncludes

tihe abogssin tol producé ities boﬁ?‘oéltﬂidﬂ ehskssdparatenehfddhé aintimicrobial
relatively costly and co i cated. Therefore
SHH?@PPﬁaﬁPBﬂ@"%‘Yu%@ G % iMes o ®§ Of Refticless rply after which

ag?%gﬁbg%hﬁérﬁ'%" ﬁrb&ﬁ?ﬂfﬁh&}?@ cases. Fromthe studies

idal status o e substance it is nore over

kno h'éhglh a'?%t&{h%”é Q{S’ |np9?es kiBloY of %ﬁra{:lééh&gaﬁ{ bﬁmcéﬁdltlonmg

soI ances I ncr éased
cironitsicbothf i rmumimgsve;rsvetmdzleeceﬁet th%san@enm zthe:é are known

Palivatianen ¢ioing | the JBXUS LTI GURRIANGLSVEG iMPLdmakee Use of
al% %r%ﬁial EREQL Y ﬁvﬁ@ﬁ?p%@ﬂf \'G\!/%roeﬁmﬁgtdf"rﬁlc?éﬁb%t of other

e carrier, or throug r contentration o
bidlegiaat |'mm1rﬁ@lssn dexdide products, eag rinesockT loe takglect i ve of
the invention is to elimnate or at least to mnimse

t he mmwtaa@fwsagetdsfesmmsmm StMg)foftWﬁear‘ftoranbiological
si myl taneously to ke us the kno as regards.
PRETs s HEVETNGIRS ﬁm[e 1 RIS o E3ly T #60p fomplicated.
[ fofi froRMo | impuriti
ThERte %E‘“’Z?"%“ﬁ’?? H‘éﬁ%?{'f’?ﬁ gt “?b‘éiﬂhed bical impurities
if Mastcas@s.ch contai ns at Ieast one coupl e of
nanofi brous | ayers, out of which in the direction of
pass&g@motha lstudies tofataidides Btatushef e stubstarnekl lirisusiore over

(BB 450 She o SRSy b B i Sstances s beng
increased wnth specific surface of the active substances. When the size of
particles of the active substance in the carrier is decreasing, it is possible to
reach the required rate of effect through a less quantity of active substance in
the carrier, or through a'Iower concentration of the active substance in the
carrier.

The objective of the invention is to eliminate or at least to minimise the
disadvantages of the present state of the art and simultaneously to make use of
the knowledge as regards the possibility to reduce the size of particles of
active substances.
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one | ow nol ecul ar substance active agai nst the renoved
bi ol ogi cal inpurity or renoved biological inpurities

warpa7vhwicecond nanofi brous | ayer is representBdI/0g2006/@00077

filtration nanofibrous |ayer formed of polyneric
nanofi bres, while the size of gaps for passage of
filtrated nedi a between nanofygbres of the filtration

nof j br.olus &.ager Js smaller than the size of gaps
g@?—\ﬁ&m 10k active nanofibrous |ayer and
r than the sjze of elenents of biological

m'uhefﬁ/ oBIeHiVEI BlgteainveRiien ihﬁﬁegeqrbﬁ%@(ggy‘r%alﬂ@ fiter which
%(%]Hécéipi%ﬁttléé'ét' Stk BB H#?oflb%l% lay@&p@gvcgp&tﬂsl‘% iPfhe direction

er containing at Ieast one cou
ofapessage us§ the diltratecc onelliagtheo firste nanefimousnlayenss sas  active

SRk e e BB P o s B et
o dw Weslsetied SUBERINGB ActiveHgafist whé tehfWedDhiBRdicH impurity or
substance active agai nst the biological inpurity or

iemRMac bistogiealignueities @ndviecseqogdornadibieds iayer is represented
B4R Pain HanbRErREayE RS LBt BinorEes, wie e size

I es  enD
ﬁfalgghfs foy paesdgel of aftlﬂratfedna'ma lﬂuedmeeh a!ye\:;\mhqfitﬁe_e aofhehe filtration
eld.in the active nanofibrous |ayer in ich is _upon )
@%ﬁ\b&w? %'e(n%sn@élsé an, beize vk vaps hefween nanofipressof active

. ¢ Ly ; r- _

AV S RALE (b e Bl T MNP bRl impuriy or

bidloginahirepusties removerhbyimeanst of thisdiltratien oangliersusflayer.

nanof..b s_layers,. out. of i.ch each i.s deternned .

for ol ARNaTGE ¢ 8 el eahlBifing B feadtiriso bt Sanofibrous

laprsr bt¥olingli tof eienavdntionogbasibis BBpetiallpsin Mit! el Biological

the direction of passage of the filtrated nedia the

imrrifieg uaaugistu Bye e filikatinn inanefibrausy daerhale kilied 1air at least

; 0 . . 2 _

Bedferits §7800h0 BRERASGHP lorRfICodEL SHabianbbictive Whainst the

Igiptorg;ica:l limlpufityr omi@hmhiti&ghwm Le‘rqm'/dﬁwihdxrh 'rsfccmtall 'Inbdlfrin nanofibres
ogi cal i rities t t he preyious couples o

A ggfv(?ugaggﬁﬁypgs ket dihehlolagical meKriies bing reineyed, after
r t g i : ValLpn i ; :

b Sautint F the AIRBUSHD MRNBRERES)BYEcafy thert felg,in the active

hanafibacus ayes i nhichoissupany thenv acting the rspective active sobbstance,

nanpf.i br ou ayers creates the actiyenanpfi brous | ayer

BReR s A1 of PG RRS PR Y abipoTanbiais Byefs i |

It 1 STG @Bl e RAMMEMLY 66 tHEORRS 19 GdRbntRRDUsOP® Estains at

nol ecul ar substance effectively acting against
lepsl tie cQuUPlasof inenelbiseisrgyersu @it dbywhichi eachais datermined for
&ﬁ@%bbfa%s Iihéi\ﬁ%'ﬁon of different biological impurity or different biological
impurities, while in the direction of passage of the filtrated media the individual
couples of nanofibrous layers have smaller size of gaps for passage of media
being filtrated and each consequent couple of nanofibrous layers is determined
for catching and liquidation of smaller biological impurities than the previous
couples of nanofibrous layers.

Reduction in number of nanofibrous layers of the filter upon preservation
of its efficiency is reached according to the claim 3. The filtration nanofibrous

layer of the previous couple of nanofibrous layers creates the active
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of the follow ng couple of nanofibrous layers. In an

advant ageous enbodi nent of filter in the direction of
weawsasgw4of the nedia being filtrated the firseCoApI0&000077

of nanofibrous layers is determ ned for catching and

l'i qui dati on of bacteria and in the direction of

passage of the nedia being fidtrated the second couple

of nanofi brous |ayers is determ ned for catching and

nangfibpwsilayerosf thefakewing Teuplesqfi nanafiRieusslaygis viilgdbigformed

[ [ e jffe i j S ;
s Ribest'® chfiihinbChe fast e M fRbIeCRlSTT. fbstance effeciively
afo?::lg fa@_bms:t ibiologicabimpuarities Hegmg :cmhgkmjil)yag fitmatmr;anale%ﬁprous layer
effectjvely acting, agai st bjological inmpurities bein
Qf&hL@?ﬂ"PWA@gt%’é’%gf/@g%%r%ﬁkﬁ’%%l ut | onmi)t i's )
adva?ﬁ %eQH?aﬁt%gégﬁs farhBddineRl on &ftef 'irb'ﬂ%l%iirbéﬂ@rg og;passage of

the first coup nanof i brous layers is fornme )
thanuédiabeing fikmaied rthatfirstcaups ef aarofifapys fayerp s datpsmined for

f di 1] filtrated. ! t . ' .
S 2P DRy LRSS e IRkt 5p8E of e media
Heithg Ifraed B oddduneuesolipieeof waibfibhéusidayae is determined for
nanofi brous | ayer of the first couple of nanofi brous

dadghing ang |iqltblidﬂ§i§>rb¢f vieisesi bhisspiBingaimpdyaniageeus n pad due to
AR S5 o AR LLLoRAACERIARE] e, copont anc

dimuittanéously rfenafdléctioms of apitableatow aokeentart sulbstahee effectively
filtration

] nanofi brous._ | ayer. of t second coupl e of
?Fé'ﬁgfqgﬁ"?ﬁf@“ﬁﬁg@ﬁgmi‘%urft@lsr@dn%Pa@ﬁof i bres, between
Whi Chpgt pfe gﬁﬂﬁlef %%nﬁﬂ)?rﬁ,ﬂggoﬁnftioﬁeﬁi B helastagebusaffese filtration
er than

are snm the size of viruses, which should be

manodibtousy tlayer fof | theatfirstn coaplef phmanofibsgus layerg in formed of

acti.ve nanofi brqus. er o e C u . .
Aot 3030 Sch Bl e b NGB8, 5Bl g et
GhallGRhnane Yiké Wi tHal srislisst veterRf ivbidh sleodyldalss icagght by this
agal nst viruses being caught by the filtration

filiaibon proglbloapdayer, anskthecachie banpitrous laeioph teofist couple

layers.. itk s.¢of [or r
ACTBRRTRERLS, 108 5 SR o nghPREI QUTah P St toast one
badieiiclasleidwondiécllagsobstahop fiettiesly ervtihgesgaihsio bdoteria being
targeted action upon certain bacteri aﬁizflPeCt ed

@yr?grqsdpepﬁg filtegtion qﬁ@?igfq@laxﬂb e §?F‘§n@'@8 the filtration
r‘@‘&tﬁ%‘?ﬁué)flay Nt ithE O4sedridy 8bapl&N&r %@éﬁﬁﬂfuspfaélg@ﬂ 9s Formed of

eing filtrated between nanofibres of o
fandfibaes, opetmaenf whiduthd gaps fof passade of mediapbeingffiltrated are
sr,]r%g érl H{aonu%héagi%so rv(leruiécg,sgmwhich should be caught by this filtration

nanofibrous layer, and an active nanofibrous layer of the second couple of

nanofibrous layers is formed of nanofibres containing at least one virucidal
substance effectively acting against viruses being caught by the filtration
nanbfibrous Iaye'r of the second couple of nanofibrous layers. Splitting of
couples of nanofibrous layers according to size of particles being caught and
liquidated of biological impurities enables also the targeted action upon certain
bacteria selected according to their size one after another arranged couples of
nanofibrous layers.
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300 to 700 nm which enabl es catching of bacteria
creating the biological inpurities being renoved, as

W ba7o5a0 of bacteria varies from 350 to 1000 PET/CZEN®6/000077

gaps for passage of nedia being filtrated between
nanofi bres of the filtration nanofibrous |ayer of the
second coupl e of nanofi brous bayers are from50 to 200

or t1 DS 8P, 10 PESSa6 68 st Rerer HITaIe betwspanafibres of the
@lggﬂbljr %érﬁ;ﬁ%ﬁ%é‘ ”éye?aéicfﬂé‘ ﬁrsqf?dﬂrgflé‘ B ndofbreid @a*éggeére from

nm from t poi’nt of Vview o esent state of
300 teeaﬁﬁ mr, behiph obhabtes i catchiagt of badiemfal créating the biological

RSB b A e 308 Rt A i 596%5 1000 o,
nanof Ths @%pg rfgﬁbaééhghb’fbf Neuet bémbefﬂﬁatteal Isetfelent natibfibes of the

not excl ud upon achi evenent of the thickness of
fHiretion mnﬁahmsuaugr phthenseeonst coile mftmanefipreys layers are from

@?’fb% AL S 5ﬁaﬂ{; %ﬁ?@hgﬁg‘. et H§ dfaay@g%é ;bé)'(i:'tgt?n of viruses

ace val ue O seve ens o nanonetrers.
wﬁog@tchef'acnenstfo bnzeufarlesyreom 0 tal1|50amuv«8atenmgomfedruses of a

%93"@{9@8"5@8 PO AF IROTHS PY O 2YPRIT Fr T gt SSams to be
fic @Iuéecél%?etﬁléiﬂt ﬁl@ﬁm&soﬁf ﬂﬁfb@lﬁ)hbrféﬂb?lb'ré\y§ Taileh Ath gaps

a sna ?er surrtrace wel han in the direction
fosis pageags  ofhanediai bem rfijtrafiedt betweem enanefibres under 10 nm.

RS SREE B8 P BeBI0 ok BAUSeA BYEh AR AR RA SR Baness o
protidicktC nanbfipesmafbimitd Yofohanametérdr aith Indenafint Othickness of
medi um being filtrated. Polyneric nanofibres of

nam@fmﬁsamtheamer sy ePlaes éa%leaqfeseyeﬁaj iersiof RaRRYEteLA.
el ect gashali %e?@ﬁbtpgﬁfn%a‘?{oﬂ?%l}’snel%kg SOl Wi %I'ﬂ aeﬂ)%ve [mentioned

pol ynmeri ¢ hano I Ve na | br ous Tayers
enmdwdhﬁdnt‘sw:ﬂw;hueh edvantdget iic anpimtervad froim 901 ycmé)r?o g/m while

i on cont aj.ni the particles of respectiv
ot Hliratin” BaDotEioe laverota IaspsRbeS SatsIRionHanoRb s lavers has
rgbrﬂamérgsdﬁhw% egrﬁ'tgén 9h thS%ﬂFé“c‘th%f' @a&ﬁbesmr?é media being
stance are create rough sone
ﬁ1h1a$ed/vbngare uqop@sjtmeda actife nan@ﬁbrbueiayemrof nbe asesnmjwe couple of

e s of accordi ng to the invent

BaNSTRIofSs BYBtR o lhisgatnoEa et "ehf GehufnatElhat pommeabilty of
ﬁhﬁ@méﬁsqléyé?é'l‘&fmbﬂﬁﬁn peirtefitrat®l. t he content and size
of particles of |ow nolecular substances which are

deposPobineric t Hanofbses bef diftratione manefiprous layers are produced
through an electrostatic spinning of polymeric solution and polymeric

nanofibres of active nanofibrous layers are produced through electrostatic
spinning of polymeric solution containing the particles of respective low
molecular substance or a substance out of which after spinning the particles of
respective low molecular substance are created through some of known
methods. This way of production of nanofibres for nanofibrous layers of a filter
according to the inventioﬁ seems to be the most advantageous as at this
method the fineness of nanofibres as well as the content and size of particlés of
low molecular substances which are deposited in them, can be affected to a
broad extent.
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broad extent. The | ow nol ecul ar substances applied in
active nanofi brous |ayers of filters according to the

WO pwens40an are sel ected according to the bact ePCHCZ2006/000077

virus or other mcro-organi smwhich should be

liquidated in the corresponding |ayer. The nostly used
IOM/nDIecuIar subst ances appl yed agai nst the

b|oI ri renpve re the | ow

o S o Bl S B By e Spnatraus faers of
ﬁ'ﬂ‘etr@'a'cbélaf r&/@ tlﬁ'é’lmeH $ afd séfeb acBtairey BhY BHEIRM, Jirus or

salts an i odl ne. | amet er s nano res vary in
ather maigpe-ofganisrBowhich 78itouldh bavlhqu@aten‘ uprtlee eroregsipondiofg layer.

suf figcient rmeabi | i f . nanaf i brous | ayers. the
Trd fesfiy e ioWT Bidtecuiar BarBtes Siklkor ABRlRy B8 biotogical
iRty being h@m@vé@Céreoliheolbvxpﬁfcﬁé@.ﬂapéub@l@h@egqrdiﬁ the group of
filtrated 1 n_each consecut | ve nanofi brous |ayer is

siver dn g metallie Hormac cemprrgds iof sier, giiiriefnaty paswgia selts and
Wﬂllﬁ?fﬂ@ ng filtrated between the nanofi bres.

Sinul'taneously with this, with advantage, the surface

wei ghiDiaofeters o€ spnaoiibreg mylcuﬁ ithoe: caisge fpen 50stoa’B® nm, while for

RRERANEBL T SUEC PR T eARIIN ol P TbRP s Svete jbgidiameter of
FaHbr& € $h idﬂl\ﬁ@uél"f%"d&lbm&qfayéfsein tAk difeRtieAve béé‘%g'etof media

is advant%geous haracteristic size of
being i Gitratemfini eaﬁhnﬂoesacuirves@mpﬁhww layew isotecriglasing with

SR o 2BBH, B Rpokohl BB, A Mfeon e

WERHAfibeESs ShautasssLis vaths this O withe advanBber shéfsurface weight of
nanofi bres. The_above described filters are desi gnated

qosresAanding nanofiroys fyer inalspidaRRSINGUt of whi ch it
IS nepesssy |f;fe9, bF ¥R wiﬁﬁpﬁ?y%ﬁﬁgabﬁ%kt 'a?ss mentioned

but especi al br'ologi'c er ef
alreadyois¢fore, euimmmtedmm fixedrig plolyrherd¢ adnofibrel, at me same fime it

water. The prin le of air. filter accor

S agenGaeohss I HRershartiarisicase & PediiShid ippmoleciar

Qoshaned idr RYs nhém@ulér s%sta%thChahanBrB@ & e é Manofibrous

of passage of filtrated air the first layer is

lagetsy dieaaitofther mngel ayfreamf‘brtnedoaf npul wngei the snze of particles
arti.cles .of at |east of one | ow

nanof i br i ni,.n
HEfeRranaE iR 1 Rt o T RBISE: b ol ogi cal
| MpurThey dRiveddesdiberidfibsrsbad aakigRbted for filtration of gases and

liquids, out of which it is necessary to remove not only physical impurities but
especially biological impurities, and therefore the most frequent media being
filtrated is air or water.

The principle of air filter according to the invention lies in that it contains
at least one couple of nanofibrous layers, out of which in the direction of
passage of filtrated air the first layer is the active nanofibrous layer formed of
polymeric nanofibres containing particles of at least of one low molecular
sub-stance effecfive against biological impurity being removed or biological
impurities being removed, and the second layer is the filtration nanofibrous
layer formed of polymeric nanofibres, while the size of gaps for passage of air
being filtrated between nanofibres of filtration nanofibrous layer are smaller
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i mpurities being renoved, and the second |layer is the

filtration nanofibrous |ayer forned of polyneric
woawoosdones, while the size of gaps for passageCDEZ2006/000077

bei ng filtrated bet ween nanofibres of filtration

nanofi brous |l ayer are smallerthan is the size of gaps

for passage of filtrated air Qetmeen nanof i bres of

active nanofi brous_| ayer, ousl it

thanis e sk wssfoz@aéﬁaqaﬁp? filgt afr ‘hatieglinanofibres of active
hémifirb'r&}(s %}e’?%ﬁ& %gﬁargo&hplt }8 'sﬁ%{lle'r'm 3] 'tl?é &izeP6i Particles of

renoved e inventi so rel ates ace screen
t6|ologrcmlmnpugtydje|pgyemoaed anUiodnglcmlom’(pgunbas beingjlrennd)\@l
fromghe. brethedln e Qut air

cont a1 IRt ElsonsAteR e hpees Pl det Thifidving, L physical
md/afclb%@?%l P ulitiee Fidre thki Battied atodBeBEd tdig air, which
outer tex | ayer and the inner textile |ayer there

¢entainsdhg ewiter ang mrteréqexm@iayer Wbl@theapem@p@o%taﬁnnvﬁyhon lies
0 br, t
e N =
%!fr?mdjﬁd ﬁaﬁcet#pller@fenammfltirbas ghyesfstoomntamfngatme fitimdiage nanofibrous
efore the filtration nanofibro t
BYPE G GBI DEMRAIL NG TATOTBES A1 30 Mo AbiAgRRIding to the
@%‘lgﬁéﬁ%{r?g)fc@l@ fady %Ere%”hﬁ'tl?é dfechibn! @Fi%fr BASsage before the

ctericl ' ow nol ecul ar substance. The face screen
filtratibh manofibeiushlayee thehg 33 exanped wdtive ewnefibreus lexecformed of

B 2 dRb ol B Pl SBhr oL bS8 TR, hctricil tow
RloRRdr Substhnée. e PRdeNgcreBnaidableow estichythgqHysicatlimpurities
surroundi ngs before anbi ent biological inmpurjitie

ad tpcaleandricidaiedhe hislgoisat ippuiien Kymed of bacteria. At the
%%g@rﬁrﬁ%q? m% %o él‘?én oo?c?rbﬁ t3h B ?"’\@bﬁ%elh fﬁ'ﬂe?lologloglcally

bi"o |npur ed ou nei ghbour
peinée . derdLIrfda’igmbefmem‘mlhenUlsldlag:eal lcrfplfrmee m'cioeepneventlon of

for protection of man before t eanb I
biRRUANGI &8 qfPiaioGioRy TPV RS Gt 1PLATPBRIBN O BRTET pefore the

f yeen the
bBjdiicalibpliificl BREAtnba it b nofiflo ﬁﬂéf‘%& Smeri ¢
nanof Filtraimmndnoﬁhreusﬂwelrldféad:emeneemf@n' @rb’@caan af gepan before
ﬁ'ﬁnaCt i.ve anofl br ous

amienty W'?ﬂ%‘aﬁ’?‘mt lgfagfmg%ddél? ﬁ gllr%r\:lyon of breathing in

pBioRs Uihal ikt esitité dayers gt BERRserthe ilaBionOnhAbAtREus layer
I n-the nanofi-bres of active nanofibrous |ayer. The

farmedaof palyimaeris nenofliresayped qutar taxtile dayerrthere éﬁ:ﬁéréﬁged an

a0 28 AU, Pl A RSy pepes o o

fddlst one low molecular bactericidal substance, which are contalned in the
nanofibres of active nanofibrous layer.

The filtration nanofibrous layer of a surgical face screen for protection of
breathing out of biological impurities is arranged in the direction of breathing out
before the outer textile layer and between this filtration nanofibrous layer
created by polymeric nanofibres and inner textile layer there is arranged an
active nanofibrous layer formed of polymeric nanofibres with particles of at least
one low molecular bactericidal substahée, which are contained in nanofibres of
active nanofibrous layer.
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before the outer textile |layer and between this

filtration nanofi brous |ayer created by pol yneric
woawoh540es and i nner textile layer there is aPCHOZEH6/000077

an active nanofibrous |layer formed of polyneric

nanofibres with particles of at least one |ow

nol ecul ar bactericidal subst&nce, which are contained

scr ooy 5enSeRert fom P SRRL o fsRedCly SR bRRRyno out of
bivldgicdl ubip@hties cahtalmtwa to@sies ofihanofibiows lagersv@tsiclobre facing
nanof i brous | ayers - B{B" facing one another with

Of‘ﬁénpth‘?rl"i"ﬂhm%rnf”ﬂaﬂ%? PBP oug S. At the sanme tine
Pt 0 A¢ qely %Bh?égﬁﬁiéslt‘q@%vgﬁfa{@eﬁ%% %BtW%BBFIe*%r&W?anoﬁbrous

| ayers have common filt I'on nanofibrous |ayer
layerabaen aapoonsnditiratibrmeanofidfrouh layleace screen for

2 e 58y R BBt b FREE R 398 hn s

bBateikl Heoyap é@dﬁﬁa@éa@eféf%ﬁ 8P betRedR I8 Mandfibles sfide filtration
gaps etvveen nanofi bres of active nanofi brous | ayer

nanefikyopadayer aradrara $804e 788mm owhile thegaps hetrrerhranofibres of
DA ﬁéh@fnb%ﬂﬂéi}ieﬁ?grg?gggpl ns virucidal couple of

nanof 1 brous anged in the direction of

passigg fa‘cea;smrebehfm\?\f]h?@ﬁmﬁl afgdlimlst Gaghdrén Qa‘ndf viruses contains
nan roys |ayer ile the filtratjon,napofibrous )
Wadda! Gl PBE?BQTS Ibrogia R eer Ariangst i (e SiTPajon of Rassage of air
b@ﬁﬁ’ﬁl BéHte Iﬁ&ﬁ@é i farlebYSRa é&Othéecﬁeffﬁt?zﬁﬁépnéﬁbﬂbrous

nm an Irection of alr passage before t
Iefmelrtofawumdaianmﬂplbr ohgahamueflayersuhasagap@dpt @aeSage of air

nofib I d ti . .
oRtfkR BrOttoieR EPR 505 2B B, ARG 3% liBstien;qf; aif passage
bbﬂﬁe RAE tileatRsn ﬂénMﬁlﬁM@bdé&erS@lbﬁfm cobipld lof n“aﬂ@ﬁbﬁdu@ﬁayers
i s advant ageous, gaps between nanofi bres

ﬂwe.np@ﬂmwfa w&u&anngé@usﬁayer iutarangd @fdmcgnb@es contammg the
paﬂ[&‘{g gﬁ\g@(ﬁg}ygﬁsﬁg{,g greater than gaps between

nano I on nanofi brous | ayer of

vi r ugt tred sametinee difis maivafitalgeous, if gaps betwske@mhahbiibreant active
[ smal | er than gaps bet\g%%gan of i bres of

t
NENPRRTRLS JAYRTRIAUIGHIS GoVRle & HapPTIBIUSIRY RISE Wealer éhan gaps
b% vyé@ﬁoﬁér%ffb‘ﬂésl 8y eﬁlﬁﬁha—ﬁ‘ené}'idfﬂ)‘?bﬁ% fﬁafh‘ﬁtﬁkﬁd% couple of

ter accordi ng to the 1 nvention
nehefilsrand Iayersand atthe samettmmwgmallant thaewapsabet\mnpmMOﬁbres

o B BB oL o e ot B 64 1.
The principle of the water filter according to the invention lies in that
behind the sand filter there is arféhged at least one couple of nanofibrous
layers, out of which in the direction of passage of water being filtrated the first
nanofibrous layer is an active nanofibrous layer formed of polymeric nanofibres
containing the particles at least of one low molecular substance active against
the biological impurity being removed or the biological impurities being
removed, and the sécond nanofibrous layer is the filtration nanofibrous layer
formed of polymeric nanofibres, while the size of gaps for passage of filtrated
watér between the nanofibres of filtration nanofibrous layer is smaller than the
size of gaps for passage of filirated water between the nanofibres of active
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nanofi brous layer is an active nanofibrous |ayer
formed of polyneric nanofibres containing the
w@anviosioes at | east of one | ow nol ecul ar subst BEYEZ2006/000077
active against the biological inmpurity being renoved
or the biological inpurities being renmoved, and the
second nanofibrous layer is gpe filtration nanofibrous
yneri ¢ nanofibres, while the

| ayer formed of sjze .
nenogageyist Weﬁa@scggsenaﬁanews It ssmale tham dheasize (e Particles of
|t

H388icp Ly bplro ooV SGleRP iy Y bgiRg TERIcNEd.

bet ween t he nanofi bres of activenanofibrous |ayer and
inultaneoy |y smaller than the size of particles of

m&%@-ﬁm]el ng renoved or bi ol ogi cal
|rrpur|t|es bei n nmoved. . Descrip |on of the .
The & ‘Pg eﬁgoﬁ Aimept tcﬁ heyIBNED ‘?lna?@a scri'%matlcally

Iﬁ#ﬁ%@d lﬁ%lnt: st'd%ﬁM@se\ﬂhér‘é BBHi§S I3 WhEGiteMb&tBining one

ows t ter contaflning one couple of
owpta‘ Dbrrxam@flbay.sr Ryers withar kadketl direction off flowingi afythg media

ielois 51 o Ui iler £PONg Bl O8rEs f pefGRpRUY Rers, the
I-‘:/ﬁ' B ethe Citelr adohitAiBirg Ve @onbRs of nan@ﬁlfrbbs dayen’sayhrch have one
i ch have one nanofi brous |ayer that |s commobn

mangfibmus leyer that is ﬁpmrgﬂn,awea ig- #1ia sestiop frough| L?@da'f F filter with
rﬂé@{éﬁt&l %g%ﬁ & él{ b@Nthd 2% g F!f gShOﬁN% Eoé’@pﬂﬁé%'&'chéh #tough the

rough™the What er ter
watep lfilter, ele pRigt Gal acmmpaflada@lartcm arbss Isecﬁme gttheeface screen

q%gﬁ‘%gim%g %o&g%g%ogf ln%ng‘lppqi{%o g{sg u?tglrrgé(elfﬁq]gllrpﬁtloq % air flow
dtlrfh ﬁFéa’-t‘hlﬁg”H' 'tiﬁéeﬁ Pabt b%m’%ﬂﬁéd Pardiar Qé’@:lbﬁ feolighethe face

SCréen contal ni ng on coup nanof i br ous ayers
sgreéén centeédngi mm:coumlecﬁf manoﬂbmws layersnyith meankiad stirection of air

i 35 o, TR 4. R B L il e e

dcR¥en %oﬁféf niRg W6 HouPlesPbf Hélﬁﬁlﬂ?bﬁ@ Iayérglf@k ;Lweaahi%m of breathing
out of biological inpurities, the Fig

ini ansd breathingapui af biclegicahinepuriagh tlﬂ%iflg a@é fb@r%mphfled partial
SR PR U, BRUCLESER BRI Sl VB WohbriSies avers

wittiphe fdoatmpa WItraﬁtlorsmofmmw tayegthelfg f Asenglifieskbpartial section
cont a| ning two coupl es. qf nanofi b ous |l a i

a}{é)?% Wltgh & with one

G SgIREN £RRtainiag (t:‘%?n?BHp IRfQHS BYERHWY!

ﬁg?‘b'réuse%y@?fﬂdt?é c ﬁ%df%nﬂﬁh?% @sﬁ 8 shApARIY partlal section
es of nano

al ning’two coup ous yers Exanpl es
mi‘ommacﬂamesd:reen containing two couples of nanofibrous layers.

Examples of embodiment

The filter for removal of physical and/or biological impurities from the
media being filtrated containing textile fibres contains in the example of
embodiment accbrding to the Fig 1 one couple L of nanofibrous layers out of
which, in the direction of passage of the media being filtrated, the first
nanofibrous layer is an active nanofibrous layer 2 created from polymeric

nanofibres containing the particles of at least one low molecular substance
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The filter for renoval of physical and/or biol ogical
inpurities fromthe nedia being filtrated containing

W@ e00viose4d | bres contains in the exanpl e of enbpdl/GER06/000077

according to the Fig 1 one couple L of nanofi brous

| ayers out of which, in the direction of passage of

the media being filtrated, thetfirst nanofi brous | ayer
r.2.created

4FeReP b4ty B B TrHR 520 550 o Dot mpurtes
Ibaagt remm/dop\m rthé efitdoibn Sofysdsyagecsf gt Iﬁé%hé‘%ﬁkeﬂé@l thhﬁngh the

bi ol o |npur|ty bei ng renoved or bi ol ogi cal

‘?HRJ? sn%@ﬁ’ fiRgove d%w%ra thensegandy nﬁ@@ilbr@nlSdBYQla&ﬂg@ filtration
f
Rdndf Pﬁgﬂ@% rfd fdriiedr pé) ﬂ%ﬁnﬂaﬂn’g}fﬁgr ) h',ea&eer size qf gaps for

nano rou ayers the se o]
passaget |oc5nmedla)fbdnmg)uf$ltriamﬁerbe’ﬂwéennm Wan@ﬁbw&fdfcthe filtration

nan f| br e Je th ze of gaps for passage of

HBr0S Tayed srarialribft g sins! aansifbopassage ehmedia being
fi Itrbiéoabbﬁﬁleélﬁﬂié 'th@ﬁEre%adieéni’a tﬁe%dfﬁ)ro+§?é etrdrf and smaller
si ze of gaps for passa a bel { a}l
ﬂbéf'v\m StZﬁeOfn §ﬁdfq|€tﬁr of E?m@loglﬁalsldmpu&‘cynem bidlbgioak impyrities being

S R o 0 0

rati on of i, br ous

th filt . The Fig.
5" Shotee Efb- &S St srngeent & ffes or oora) S physical
aﬂ’mlér bﬁilo@ﬁé‘l/ |ﬁ’fpdi’it|@é Wh%' cdﬂEMé'tWoeéoug’f@é cpq cp _Ogto?'n'éﬁﬁﬁbrous

couples LlI. nanof i brous | ayer
'@)ﬁ%ns %t @fewbmemm n‘sodeteanmdn@rm&phmmndahqmﬂtm of different

AR, 3% ol e MRAE Sgrorus

layersm cofutilesfitst coiupfaldf bbnhansfibryeriayéss fsofdmédot;f nanoflbres
nanofi bres between which there are erj)s for passa
PENYUNIRY there argigapssiorppesage ahm keing tiikra $meller than

i8Re ls Pﬁ‘\‘ét&héﬁeég?a%{brwmcﬂ Lﬁ@%%r@a%ﬁog ti':hsI gagpﬁbrous

nanof i brous | ayer and an active nano
layerof Mheandram an:iuvpl eahdfibroUsniayet | 21 oofs thayfrss dotiple L1 of

cre bed from nanof i nt ai ni ng..at | east .one
RS Br raien S ouh b BRARES ear contaloBgy at least one
tReteMad AdRW ol RATAreS iR tareed EFfe@th@F] %%§|9§ %p'am:st bacteria caught

filtration nanofibrous |ayer
hyaﬂdﬁisbe%\@ I’lﬁ@a@pnsmrwflbrm !ay@orﬁjl Cthapffiirdt@nofanofibrous |ayer

TS TR T -

dmong attdch $Iﬁm’e|@’é %Wfdrfifas%agé A mudiUsEifg Vﬁl‘t‘r&t@d smaller than
should be by this filtration nanofi brous Iayer

thagian of \ﬁﬂ&eﬁw@l%ﬁho@'dmw this dilfeatioayranafibroms layer 32 caught,
R 2R nBnbfibRUsNBP& 22" RUBe second couple L2 of nanofibrous

layers is formed of nanofibres containing at least one virucidal substance

effectively acting against viruses being caught by a filtration nanofibrous layer

32 of the second couple L2 of nanofibrous layers. The filtration nanofibrous

layer 32 and the active nanofibrous layer 22 of the second couple L2 of
nanofibrous layers may also serve for catching and liquidation of bacteria of
smaller dimensions than the bacteria caught and liquidated by the first couple

L1 of nanofibrous layers.
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t he second couple L2 of nanofibrous |ayers. The
filtration nanofibrous layer 32 and the active
nanof i brous |ayer 22 of the gecond couple L2 of
nanofi brous | ayers may al so serve faor catching and

| i quiTherefoneof wacoeples bil. k3wl nanofibrausslaiers argatsednthe size
o&?&#}%ﬂ&%%iﬁgépmeg th&#@\fd% th‘#@ﬁw@bﬁ&ﬁ of g‘é@ﬁge of media

ayers. here
Heing filtreaed forer afier angthes fallowving ednofibousi Iayemf Magd, 22, 32 is

e AR e et i B G SBo  Von e
a&‘ﬁ%%d&ﬁbf@ﬁo%zg gv%f ltl?é’ﬁf cguélea LP&f naﬁgflbr%%s' Ryers. Smaller

ecreasing gra est gaps between the
gamdﬁethteeﬂ the mmbresrarehe tlae itreéionananefifirous laygy @ of the first

gLt 55 A SR Fers il IEEL BEP KRS 1 the targest
sféléétéélt hficrobdraahishisd Uthalt ay@.ra||91are)fthéhbaéter|at \oauglneuer gaps
of nanofi brous Ia%ers whi ch _serves for Lfgtchl

Qtweﬁar@e’@tflbé%ﬁ ate wdhaiastive frgafibroms 1ayera2,pfihe ﬁ;g%.m% couple
!Fg%{ E\eﬁbﬁ tbis lgg%rosfsgﬁé Iy sﬁi})‘/ﬂ%ﬁp%wy&\ﬂé@ﬁfﬂaﬁbﬁﬁre@&e in the

ac IVE N I'br ous e secon
fﬂﬁamre nbaoﬁtbrdmsrlaf/emz)oﬁthas@wmchowmbd_&nhhamﬂbrga@iayers In
tvveeH nanofi bres, are in a%’betratl on na

hhgy@qt iHystrated asethere 8% l&‘ﬁ? bEOHRIRS LY nfor&%mf%ro”s layers,
&ﬂﬁg’h?n ééﬁ@ﬁaﬁlﬂthrbué }érz/bf af 86d ‘E??éﬁltltdﬂ%he nah&fibieas layer 3i.
e thup n

es Li of nanofibrous |ayers, containing

acti V‘ﬁwé'mfehggeg\r‘ésgfl ﬁ%%g%‘d\(irgdint & ihtd fr\t/zglafrbﬁ’l”%D to 1000 nm.

nanof | BT ous nsi ons o acteria vary
Thereforenfarr etbhihgoeve b he enidlRst mactdtiwe iteisoseffitient if there are

SBatar paps Ko tPBRIENCIRES BbfiRpaeiuei Tiraton,nahffibrous layer
l‘é?\ﬂﬂﬁ%hﬁ%s@ﬁ Wt k@ BOTARMGY .| rheusha)esridtidvHingension of viruses

sions up to 300 nm The characteristic dinension
wdries fraset0 ¢a208snmr Bueo the faciothahby means of perreaicmnethods of

§|ﬁpﬁﬂ§%aco?p'%@fg'f9n%ru Bé@ﬁﬂ@@ﬁ@ gﬁ %{ Eé%?{t tﬁétr?érlo?lbrous textiles

WAR Y Besvdetx hih&fbréktfforaas® het aﬁerhlgll@elOéarblbeSprfouoned the
50 nm and hlt%@er can be produced, the viruses %rea
virugessoreate!t mw@nsfr@mheaﬁ@@v@fravw @f vyuges cg be caught by

ﬁ'%u@g%g%( n%ﬂgﬁtfnﬂolt&rlg)ﬁ] %lé% %‘é?cl# Wﬁées ihGh8&vik fange of

_ Ch viruses In e range o
tHeifedinensiond, tit iSSnertgssaqmbyprbdupe die dittratiom hanafiteous tayer with

3385 fferbfgggssagleagte R\e\gig tBeing filtrated between nanofibres smaller than 10
nm, this means e.g. 6 to 9 nm. To keep the permeability of such a filtration
nanofibrous layer for.the media being filtrated, the diameters of nanofibres are
in units or tens of nanometers, while as optimum thickness of nanofibres seems
to be in the range from 10 to 30 nm. Such filtration nanofibrous layer can be
produced through the technology of electrostatic spinning of solutions of

polymers.

The Fig. 3 shows an example embodiment of filter for removing of
physical and/or biological impurities, which contains two couples L1, L2 of
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gaps for passage of nedia being filtrated between

nanofi bres smaller than 10 nm this neans e.g. 6 to 9
wop0700keeep t he perneability of such a filtrar¢DaZ2006/000077

nanofi brous layer for the nedia being filtrated, the

di aneters of nanofibres are in units or tens of

nanometers whi |l e as opti munmBhi ckness of nanofi bres

BB 2o By ISP P 8l Ao apuidation

dfhae dﬁfmbnpbttﬂa%ncél frhp@rﬁtyqsﬁ of differehnNbidiepieal Rapurticen Filtration
3 shows an exanpl e enbodi nent of

nan @O%Iay%aawfn@ebﬁrsbﬁ9§pledl-_ &ﬂd}%\oﬁbm%@y@m at the same
ﬂ(r)‘r?gr)]%brté %ﬁts whi 8&1\@Waﬁbﬁl§ro 4O \?Qﬁ@zeﬁp ke - sﬁc%nd Souple L2 of

anof 1 brous | ayers, out
rfamloflbmuswaygrsaadd li lsuﬁodaedmf rencdibdes benmlngmjlle@tc abne low
t bi. ol 0 j

bPBEa $uRSeice: e EN agtib S8aGRt thEIbiceL ynpyities being

caugReppHedf I%ﬁoh %ﬁbﬁbﬂiustlhﬁeﬁ@frfﬁets'eﬁsnﬁ %BUBI%EM %f ﬁﬁnoﬂbrous
actlve nanof i brous | ayer 22 t he second couplée of

laxaiofl heraars foapessage @f media bﬁmgrﬁléfaifﬁd REREESD negof«bres of the
c@?ﬁ%é@wéiﬂg fﬂfra{lgt"f‘?ltan%%r&%"‘ta&g qulﬁr ar%“PPéa?é‘& eacgpgiéng to the

I'vePy acting agal ns broF5yi ca npur
skl of partiotgy obwidlogichl Inpwity ar malm@MdDﬁmlpﬂnhes{whldf should be

S MR L A CAREY

.ﬁg}gg& gf %6rr§>fosftfb% BP'bfd? é‘dhﬂaﬁlﬂﬁgt R/\ﬁﬁérﬁ%hBﬁleBétHan‘gﬁt by a

are created acc e sl ze of
q_@melspoh@sgoﬁltrrahoh dmmﬂbromqadayetrwur 3RBi thieogffective low molecular

SngﬁéHctBIrig%g %:,(grv‘f’/ iep |(s]I ggﬁgﬁ@éj @igg Hﬁe?gfltﬁé%spectlve active
r{an@klggjugqg eMPUrag.y or conposi tion of biol ogi cal
i mpuriti es WA ¢h shoul d be caught by a correspondi ng

filt W@Jbé“gﬂ%‘ds%ﬁé%f &4 belng m'g Jﬁ&‘%eﬁﬁé&@hbﬁ@ﬂ r‘ié?rél’of the

nmol ecul ar 'subst'ance ec e IS contal ne
fﬂtaatm‘n m:m‘lbamus Ilayerre‘ispeaﬂ iofea amgla/eomwlad.f obthmﬁrsta:yaple L1 of
rated

Bbefplhis e e SealiE 38R afE ofigREbR et &e from

33)00&) 70 nfactosdingte the Bk flbaRterid@hichr sHoul@ BB caulht.
of nanofi brous | ayers designated for catching and

| quiTghat 448k Rr feashEe it rédialeiip ARAté® béhle Thanofibres of the

according to the size of bacteria which shou
filtzatipnt narr@sfdorgapslayerr 3R acfsthgesedonte douapleclB ooff namwfmrews layers

SIS0 TBOLHTE At Wm0 PRI SHS Hihss Behoo
according to the size of viruses which should be caught.

The surface weight of nanofibrous layers varies in an interval from 0,1 to
0,3 g/m? while the filtration nanofibrous layer 3, 31, 32 of the corresponding
couple L, L1, L2 of nanofibrous layers has a smaller surface weight than in the
direction of passage of filtrated media before it positioned active nanofibrous

layer 2, 21, 22 of the corresponding couple L, L1, L2 of nanofibrous layers.

Polymeric nanofibres of filtration nanofibrous layers 3, 31, 32 are
produced through electrostatic spinning of polymeric solution and polymeric
nanofibres of active nanofibrous layers 2, 21, 22, are produced through
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desi gnated for catching and liquidation of viruses are

from50 to 200 nm according to the size of viruses
wabiochsohoul d be caught. The surface wei ght of PCT/CZ2006/000077

nanofi brous layers varies in an interval fromO0,1 to

0,3 g/n2, while the filtration nanofibrous |ayer 3,

31, 32 of the corresponding cpple L, J_I, L2 of

nanofi brous. | ayers has a. smaller surface wejght ihan _

P‘ﬁc?f Retagp ﬁ@&lﬂ"{ﬂw OEPOQHE% IgROldon CoRtaRNIRG Pﬁ’élﬂ%?%? ‘B‘{e‘F‘H Fesponding

Idw RSTdula ﬁﬁ)&f’éﬁdevﬁf 230B5taPEe buit bﬂmfch%ﬂe?rjspim%ﬁg %he particles

the corresponding couple L, LI., L2 of nanofibrou

phgeiresparalingriow cnoleaiar isubstanicefin nanaefibees aenpfaducedsthrough

lavers . 3, 31. 32 are produced through electrostatic
§€'¥’ﬁn‘?§fr@°8’fn @Sﬁm‘f’g’ri c solution and polyneric

nanofj bres of active nanofibrous layers 2, 21,. 22,

o ok U RelFouR o sHTRARET st Faains) frtatia gf the Tow molecular

BGbtERES FroRPiHE §RIUPCOMNEiRERi iR% RIS ¥&Hn, ompounds of silver, e.g.
correspondi ng | ow nol ecul ar substance or a substance

galts of silver amdafuaterspnnrfimonigeslts. tliow ewlegular substance active

G4 SF GRSk g PR BB AN, L WY 6% molecuiar
substantes astivesagainst erlises agai nst bacteria is the | ow
nol ecul ar substance fromthe group of silver in a

net al Dignétersof GANBAbRGSVAY iAithd 8angé fdm BB {65700 nm, while the
silver and quaternary ammpni a salts. Low nol ecul ar

diaetencef navefireaghi irdividualinenolibeous. dpyerypini dee rdirection of
BSFAA ¥, P lec Byl o8B 5 g Y BRLATEE S 1aver i

deﬁl@?_sftl)TgOWitﬁQje_IdDedaﬁﬁg rEt‘I'Ze \dﬁid?stbm p:ﬁslsagéemf médiah being filtrated
nanofi bres in individyal nanofibrous |layers in the,
REMERaN Jheof‘a'@%f&rﬁ@e "ﬁ?e t‘ﬂ'@f %&F'ﬁ“%éﬂ'ﬁ'&“ﬁl% rogt BHWQCF?S of low
SefiANSE64thhYE c?aaf)idvprrﬁki%ch?a\fe%uﬂsﬁ?ﬁ&%r ﬁ\aﬁgﬂeﬁﬂ\‘e’shof active
ecreasi ng size of gaps for passage of nedi a being
hahofilzroad laers@e 21t B2 afaoopidsr lesL1, 2 of hanafilireus dayers varies in

LTI 6040 LU 5o B TRREH B SOBER e r
Bapesitef iﬁ%l*rﬁé?bﬁngnofﬂire’a_rﬁizre@fch MRl thE durfakk of Hfglgﬂf)re.

nanofi brous 1ayers varies in the range from5 to

nm- T h f %ﬁ%ﬁ 8fafly for filtrati
deposF?tg??%é%gﬁ@n@rth%?H%%@L |%Jregd%s?1 régé%%%f?pat% (t)rhf('e ration of
alrdnalowatef. nanofi bre. Filters according to the

i nvention are designated especially for filtration of

ai r amHevait €ilters e.g. for cleaning of air in air conditioning circuits contain
several filtration layers 1a, 1c created by textile fibres of various thickness,
while in the direction of air passage in individual layers the diameter of fibres is
gradually decreasing, and especially the size of gaps between fibres in textile
layers is decreasing gradually. At the same time the endeavour is to preserve
the maximum air permeability of -filter and not to increase too much its
resistance against air flow. Textile layers are frequently combined with at least
one filtration layer of active carbon 1b. in the direction of air passage behind the
filtration layers 1a, 1b, 1c¢c there are arranged one or more couples of
nanofibrous layers, in an example of embodiment according to the Fig. 4 there

are illustrated two couples L1, L2 of nanofibrous layers, which are arranged in



10

15

20

25

30

The air filters e.g. for cleaning of air in air
conditioning circuits contain several filtration

wo 20020510k, | c created by textile fibres of vBCT/OA306/000077

thi ckness, while in the direction of air passage in .
i ndi vidual |ayers the dianeter of fibres is gradually
decreasing, and especially thg size of gaps between

fibres in textile layers i s decreasing dual | At
thesamaway ain the @mal@oqfremeodlm%@égvﬁ *{\%f i9mfm In the
@Pé‘%l%ﬁrmp'ﬂbw Metlhd fthe tt@)&llé“?iﬁré’cg)tn I\Ayetl_nﬁ{ Prf?—fr@ i$ 3Pranged the

Its resistance agal nst alr ayers
activef manpfibnous layem2iinefdtheai firet aoupledst obnanébiibbrouatlayers, behind

WEEB 8 Br st Pireliop Siereafes’ Bet 38 ot istauple L1
G RartfiRees fayens Béhmélrtﬁeefﬁsmb&ipléf L1 &7 olhbfibtous Iaﬁers there is
| ayers, in an exanple of enbodi ment” according to t

Firgnge t ther esegand | cauple al2d efwonansfibreus layers.2 wiose  active

| r t
R34 Wy P s no b B Suft SR ARGNGE RofRBYS Ber 31 of
’c}}i_eI firsttdftmplkf rlec tof Oﬁanﬂ‘ﬂﬁmms ﬂéymosbmhlengast hhmrtoélb_tod$ layer is the
i t_ra on |a c there is ed_the active, . )
Habion IR0 23 & e st brupiei L4 o Ganpribraus Igyers, behind which
fi n h a h
{RRE 13 ArPAiSuec M LovBRfy " Galthing"of RApBolntoARaTH ' in the
aifectimnadfi dir thow. The frad conlaI_a_:ﬂjof handfibrous tayeps eemeso‘ﬁr catchlng

fi brous | th d d I
#31 Jpuplaf of BakBriay ard. i, SeROREEVRITLRCST BRpRRHBLS tavers
san/es fé’r2cat§h|ngIa@ﬂhmﬁdaﬂ@n%ft\hmbg filtration
nanofi brous |ayer 3J of the first couple LJ of

nanof ingividieal | layesss of filter iraay beaheundr oL stherpise ifixed hith each
5’fhe" rf"%éﬁ’lg df%%%@vngr%eg{%&sr@ \?\ﬁ?&%{\ﬁ%‘f’ﬂh& &&s?gten%  he

rous Iayers ere s arrang

cover!lJpqn atepassage throwipthe fllt&TQ’hEG’NECH\&i‘\Ib&iMBTpL#ItIEB especially
t he dlrectlon of air flow. Th upl e

grstnasiices a%fs@ug@fr%&h 51&%?@@“9&%& ﬁau?_agﬁploqhemlca'
ApRafter by, Gfelisher parfnd icsn gbgfan%aeoéﬂebeaught on the

ayers serves for catcunga I qui dation of Viruses.
filrdtion dager 1lay:éraz:twé darbomr Aftey thee riigimdndrfiret Hestwparicles are

fikgied lh e &R Risana hiaid ThedgoteancEo 8 Tylsd 21 of the first
ERE AN dthearidfibtSls feerdIRdHbzRl ﬁaﬁ*oﬂbﬁ"é&'ééﬁtéﬁﬁn%he particles of at

especially the dust particles are caught on t
least one baictaricidal low mgleewar aybstagcanith advartage of metallic silver

3 BobERERy nooEA b v BRAGl ly VST baB B A6R by e
fileaben. nahdfilirolielayer @Y asfdttie rrstiulupkariii cdfemanofibres being
positioned behind the respective active nanofibrous layer 21. Upon passage of
air through a second couple L2 being able to catch and liquidate viruses, these
viruses are caught at the respective filtration nanofibrous layer 32 and are killed
or weakened by the corresponding active nanofibrous layer 22.

The Fig. 6 to 8 schematically illustrates a face screen for cleaning of air
breathed in or breathed off by the user. This screen is formed of inner textile
layer 41, which is produced e.g. by a melt-blown method from material, which
has minimum effects to the skin as this layer adheres directly to the skin of the
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filtered off, the air is passing through the active
nanofi brous layer 21, of the first couple J_ i of

woanoosdonmous | ayers, whose nanofi bres contai ni PQr/Caz06/000077

particles of at |east one bactericidal |ownblecular
substance, with advantage of netallic silver or
quat er nary anmoni um salts, V\,hngh kill or weaken

bact e ht b thef|ltr nnanoflbrosla
3381 oThEn e Koy, o) £auiphed Wil Browh caob dlusyated means for

W@étéﬁl'ng”é*ﬂ seREM ¢ tthe fb@épgééur’i'rﬁ; ¥ tth¥estaBRf4 Oé%hﬁé’ts‘.mdesnrable

| ayer on passage of air through a second cou
mpotios and enatdliusdtated Knowningeartatos keepmgd&ghtn&&ef the screen

U 3B b D BFALYE s ey s ovon

enbtmmm!mmemdd Uﬁpmneﬁd)lb bPHEN RN tildgndreden the use of
0 8 schematica ustrates a face screen for

t

Hoé’ﬁﬁlqénﬂfe%tqﬂ'lﬁ'édi%@éfciuﬁeGrfO'b'iteat hed off by the

user. This screen is formed of inner textile |ayer 41,

whi chQnsthe st daxide dayery4 athese tis lﬁﬁe@@ﬁlt%ﬂh@(ﬂlltratmm nanofibrous

B B O o R e B S olorosat

Spmnirar of to pelynner soluiigmedhode Hlahﬁewrl ligstin ithe uéﬁg@tﬁéin 50 to
?ﬁ ns for fast trgg of screen to the face, securin

' He NaoRaety thriiagt thal the gk oh thindavardis tfhé@f%h the finest
peltiidy of a@sk BRIMIBRARE puMRRD: b LBMNNESS: flr pdlBage of air
g, rt I'e Taye

creen or its i1ncreasin The 1 nne
betwegn b@li\gjdaailuummfdalrssalst maﬂajﬁhandhesmadlesmmnglbaicbr physical

ol chFl R 88 G TAF Bk T st ot batenit ol Dactria then

/hed NOE300 Wh' Waidrayidard iHéQrtﬁe'ﬁtrQ -’v@nﬁ’%*@ﬁst BSIe to catch all
filtration nanoflbrouslayer : ch is Torned

parighiay ag thaik @haba@gnﬁmdlmlqn& wgrwi&le dhe cuzr,teatal grom 350 to

TBODASTHE 102 PSRNl SR ABmatbSS: ShATTHSY b B°a coran
fatetbet |hﬂt1end:1§!d bashe ebrttdmdscdrﬂ;yﬁltlcbrs of polfyﬁteﬂ%ollhbn bemg subject
finest . 1tb i cles of dust and biol ogical inmpuritie

{heriniRd oYy iR Jesion Ahgarangementyef \alertrodrs \ﬁlneluéef further
Rl a?fit. i B S T S T e
ohbenrbihetdtectidtorbred T & 4P BRIRLR the Titlston Hartbrgps taver

3lthelesistarrargedoan bbtive nafsfitacue (dyet i2¢ whicreRsdreaedMsy Yolymeric
within the |nterVﬁ from 350 to 1000 nm The size of

gapetibies gioduged dnegrghelectipstatio spinniag afpalyngr solution, which
W At el (I YIRATAELRY, hGutidn BF pERARABE! Nihofibres

yner- sol ution
of ac’uve nanofibrous layer 2 have dlameter from 50 to 7560 nanometers and

they contain particles of low molecular substance being effective against
bacteria, which in the described example of embodiment is silver in metallic
form, compounds of silver, e.g. salts of silver or quaternary ammonium salts.
This active nanofibrous layer 2 after then relatively successfully destroys or
distinctively weakens a broad spectrum of bacteria contained in breathed in air

passing through active nanofibrous layer 2 and caught by the filtration
nanofibrous layer 3.
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to spinning, by the design and arrangenent of
el ectrodes and of further technologically active parts

w@bBoogloeour ost ati ¢ spi nning equi pment. I n the dPCECZ2006/000077

of breathing in of air before the filtration -
nanofi brous layer 3 there is arranged an active
nanofi brous layer 2, which isqgreated by polymeric

nanof i bres produced throu%p el ectrostatic spinning of
poI yn'@r r@odlﬁ?‘?"dﬁf‘ ofitflow, of wtaedant%lgbef%ret a@ active nanofibrous

%gnozi t@)é}e A oh3 an bedp&ﬂtéf‘@& F‘OIAS{SePW 1p9\h¥ rl]%liF/’ormcf-zd of any known

res o 've nano
faxtile, 30tht advattagenuoia trenswaneh ltd»d;le c‘ﬁlmsdaylelpaeltveslfarst of all for

BlrebS P0G ERr R AL AEE RPeR o L BrBER i miastion of o

tSupie | Y F Adhd®irdhd i18ydreTdgain MegHiAg S damaye! ;The: direction of
sal'ts "of silver or quaternary ammoni um salts.” This

besathieg iaabairin die Figaperis zlu@\tnated by &Abrak(est avews.
successfully destroys or distinctively weakens a broad
speciTherface sbaaﬂrecambemsedufqepqutectweagaiaslt spreadling of biological
assing If‘wou acttbve nanof i br aye I;q d Caut?q i
E?p‘frﬁ proRgH; BReRaing: (hibo sl 9erpr§ echiofn " o r BTG agains

Blold, |ééV|ﬁfpubit|§§tHF§§tHeﬂ RUtrbyPHOS BrAhdifg ipéfsons, as shown in the
nanofi brous |ayer 2 there i's arranged outer texti

Figy &b, wherecthd direstion @f dhe igathegwaut aiktis| shown th “dashed-line
?Hw,?t age of a non woven textile. This |ayer serves
of all for filtration of rough particles of

dust, . t f t] f

coupi £1¢. Bffaligncraniiitols JoU 2. 68 isBbS i s to prevent

ﬂfﬁmﬁiﬂg ol ef @idl@ghapmcfﬂfntib&f?@bhbﬁged n e diréctioh (bﬂ@reathlng out
%@@66\ is illustrated by unbroken arrows. The fa

ithe gytereteytiledlayer 1handcketnesndhis wyatl@amﬂh@@rlayer 3
l.pgi: [ S
gbg ttgg tlﬁ@%r g%ﬂ?ﬂjé leye‘? 4&!5%@39%?5@%4‘{@ a8ﬁx9e n%ngp?lifog% layer 2,
mhesé hmwlbtei)y:ohtean slwrtlcieacbfng IaasSone Iowsnﬁjheanali bactericidal
t he Fig. 6b, where the direction of the breathed out
gbstABC& hown by dashed-1ine arrows. The filtration
nanofi brous |l ayer 3 of surgery face screen to preve

br eat hhadaeriscigenia eriching andplipidation Pfsblg#%@iﬁé@num'es both
LBAEHORL o] LRESRN, 081 W 0HR60, S8 L. 0o, and i is =

nambindmbnusf bethefac® sc@enbalasaribed tabdvel and a:pentaMs two couples
here is arra?ged tne active napofi brous |

odle2 e HANGH! RveTs, piiieh cfage Gneaanolial bindheipyfitration
ABh&fBbEs IR e84 c3slal
Another execution of a face screen for catching and liquidation of
biolbgical impurities both at breathing in and at breathing out is illustrated in the
Fig. 6d and it is a combination of both face screens described above and
contains two couples L1, L2 of nanofibrous layers, which have one common
filtration nanofibrous layer 312.

The breathed in air, whose direction is marked by an unbroken arrow,
pas.ses through the outer textile layer 11, active nanofibrous layer 21 and a
filtration nanofibrous layer 31 of the first couple L1 of nanofibrous layers.
Biological impurities which should be caught and liquidated are caught by the
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and it is a conbination of both face screens descri bed
above and contains two couples L1, L2 of nanofi brous
| ayers, which face one anothepgby their filtration

S g o WS BB o
'tl'?@s}‘ eI kiffSd BPg}élaﬂEnﬁa e‘@ittgé %%g{/é‘a Hgﬁgﬁk?rbugrlﬁf‘ér 1'8f @’\*étflrst couple

i's | ustrate
&1 tfovandfibceussiayesns descri bed above and cont ai ns t wo
couples LI , L2 of nanofibrous |ayers, which have one

commoiThei brieaéied oub airpwHuseudirdatiparis hown e deistrsdikireke arrow,
in air e direction n unbr oken

553 UyRUBBIneHPBRG IR et i dwRliohdnp Ve Ranofibrous layer
Q‘?éﬁ(ﬁh@ﬁﬂ@éﬁl&ﬁ ﬁélﬁoﬁb'%%% I%ﬁe @gj?ﬁhé'sle%ﬁﬂ 'CBQpIeO#g of nanofibrous

nanot | brous | ayer st couple
teyess. Biotagicaldnpusitiesi mAhmjn sfavuld peucaught andhiiquidsteduarns caught

15, S PN P e PURE i Dbl L3 b anororus

NayEné iaptiaHey lagy RilRdadiowtakeheat! i thiel dctide HanWfiBkSRERAyLP 22 of the
the active nanofi brous layer 2J. of the first couple

seFoRAAeEPISiled st nagefityousiayess.eat hed out air, whose
direction is shown in a dashed-line arrow, passes
t hr oudihet heeathed rout esir |fU§heapesse131 throughotingh fittkesion nanofibrous

Rl 2, AR e AR BrodE B 21 4 i i BplBRy L of nanotirous

Meyens$, Wit B My &lsasd3somedireathedn llbrcblbg@él P Eritiessaiight on the
ge caught and |IC1UI dated are caught the filtration

'Hrﬁmnb%meﬂhray% aﬂezr al thfé!esfér@bﬁ@ualﬁjhaeouaa@ﬁbrous layers. In
Eﬂfd ?éls%“éf }égl‘él ous élggl’éa!a@d?t ltl’ﬁg b%logﬁgrcoﬁlgﬁltgqs already

e active nano the sec
lkﬂledforrmeakerlyd)tmouw @cting tfithd aetivdadnofibroasriayer 22 ef the first

hth filtrati anofi brous, | ayer 31 and .
BREPENLT OF PaHAme TS JaveTeayibilo sSh releRring: i skl Bossrsfipugh this
%Etlﬁ@ri@cn'olﬂb% |a@)é?r292 a‘HG' e BEVEYow SI@%GIa?Oéfﬁ)stances in this

breathed in biological Inmpurities caught on
fayer cantiowe taact umnm u‘.s ahdypeforadts refeasing fnto $Iue outfm anvironment

Sl ibrbar B hehc Ty thi s bi ol ogi cal mpurity (o
al rea%ysimilar process occurs at further breathing in of air after it passage
through the first couple L1 of nanofibrous layers in case of release of earlier
breathed out biological impurity caught on the nanofibrous layer 32 of the
second couple L2 of nanofibrous layers, hence even at breathing in the air the

reverted infection is prevented.

The face screen according to the Fig. 7 has been designed for cleaning
of breathed in air and it contains two couples L1, L2 of nanofibrous layers
arranged one after another, while the filtration nanofibrous layer 31 of the first
couple L1 of nanofibrous layers is at the same time the active nanofibrous
layer 22 of the second couple L2 of nanofibrous layers. The filtration
possibilities and effects correspond to the filter according to the Fig. 3 described
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killed or weakened through acting of the active

nanofi brous layer 22 of the first couple Li of
woamwohs4orous | ayers, while after rel easing it BEI/ACE2006/000077

passes through this active nanofibrous |ayer 22 and

the active | ow nol ecul ar substances in this |ayer

continue to act upon it and before its rel easi ng into

t he envi ronnent _t he ken it further.
EDrS ol ek S6aahe s e sNAteR Telcratsbiog:aichaiidatien 8f the whole

r@%;()fgadi aﬂﬁﬁa‘?{@ﬁ%‘hsbge first couple LJ. of

I brou ayers in case of release of earlier

br eat ﬁ"ﬁg {3tk Qr@éﬁ%ﬁgkdl?ﬁgUrfhEyF@acOuppgglgbgﬁd for cleaning of

nanof i brous | ayer secon
beratihed iroais dndycmrﬁambewoe:oapb’s a1, U@ efahbn@fgoroustlaliyeral arranged

38 oH Y S, s S SR S aaed 3 o RSB Shing t
He Pfgeét Agsh this Biiboditeht o%@tﬁréén 8 §&YBI5sth ¥dr catkRing and

of nanofibrous |ayers arranged one after another,

liauidatiomef bacteriatanervingess i br ous | ayer 3J. of the

first couple LJ of nanofibrous layers is at the sane

ti me The destiibed fagoédreens in embodirB@nbacddrdingetodthd Fig. 7 and 8

couple L2 anof i brous | ayers. The filtration

evehe msufied YaNA sereet fr ARG, Breaed But At o also for two-
g,g@grga*é%_to the Fig. 3 describedabove. This face
screen is designated for catching and Iiquidation of

the wapke arc%&%ﬁn#’fto %ﬁﬂérﬂoﬁ&ﬁs?%é F\gf)lgéﬁs bISC St ggﬁrcleaning.

face screen according to t esi ghate
Aheainmpgle emibodintend of watei filtearisl schematicallyt slwow ipthesFig. 5 and
arra one, af ter

iy yeridfection St BN ien MtaBs e SHRSIAUEH Rdined up from
BRCRIYEr 9 the rh8§t fdugh é’art«éie%%rs o % §m¢éy€?ﬂhltwfvefwgmall grain

screéen may serve both for catchi ng@and I |gU| .dation of
giget by the directionr eiswater fiow deaegh fiker belyad dae sand filtsation layers

B 6 SR e B Aol s boin

whichl ﬂmréqs demﬁltédda textierfiltr&iidon edyerct obehing \Whld‘lhthere is an
i nyention mag‘ a'pgl ied al so at water cleaning
axtep nanefibye sriawer & OlapNmario E‘@"r‘om%f%clﬁ’@ﬁﬁﬁ‘i“@ﬂl chles of at

%BQYVBné B felifive iy n%lé&ﬁa# é‘uﬁeﬁgn?é,r\ﬁfﬂ LAt g% dftrﬁ?t%\ﬁﬁ silver or
water it contalns several sand [ayers | neéd up from

silver [sajter This bb(blenﬁdtratlmmllayerpwati tbe e tine fulBlartbe function of
én%\fectlon o1h active nanm?lbro@s %yer 2 not to be damaged from the sand layers
P. In the direction of water flow through the filter behind the active nanofibrous
layer 2 there is arranged the filtration nanofibrous layer 3 , and after it there is
arranged the carrying or the supporting textile layer 4. The function of the water
filter is in principle the same as the function of the air filter, which has been

above described in a detailed way.

In all embodiments of filters of the described couple L, L1, L2, Li of
nanofibrous layers the nanofibrous layers determined for catching and
liquidation of bacteria have the surface weight 0,1 to 0,3 g/mz, while the
nanofibrous layers determined for catching and liquidation of viruses have the
surface weight less than 0,1 g/m® As already stated above, the filtration
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size. In the direction of water flow through filter

behind the sand filtration |ayers P at the illustrated
W@ pivoms4ment there is arranged the distributi onPCEEZ2006000077

, behind which there is deposited a textile filtration

| ayer behind which there is an active nanofi brous

| ayer 2 of polyneric nanofibrgs containing particles

of | east one effective | ow nolecy| ar ,substance,

RS FysEs Pave sEtalel Srtere peidiihan 1§ S dipedin of passage
%:ﬁ{ﬁ_relitédt h%é@lié' b&foré | e "J\Y&ﬁtioﬂeoatac%tﬁ}é %éﬁgﬁlfn‘dﬁ% layers. The

Ils the function of protection of activ

nenibrovs Usyersy of cpuples Lo Uk h&n&@e?fl ﬁamﬁri]lnmsﬁmers may be
P, | iI. i W
RS [serdiatelf o SFEbanRafily. Bieb earbon Bok e, Hirguah two

suctiengest spianfrig tewice owheanvpf bhe asectibAyierd is dduced e.g. the
after it there is arranged the carrying or the )
agiivgdranaiiprews tavee of trssorespanding fewpignand in e gagad section

Cleer i g ¢ ety _
b Wbl NPy Ry RSN g AT hoible to
predace edsovanpre couples of maadfiprensdaydrsfin vadogs embddéments in one
descri bged.couple L, 1-1, L2, Li of nanofibrous |ayers
stﬂ\'é"'ﬂﬁr%"i‘?ﬁ”ous | ayers deternined for catching and

I iquidati on of bacteria have the surface weight 0,1 to
0,3 g/nm2, while the nanofibrous |ayers determ ned for
LS Fecabifiy dation of viruses have the surface

,1 g/n2. As already stated above,

the f4 At i j S; : :
wei ghtt A5, ARCRRiGL Y BleTin M | U Faf IR of health
ofgpkraohs fopramimiaésnagaiast biologicad dhpurtiesibefrigopasent in the air and
gayers.,The n&g&fi%rous | ayers, of coﬁgles.L, LI., L2,

Pf ~ gPaRingorafb MEIST 1T SiqiegiCle THPYH %db@QEarpé?%‘r'{f gt water.
si mul t aneously, e.g. upon one passage through two
sections of spinning device, when in one section there

is produced e.g. the active nanofibrous |ayer of the
correspondi ng couple, and in the second section the
filtration nanofibrous |ayer of the correspondi ng
couple. It is possible to produce also nore coupl es of
nanof i brous layers in various enbodi nents in one
spi nni ng device. Industrial applicability The filter
according to the invention is applicable for

protection of health of persons or animls against

bi ol ogi cal inpurities being present in the air and for
cl eaning of water from biological inpurities being

present in water.List of referential markings
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1 filtration layer la textile filtration |layer 1b
filtration | ayer of active carbon 1c textile

WO pdovosoon | ayer 11 outer textile |ayer 2 actP@BCZ2006/000077

nanofi brous layer 2 1 active nanofibrous |ayer of the
first couple of nanofibrous |ayers 22 active
nanofi brous |ayer of the secend coupl e of nanofi brous
l.ayers 3 fii_t ati on nanofibrous layer 3 1 filtration

! k he first couple of nanofibrous
| ayers 32 . filtration nanofibrous |ayer of the second
coupl e of nanofibrous |ayers 312 filtration
nanof i brous | ayer conmon for both coupl es of
‘hanoffiltlsatianslayeyers 4 carrying textile layer L couple
of nanofibrous layers L1 first couple of nanofi brous
1aay ertextile fiteattordlayeupl e of nanofi brous | ayers P sand
filterCLAIMS 1. The filter for renoving of physical
Hnd/ diltrdtion lagec of actigaucarbors fromthe filtrated nedia
containing the textile fibres characterised by that it
Tont étémedﬂtrét&ﬁﬁlayeﬂe couple (L) of nanofi brous
| ayers, out of which in the direction of passage of

the fdutér ixark 1BPEF a the first nanofibrous layer is an
active nanofibrous |ayer (2) fornmed of polyneric

?anofé'clg(,gsn b?élﬂzj Igge,parti cles of at | east one | ow

nol ecul ar substance active agai nst the renoved

25 A8 BRI e SANBES B OBt RahotiBU IS,

and the Second nano rous I ayer I's represente

nor b BReGRBI BSoRHE ety cBL B LhaRIpHgRe Iers

iltrated nedia.between nanofibres of the filtration
ianoffﬁ‘ﬁ%n?%%éqro YN snaller than the size of gaps

for passage of filtrated di g between nanofj bres of
Hot 1 JUratoRRRRERIeUS Jgker of Bye firsd cotaler fmaneioreyRlayers
32 . filtration nanofibrous layer of the second couple of nanofibrous layers

312 filtration nanofibrous fayer common for both couples of nanofibrous

layers
4 carrying textile layer
L couple of nanofibrous layers

L1 first couple of nanofibrous layers
L2  second couple of nanofibrous layers

P sand filter
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size of elements of biological inpurity or biological
inpurities renoved by neans of this filtration

wmanoPsdonous | ayer (3). 2. The filter accordi nRCT/0Z2d06/000077

claim1, characterised by that it contains at |east

two couples (L1 , L2) of nanofibrous |ayers, out of

which each is determned for gatching and |iquidation

of different biological i rrp@_)ﬁw or different

bi ol ogi cal inpurities, whil $he direction of

passage_of the filtrated nedia the individual

coupl &sThe filter for remaving Pf Bhysieal|angéerbintngical igpusties from the

Rlafod indi Soh iR 38 9SAE R EndiBlclOibLh BPEH ARBntains at

consequen rous I
bzise romieneoubler (LY asfc hinargpfionous lla},terslabubmf oﬁhnshrahl tae direction of

R e e e BBt

feyat gQ)]foPr"nea ofcﬂlﬂ«}rﬁéhé rn'aﬁéﬁbl"é‘é dd?ﬁélnmbepéﬂtlb%saéﬁ ét')ﬂeast one low

nanofi’brous |ayer” (31) of the previous couple (L1
mohedular substhnge active agaiast thecremevadebioiogical impusity or removed

bREDed i flieby Sl e Rehet R rohe Uaer R ERTERGRED by the

ﬁm@abn gi@ofibrousdla éuteqrfomqé@ttoapoglnﬁéricenanmmsawvhnegthe size of
agai nst biological inmpurities belng caught

gaps rfor| BAssAdR 9T lilitated anadia Jstween; W@nPBPIQﬁMngthe filtration
RQHEH oﬁ%ZI%%é’rf %ﬁngmgﬁeguﬁah%‘@ ze bf JHIR J %ﬁésawe of filtrated
r | Se

accor claam?2 or 3 ar act
meohmbeumeeercnanoﬂlnﬂespa‘mge ma‘naﬂbeouselayar I02) agd smaller than the
filtr d the first cou L. rous

Sizenf oG by DioLORAN TR (o Bl PuntEE tmoved by

Rl dfahisdKatich hQﬁoﬁBrb%Iéy@F (9. passage of the media

being filtrated the second couple(L2) of nanofi brous
I f ;
i 1 usgo! g RGLAE ARG RERAR LLActeed By at Rcontains at
EHast awioerdosipteshy(Ld hdt2)t loé mamaﬂbaowsnriayensof oufr cm‘sMM each is
aer.ofteflrtcoul fib I

HENFish 6F cAFGoL A8, TauRatieR b iRt  HolgdRe L fepurity or
Hmer&ﬁsﬁléﬁﬁuéﬁl Iﬁﬁ)@l‘l’lﬂeg eivie fin lthé Qﬁt%@tléﬁﬁif' {Pdsdaid@nof ﬂ% filtrated

size of the smallest bacteria, which should be caug

medianihe ndividual eovptes(bi i beQ"sna@@félfo(lsigyeramverﬁfnaller size of

b0 BRI ST Mt @tRind filvaidH shUalh isEBUBhE bl 12 of

panbfiirous glaierd eigsidetdrmingd t fori catdhing ewdrdleeddation of smaller
subst ance effectively acting agai nst bacteria being

bialpgiealdyppyrities fan theepreviausaoUsle theld of i BarRIPTPYS vers.

(31), at the same tine the
3. The filter according to the claim 1 or 2, characterised by that the

filtration nanofibrous layer (31) of the previous couple (L1) of nanofibrous
layers creates the active nanofibrous layer (22) of the following couple (L2) of
nanofibrous layers, while it is formed of nanofibres containing at least one low
molecular substance effectively acting against biological impurities being
caught by a filtration nanofibrous layer (32) of the following couple (L2) of
nanofibrous layers.

4. The filter according to the claim 2 or 3, characterised by that, in the
direction of passage of the media being filirated the first couple (L1) of
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filtration nanofibrous layer (32) of the second couple
(L2) of nanofibrous layers is fornmed of nanofi bres,

wheiorest4mhi ch the gaps for passage of nedi a bRECTGZ2006/000077
filtrated are smaller than the size of viruses, which
shoul d be caught by this filtration nanofibrous |ayer
(32), and an actlve nanofi brag | ayer (22) of the

RO RTRE Vet (oo toe selcRise 0N fouidabioneacies and i

kf @ieddtionl of Q&ésla@@ @QﬂienﬁfedYé béﬁ@sﬂl%'téw tKé‘QEB&n@bohP%(LZ) of

filtration nanofibrous |ayer (3 of the second couple
rangfinspus iayers isrdsisrminpdrfor cstchmeand liqwdatien of Wiruses:. o

any of the previous clains, characterised by that the

gaps J.ofhe# @ra@@cmdmgddl the lmMgM chalaa:ttedsedtblyeﬁmt the filtration

Dl Taflprd e L SRR REPLACH RS by b formea of

REbftved, O&em@ethuEh ehéid bRy g@p@ P 10pabge @mtsﬁe@fa bémyg filtrated
clalrr52t06 characteri sed that the

yaaliergthass theesiza ozSéhﬁgsmalletst m&er@ewm@ih sglanls# bg:@ygbt by this
by f
ﬁlﬂﬁtl{)t‘\ %h%‘ bﬁpsqé%r%’rfq?ﬁ ous *H;éyy%?tg/egrf%n rb(gén h{g @Qsﬁe? ?gg) of the first
cmnple (L Mhaf rfaridﬁbrowlgg:ed; isdotracd oy naﬁohﬂsresmtmamm\gfat least one
t at sur f 0 . .
Sadsmiab Rl MiSruaCSupdahta eebyeadinor sGHiD. Daceria being
&L;@zrﬂlﬁgﬂa %bb@h\ﬁé"ﬁltfdhbhrﬁéﬁd?ﬂb(r@@é“lﬁyé?r(%q? LEWRS shrhe fime the

a respective coup
fﬂ’aatwm masaibloagdayen@2) of dheisecond @pﬂakee(l.\zéqu anofiarous layers

pitplRE gl Btores, "ERERHR ofueh B G585 ol BePdhas g media being

ﬁlﬁaﬁfd b skaller Z4an ke tdiee msmagés VerhihughsultLbe lcaﬂ,lght by this
of nanofi brous | ayers. . The filter accordi ng

falwtm fRBOfPIOYS Jayet K%@)n@ndc ARr aRiiver NaRefibigUs Hayer (42 of the
%&ﬁéd%ﬁ??gﬂ bPﬁS@%fgferg% e‘rx%é[?lé lé’?orﬂ?r%bof)t Béggﬁt{r!egyﬁ:ﬁammg at

lepshomen gmm:bldablgumtarma@ﬂfe&tlvety actithgradainstniiises being caught by
B disr iR aeneRpiliaLP Lt dut e SSCoBR et §k2) of Hanofibrous

|gp&pgTeri c sol ution containing the partl cles of
respect ive | ow nol ecul ar substance or a substance out

WY CPn&rieF aégé ‘a?b ‘aﬂ Hahk! %@@H%f cla é’e(%éﬁé?terised by
I ow nol ecul ar su e ar creat roug

thad\the gaps for passage of media being filtrated between nanofibres of the
filtration nanofibrous layer (31) of the first couple (L1) of nanofibrous layers are

from 300 to 700 nm.

7. The filter according to any of the claims 2 to 6, characterised by that
the gaps for passage of media being filtrated between nanofibres of the filtration
nanofibrous layer (32) of the second couple (L2) of nanofibrous layers are from
50 to 200 nm.

8. The fllter according to any of the previous claims, characterised by
that the surface weight of nanofibrous layers varies in an interval from 0,1 to
0,3 g/m?, while the filtration nanofibrous layer (3, 31, 32) of a respective couple
(L, L1, L2) of nanofibrous layers has a smaller surface weight than in the
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met hods. 10. The filter according to any of the
previous clains, characterised by that the | ow

worpdoeosdodr substances active agai nst bi ol ogi caPCT/CZ2006/000077

impurity being renmoved is the | ow nol ecul ar substance
fromthe group of silver in a netallic form conpounds
of silver, quaternary ammoni @galts and PVP i odine.

et of s She 5 i s daptaaebefate of bositioned active
RANSOrBLE Sayer'(¥, 1, ii)eofrtﬁég‘ésﬁéétmei:’ébdpﬂ’e (©9_nm2 gmir{a‘i"\oﬁbrous

the di aneter of nanofibres in individual nanofi brous

leyges.s in the direction of passage of media being

filtrated in each consecutive nanofibrous |ayer is

decr e%sThg filler lacderdiren 0 mysbfz@eopregms tlamgposhsametarised by

T, BB T SR B Bt . ) e
ﬁﬂ&)@lﬁ@é&%#cﬁ%}ﬁ éWeFeBﬁbst*ah@ sﬁﬁﬁf@bﬁbb@?ﬁ&n@édﬁlcﬁf and polymeric

particles | ow nmol ecul ar substance or | ow nol ecul ar
ramefitiae cef iastivenrandiibseusrlayersi (& Randdd)bataPrpdyesd through

T Y W N T v—

lbw neledarasubstgndetoraan gulbdtahbe opt ef which aﬂ'ean sﬁnmng the particles
paracterlsedg{that the nedi a belngfll IS
of respestivenow malecular sypsfaRge t3rearipaded 60 §P619?s of known

r?lle?ﬁ&fs characterised by that the nedi a being
iTtrated is water. 15. The air filter containing the

texti JI@C'hIHQW‘ﬁar Lekord ricé]n& |8f¥ P?éaﬁ&s 8138 characterised by

bi ol ogi i mpuril |es alr characterise

matttim low noiailars stibstenses autiveoaghiasbvislagichl impusty being
ctl

ers, . oyt which in the dir of asaeof .
rtaved isothe w RBISeuaE stibsiante T Thaels ot diger in a metaliic
i
R, KB RRURGS M Qtfer, QUBforiay, SRMEA! ﬁ'tE?st Plodin.
mol ecll.afhe lﬁlﬁet ancardiriyl tocamy of ﬂ@mpr@nows oladrgs,caharacterlsed by
j it r.enmov or hi oI i cal ein
{ntdbe ramEistd it EBo T vatifh FEE Fiod B4 40 1E 700 5t dubite the

@ié\ﬁ@‘telbfdiuﬁah@ﬁ’lﬁés(iﬁ) ifdNigeal ebnbAbIR! 18y/ehanafl thY Rfrection of
while the size of gaps for passage of air being

passage: ofl mediacbaingatitralast &y efichf cppsegutive nan@ﬁbrpu%uslayer is

AGBEs) iy PRSIl 98 e B S0P g it
Eﬁt‘?ﬁeg?hteg?nﬁoamms (2), and sinmultaneously it is

12. The filter according to any of the previous claims, characterised by
that the characteristic size of particles of low molecular substance or low
molecular substances in nanofibres of active nanofibrous layers (2, 21, 22) of
couples (L, L1, L2) of nanofibrous layers lies in the range from 5 to 100 nm.

13. The filter according to any of the previous claims, characterised by
that the media being filtrated is air.

14. The filter according to any of the previous claims, characterised by
that the media being filirated is water.

15. The air filter containing the textile fibres for removing of physical

and/or biological impurities from filtrated air characterised by that it contains
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the size of particles of biological inmpurity being
renoved or biological inpurities being renoved. 16.
wab@70s4v¢0 screen for renoving of physical and/RET/CZ2006/000077
bi ol ogical inpurities fromthe breathed in or breathed
out air, which contains the outer and inner textile
| ayer characterised by that B&tween the outer textile
( ) t ke, [ I . hgre 4.5 .
Aea cne) olifle Siopedliffons YaraiS, SBLRE Wikh i el crdgtion of
paskagaiof diftratad cfin thiedirst haysfibroGg layerhs gepacthes naestidrbas layer
gaPofi kgeg to 300. nm z% d accordi.ng to,.the esi%nati on
(o TATMeS QE cPRYMEE NanqTREesiCPRIANIBY RATtIERs Qialdgget of one low
t T d3r i&yie € hi
R e PRI ISTod B bl o removed or
 birpgieat | impuriligs being cemouedi ngngdhei seeandolayer is cthet filtration

@RBOBRTERYEL (ot 7R rERkndia BERGHARS: nabd fad By 8Gaps for
palsagé lof s béingtfilteatet apefwdarongnofires dof JitratiorehameTiRbus layer
in the direction of breathing in before the | nner

(Pt isnealleqyldan( i1 heasizenet Waps foiePassageapf dirated air between
H&ﬂgﬂﬁfek%r Wﬁcﬁ\%yﬁéncff@ro&é)%g g’f, e{v}%l' SifRlitaheBBRQH ' &Raller than
an e lay the d an

outer textl er re I's arrange
the sizecofnpantiticsrafusiologicat ing@)ritly deinegl rerhoped prbidlegical impurities
nanofi bres with particles of at |east one | ow
BEILtEMAY¥ehact eri ci dal  substance, which are cont ai ned

in th nof i bres of _active nanofijbrous |ayer, (2). 18. .
The. {1 d RociagE sciee il RE4NG REPEVSIR] %d/%bplo(bg'?a' impurities

ﬁlfn?‘fﬁétﬂreﬁtﬁgg E‘f 6?‘%‘?@3%%8Ut%ut"éir,%ﬂlcﬂ%&ﬂ%}ris”ﬂér bﬁfie‘?sand inner
characterised by that the tiltration nanofibrous layer
t¢83)e layenchangeterised hy thiatr between tfe buieat teixtile layer (11) and the

.before . .the outer tile layer 1) and beiween_.this

i, K devieh gATbribte sy afatesd @ wodlilepst Manofibrous layers
cPAtaifmbi tREFINeAtidH Q’f‘an@ﬂﬁrdu%ﬂ_ageﬁ @y itie ghpy petiddn tHeRakofibres
is arranged an active nanofibrous |ayer (2) formed of

tp S0PmMMi and &ceprding4o e depgnaiion of the fage sasaen iprtbe direction

r cherk e [ are .
o BBl BerBRche el BHRTHERS P SIS apapoeo actve
nadpfibidlis [Aer {2cormedespalgmerigdi iEhdfibréd eontaming Harficles of at
prevention Qf breathing in and breathing out of
leastong; Ragtenicidar iow rasleghiar stpstansgd by that it
contains two couples (L1 , L2) of nanofibrous |ayers

whi cH7arder tagengcrens aosording taithe claien 16, icharactasised by that
tHE AP HaNbAYRIE @9ér (3)°®) arranged in the direction of breathing in

before the inner textile layer (41) and between the filtration nanofibrous layer (3)
formed of polymeric nanofibres and outer textile layer (11) there is arranged an
active nanofibrous layer (2) formed of polymeric nanofibres with particles of at
least one low molecular bactericidal substance, which are contained in the
nanofibres of active nanofibrous layer (2).

~18. The face screen according to the claim 16 for prevention of breathing
out of biological impurities characterised by that the filtration nanofibrous
layer (3) is arranged in the direction of breathing out before the outer textile
layer (11) and between this filtration nanofibrous layer (3) created by polymeric
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20. The face screen according to the claim 19,
characterised by that, both couples (L1 , L2) of

wmamwohs4ouous | ayers have a common filtration PCT/CZ2006/000077

nanofi brous |ayer (312). 21. The face screen according
to any of the clainms 16 to 20, characterised by that
t he gaps for passage of air [ ween nanofibres of the

e . 3 ‘
HAOrERSq 8P ARSL AU RBRRT) btk T Bl il Bnorrous
lagero{2)bfartreed wfqmol?&)err]iar%@Tm%witlﬂasﬁrﬂdﬂeif@fcat Sée_iste(:ijhe low
accor di to.any, of the claj) or 17, characterise .
@9@&”@%“@&13%% PDIIRRGR \aéugﬁc%f@pwtemﬁ ts¥ nanofibres of active
REHYPbF AU LB§et ?%grs arranged in the direction of

passage of "air "behi nd bactericidal couple (L1) of

by ! c el . .
ayer'S JTEERErEon MO he A 18 ol BRI P breathing
ihegyrel breadisingamst dfobiofrariced gepafities chiaeactesisetbbypfthht éscontains
xR 877 Pl B ok By S o i oRE SRRer it
bt fitF A rfeidtioRols- Ryepd (3vamehi brous | ayers, there
positioned active nanofibrous’layer (22) is fornmed of

nanofddor hidland Bard ke | I lgCi ;
cubstancg® S SRRlacaPa e Fectal 1 eErpBtarjead by that,
oth, cotpleact(et de?) mf nhaofibioes gdamerdehaeen anaoaimon e filtration

of -active nanpfifrous layer (22) of virucidal couple
Qﬁ_"f’?‘l'%[ﬁusn@}{%’fgbﬂius | ayers are greater than the gaps
bet ween 3_ﬁnofi bres of filtration nanofibrous | ayer

(32) PudfeR STEEPI @ceeshndrion Ayt iddr &1 ¢lales s16 to 20,

SHitaplariel by hal i GaR 1ok pds3fbe d1eqif BBk Wafiores of the
filtiatian hanofibrovs uayer (B Bye form 800fto M0BusM, ayhelesthd4apshestween
{ ter ffilter conptainin the_lsang filter of variable

P2 s of AP PEROTRIRLS 1ET &%) IRERRIS and/ or

bi ol qQqj [ iti f filtrated t .
ohar 22t o hecdbes, $HSENbEAHEING dos iy Of the ¢Rims 1B cor 17,

%l&@&fé}w bg]E tﬂmﬁ?iﬁ]cc{?ﬂﬁ?ﬁ gﬁ@!cfiiaﬁ lebuﬁfeop_@g%f HéﬁH@r?rous layers

ayers, out Of w irectio assage
auangedbini the direction ofi pabeade of airnketind hastarididglesolipde (L1) of

BBl oV RB et tfbéBon hahenEoUS e B B VitEidal couple
Loy dTplapefibRiussiEPSisaeLy@sd for Dagsahe of alretRbeh @@hefbres from
|npur5aé bei ng renoved or the biological inpurities

Heitag2Pnboedandnin tthe disection minsfi bassroe efpre dhenditration
nanofibrous layer (32) of virucidal couple (L2) of nanofibrous layers, there
positioned active nanofibrous layer (22) is formed of nanofibres containing the
particles of virucidal substance.

23. The face screen according to the claim 21,  characterised by that
the gaps between nanofibres of active nanofibrous layer (22) of virucidal couple
(L2) of nanofibrous layers are greater than the gaps between nanofibres of
filtration nanofibrous layer (32) of virucidal couple (L2) of nanofibrous layers and
at the same time smaller than the gaps between nanofibres of filtration
nanofibrous layer (31) of bactericidal couple (L.1) of nanofibrous layers.
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filtration nanofibrous layer (3) formed of polyneric
nanofi bres, while the size of gaps for passage of

wo pdovostoed wat er bet ween the nanofi bres of filPCEHCEZ2I06/000077
nanofi brous layer (3) is smaller than the size of gaps
for passage of filtrated water between the nanofibres
of active nanofibrous |ayer 22) and sinultaneously

S 28, TR s Sl Rt SR e B PBbREbig o parices
forememeding of physical and/or biological impurities from filtrated water
characterised by that behind the sand filter (P) there is arranged at least one
couple (L) of nanofibrous layers, out of which in the direction of passage of
water being filtrated the first nanofibrous layer is an active nanofibrous layer (2)
formed of polymeric nanofibres containing the particles at least of one low
molecular substance active against the biological impurity being removed or the
biological impurities being removed, and the second nanofibrous layer is the
filtration nanofibrous layer (3) formed of polymeric nanofibres, while the size of
gaps for passage of filtrated water between the nanofibres of filtration
nanofibrous layer (3) is smaller than the size of gaps for passage of filtrated
water between the nanofibres of active nanofibrous layer (2) and simultaneously

smaller than the size of. particles of biological impurity being removed or

biological impurities being removed.



