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*159159* DOUBLE SECURED |- NANO FACE MASK Technical
Field of Invention *@&0001* 5 This inventi

to an apparel for protection against mcr ogwmﬂ"ﬂlﬂlmmﬂﬂ”ﬂ”"[
i nfection or cross contani nation of mcr

apparel is in the formof a face mask vvorn te p{

Do a primar b%rri er between the }/v:argmamjl
ooubie S AL sk (< poror Y

confortabl e breathing. The face 10 mask i

t hree areas flrstly being close fitting andcs®our e
IhFeeld Py the face either upwards or
downwar ds by i nnovations of design and catchnent to

Thlst Iﬂ'?ve"r‘ﬁi%r eFeI%téﬁqu L@k' Q;gpéﬂaﬁ Y %Fouﬁrotéa?orfoar Fr‘r$st mncroblal

lied to the mask by the wearer, second y t
'“fe‘f}é‘@ 8f CEPSSeRIHARINHHN PHITHETqRSS - Tﬁ‘ﬁn@lpeéfﬁidﬁogl H’Eﬂ form of a
faceaﬁ{dsllﬂ Wbﬂblta| pﬂﬁi@dﬁ ,a Qfﬂdnérfyl bdh)/erb)éeblﬁ@rﬁfthénwaﬁmwsérv& the
t he wear er
envifgnrieiBod i aftpensrtiichd RL RGP BLo T Eire R e rece
maspastef(:éces'et inetheot .arBasKgsburttting tcl@@® fittindhendokeune against
movﬁfbc'o?ft Yhé“f'?eg eﬁtﬂep Jﬁgn&agkwn afyl$ Wrﬁ;vah%ﬂye&t design

and t hus terial an viral infectio I NCreasl ng
and ¢afchragnictogihe Waakars herd dakiag inthageoynit the ferses am“ed to

the @ik tiyablﬁé?SN@d’r@r,stbﬁhl@Igbﬁvnﬂﬁr ues of L£euYBidu¥l HoxCeolatile,
S | S

or .religion gnd the [, obal 5 A breakt hroygh .
nanglpepiFtoodis iRt gal awints gt ARl B3stheodu pHiosive
stript h@hidn reffectivelbr pr@vbetanghevosmec brirane xpdsesntosallergens such

f I ortable breathing. The
as Sﬁgﬁéost e%dﬁﬁggo%ﬁf %é']ct)?gécétq%veggg{ oducts exenplified by the

i -Nano mask have been invented and devel oped to
Backir@vindearthis barrier protection. 30 There are several

probl ens arising fromthe approaches currently used by

manuf acturers of face nasks. These arise either from
In thid )méddrnuseciety himannhto fhacean icghtadcy iezrut'aimmrreefrleguent and

thusSE&MefRal LRhE VWKnifeﬁgghg[b\f'lﬂgre(aé)ngf firldhee tRe W PHARM R se.
effective barrier against 35 mcrobial cross

Thes¢frfectigRs @R dothefl 6RY 4o AR thes) brapParieste ruNiyagace or
religdtn i@ tabsedxcie gibbal.dur abl e anti-m crobi al neans or
mechani smfor killing mcrobes (5) poor efficacy of
el imnating other contam nati ng agents such as spores
A breakthrough of barrier protection and tighter fit is needed with the main

159*

Techm

criteria being cross-contamination safe, user friendly, allowing comfortable
breathing. The nanotechnology protective products exemplified by the i-Nano

mask have been invented and developed to provide this barrier protection.

There are several problems arising from the approaches currently used by
manufacturers of face masks.

These arise either from (1) failure to fit the face tightly (2) failure to secure
the mask from moving (3) failure to provide an effective barrier against
microbial cross infection to or from the mask (4) failure to provide or the
absence of a durable anti-microbial means or mechanism for killing microbes
(5) poor efficacy of eliminating other contaminating agents such as spores
and pollen or (6) not providing for comfortable breathing.
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and pollen or (6) not providing for confortable
breathing. 1 To overcone all the abovenenti oned
probl ens the inventors propose innovations that
provide a secure-to-wear mask with an effective
barrier wwth |lethal effect against mcrobes as well
as protection against particulate matter 5 and
To pyeEmel all the gehgvenTpptigpedi praiemendhef inyRidars propose

mnobé‘ﬁ@N@tth@tn&o@r@e BVWSQOWM mfa@HrWIhe%W é‘ﬁéctlvelbarrler with

ct.ural. a The innovation in t

et TrRRipS! BUPEBE S HE! FroR eIy aE2rT PORGCuISEe matter

and pxteattiaigliieagdss.i N t he nmar ket which while they may | ook
satisfactory they do not function well in certain
ways. 15 The follow ng i nnovations are disclosed: 1.1

The pRSKifisAEPNE @f RSSOV StiORS are ArpRoFRSS Bngehtoadtheaglings:

part providing a nose-bridge recess or pocket into

mhlch the nose fits confortably and securely, forned

the material and the seal ed edge
applied. 20 1.2 The mask extends | ower and under the
' A h u [

The g{%‘%@eﬂfﬂ ﬂ?tohaet h]%g?hhgarskééén h’ﬂiote fo o$JPcBnFé Ihepé%\éd%ﬁ‘t%gés of

the pxigtsg mppkyir thy matkehwhegh a'lh"9fthtehénﬁﬁéqk°*aﬁét'§f?ét0ry they

do ndedieki AR ihteMBMiagLuUre, allow ng greater
flexibility when the jaw is noved for whatever
pur pose, such 25 as in tal king, yawning or coughing.

The Thikowingain@ovelib s asdlgiscoameidact secures the mask
confortably and nmaintains a barrier. 2. Fit to face 30
The fit to the face is excellent particularly on the

1.1 noMesknarafledkas extansiond it thechose cointagiingy @&ri mgoviding a

nos@-fBW?ﬂ'g@g ré’@eéhn%rt 'E)'é%k@tf flﬁfbt 'vVIﬂch £ Ued 20 fﬂ@t coﬁ‘ﬂbb{ably and

rqbi a ntry i des but that

seciTabr 8T a6 PUs PSS TARG i o BRI AR R I eRE AR
the exit of breath is directed downwards

1.2 Si gmafrhgé\mekye d%dlldWe?_ga deﬁlg cﬁk%aiﬁr? %ggcgedr:]mier fit to the

protective gogg glon .
chinep\gingfavédi ng o2 ﬁ|qSGV\f'H9r“teoﬁ*ﬁ%?'tsaBF% @\Mehlafvovtéwén@ e feCess
formRREBY NGheMRHtBriAPbf ttAk kinBSK £RHGNd @ 2t eXi3WBI M manufacture,

allowing greater flexibility when the jaw is moved for whatever purpose, such

1.

as in talking, yawning or coughing. The greater outer edge contact secures

the mask comfortably and maintains a barrier.

2. Eit to face

The fit to the face is excellent particularly on the nose and cheeks
areas with a close fit preventing opening up and thus effectively reducing not
only microbial entry or exit on the sides but that of odours, aerosols and or
toxic materials. Furthermore the exit of breath is directed downwards
significantly reducing fogging of glasses and/or protective goggles. The chin
region has been elongated to allow for comfortable chin movement when

opening mouth for talking, coughing and yawning.
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2 3. Security when wearing The maj or di sadvant age of
all other masks exam ned and tested has been 5 that
they fail to secure the masks to the face unless the
face of the wearer face is kept still or inmobile.
The inventors have provided for security or “hold to
the face while allowng for the wearer to speak or

3. Seenrdytwen Weakindpart of the wearer's face. 10 (i) The
new mask has a secured nose-bridge recess and extended

The (oigr FEA ST L 8" Uk SURT oS e ATLPRS S0 TErER T been
thatrtbey rfag Kodossiradheshidies of fthe Hack agdesowmevdackes odvbe wearer
facet Ee kQBf %tl“lﬁr %Hﬂﬁi f&9 'hhse ﬁ@é@orﬁﬂﬂeoﬁw(ﬁ qggastregpgty or

|W|crob|a arrier for
ho'%tn‘d’ Htehé’?cepé’cﬁ'ﬁlee 3llpWiRgi rfobrté‘seeM’@é!ef( i §oi )Spﬁi’é rEWnPa gk the

lowdtdrarfbs thdlvedrér Stiagps design different to all other
masks exam ned and tested. The nmain forces applied by

the straps are now 20 directed upwards to the ear and
(i) backWwaedsw madkehaqoparewlneekwoaeetmdgrmmsfsoatrmasxtended chin

spac@gm%étnﬁen}?ggk %toets W%t%@epeb\ﬂ% sSnfo %@ggg\';%’g%,ngxposing

counter the orces exerte e chin are
the maythignthe nouth or chin. The resultant forces ensure
that the mask remains secure and V\,hen novi ng upvvards

doynvar ds | N
() posi ¢ 1131 ae Besietbedinol ABAEEY 1t pefouhEar ot onin
expddieg nthek ndbe. Biotls todsenehices of tenlde a&ddedmbeat tvee aofimacrobial
varrll 12 631 0,637 ANERIANGDe oG4 PG oEIcEEt er of the

mask is to ensure t 'S no slit
created between the skin of the wearer and the face

(iii) mask TaReRet N a S0 h\é%aél?sb usigtal ;kt'rékﬂs Q%sb@&‘i\’vﬂiff@ent—r% Sll other
eat ur e

maskoranegi e find fouhe TReam Siafarkle mbge o BE & e fagabs are now
directedi wmpwgrdsask tmatearizsld baktkwardsyidélse fuppeerchegkbartea. These

foch% Or%ﬁﬁcé WP\E Fn%%kngf’\’tﬁ@srlﬁ chéb% r@tdY 5}9& ra ) Qﬁﬁrbgunter the

fectiveness conbl ned mcCcro
forcg%p@kﬂrqu )pyoéEauglémlt arga when movnng the mouth or chin. The

resultant forces ensure that the mask remains secure and when moving
upwards or downwards slightly, the mask will return to the mid position as

established by the user when donning the mask

The first benefit of the added feature of an unique skin safe adhesive
lining the perimeter of the face mask is to ensure there is no gap or
slit created between the skin of the wearer and the face mask when the
wearer is talking or yawning. This confirms the feature of security when

wearing.

4. Barrier effectiveness

The inventors note that ordinary mask material only provides filtering but
propose that the new mask has advantages of barrier effectiveness combined

with microbial killing capability because it:



10

15

20

25

30

35

(i) The mask fits closely on all area of the face wth
m ni mal novenent away from facial contact when the
wear er speaks or opens their nmouth for any purpose. 5
(ii) The mask is inpregnated with i-nano materi al
unique to this application that prevents m crobi al
contam nation by causing m crobe-nmenbrane danmage.

() M ctspawskortiths!Psele it abtargat ¥ theefacenaib mdmahmpvement

away [Tesmt fagialnesrrbec neinoge Wetaesi dbealkd tdhespany Wediel nh6 @M for
the wearer or inward fromthe 10 external environnent,
any RHIRI S ncl udes ot her people, will be attracted by
el ectro-charge attraction effecting nenbrane danage

(ii) anﬁjhé lr'ersz% |ﬁ{H4egF\Q(%rde\va §- rka'nloI ﬁgterﬁﬁqwgﬁitt??hls application

nano-material 1s resid on the nas
that e yeits gricypleial cﬁﬁW'ﬁﬂER"Mﬂ‘f‘??ﬁh%@ mléfob&smlemmaag damgage.

MicraBsk lcfon\Mabn inOvebntlt fatHs tod bhacded | anavke Khdl aduby the
i nv ntOJ roposes t hat

t
nangUBRBPaIEY B I O GATFEAAPE LDTT N8R IR LRgnward from the
extenaaote@ghrnomegy, kwhithnipcleddseattbeofpddpe] -wranbernaSﬂ{acted by

elec%nﬂg}ggs aftglécﬂénl QA cBn tl?r'?erg?%e' SdéM?é e aﬁ‘@y r\thure and

exi st treatnents to sks an anti -

thefﬂ%ﬂrarké”%v%?wsecﬂ@nww -Satprighisnggpi %@'mm%ma\ﬁhthe killing
effeeXbLMHEEANHAE MasIOLohBATEY &fryasiwrag la@rthbfmaék vspbv@w ©ver 50

rormsnaff el AtapIR oY HromPtidno® 19 £B% e e Pifiees that ai
memiwake-tmundhysgeaismpr iatei @it esskntroactthen nahetesitinolddye killing

effe&t’sn%'l"]oth%&t r%ﬁcal m5§k cBan@eJ q‘BE] éa)l{ Iﬁ@ﬁbrgeﬁgl rﬁgsw c\X/]orn.

tack and rupture any mcro ane be | rom
a bacter| um noul d, fungus, nycelium yeast, spore or

Anym%mﬁ\l@e tb@é}tfﬁ%ﬁtbr lt'§ n?a@k@' iof) aﬁurémﬁﬁﬂ&rogla?ln)ha@tﬁr%sslnvolve

ene BEAT ML e PREMLO e T efendh o sbikum iRy Hhygation i
volatitt frahaturpaiite rprctocs wittamistoars saretergely ichemicabinahature.

The prr%%%séeat%g f(a'c\é)mg_gl@ w‘o rpsagg pnﬁ@y%ali]%%n@lp?@s léﬂg‘:‘a{cﬁl{yﬂe\ﬂ/hereby

ext ensive testin ni versity of Sl ngapore and
the h'&gnBe’@ﬁthtmc'lsu@l v@ Wrghmatn@ @W'Gﬂé’”ﬁéhl%ﬁa(’k and rupture

any parctrw.be&nérherambesiegnatrem tar BesteCiidPaMRSR!, SUGQu), agtelium,
The non-woven , nask materi al was 99.4%to 99.6

yea&i Sf’f’ C?T\V'ee"é?raé‘fc?wqwﬁ"i’?]e pol l en particles.

(iii) Furthermore any cross contamination from hand to mask or mask to
hand will be minimised by the contact of the microbes with the lethal i-nano

product that starts the anti-microbial process.

(iv) The i-nano mask has also undergone extensive testing by the
University of Singapore and has been conclusively shown to exclude pollen
particles from designated trees (Japanese Sugo ) and plants. The non-woven
mask material was 99.4% to 99.6 % effective at excluding the polien

particles.

The second benefit of the added feature of an unique skin safe
adhesive lining the perimeter of the face mask would ensure the chance
of any gap or slit created between the skin of the wearer and the

face mask, when the wearer is talking or yawning, which allows the entry
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35 The second benefit of the added feature of an
uni que skin safe adhesive lining the perineter of the
face mask woul d ensure the chance of any gap or slit
created between the skin of the wearer and the face
mask, when the wearer is tal king or yawni ng, which
allows the entry 4 of harnful mcrobes or particles,
of hagmfeldRieepbephes RAgtE|asnsist Hedvead urldis ofordHms dpe feature
of BhfreGtdfuanieehfesd Description of the Invention The mask
is manufactured in two identical upper and | ower parts
each consisting of: 10 (i) A strip of one or nore
Destragtéars of thef brvantioe mask; (ii) A strip of one-way
flexible material to formthe straps to be worn fixed
to the ear, neck or back of head. 15 (iii)
Thej mgghotfatedNHPCiwipd efndrvedidaftisal ieP RSN 2Ry &1 fratPr isaleach
condftihgertace covering part of the mask. (iv)
Formul ated to prevent allergenic agents such as spores
and pollens from being ingested by the wearer. 20 A
(i) Acsiriprofosnepat trexra lapgrshte fapplthednésk;t he appear ance of
the mask portion as fashion statenment and to renove
the inpact that the wearer is wearing a protective
(i) Aesliipeof gB-way|fiexibleomatayiali tﬁdf@p'@nﬂ@nﬁtfaéi)é@tbe wRen fixed to
the AN Rk HHRVbdesacp barrier aid conprising a face
mask with fitted nose area, chin space which is
attached by straps such that the forces and vectors
(iii) ofndrdosatetial ciespreyeatesid iy tthe sbdmnaps/enemsateeiat he e kface
t el or down but remains secure even when
Cov%@@fgﬁﬂﬁgJéggﬁgg“especiaIIy the chin, is noved even to
its widest extent and 30 closed again an unlinmted

(iv) rmmﬂna@fd fol pRYeA al aT@%;e'h@csﬁgéﬁ&eﬁﬁsH 8s dgbrd¥eand@bofBns from
| e betvveen 30 and degrees but preferably at 45

be'”(ﬂ’e PER'&I Y I VEPfScal . 35 b) The nose upper part
extends fromthe md point of the bridge of the

A color or pattern may be applied to the appearance of the mask portion as

fashion statement and to remove the impact that the wearer is wearing a

protective device.

In its broadest independent aspect, the invention provides a barrier aid
comprising a face mask with fitted nose area, chin space which is attached by
straps such that the forces and vectors of those forces exerted by the straps
ensure the mask does not ride up or down but remains secure even when
facial movement, especially the chin, is moved even to its widest extent and

closed again an unlimited number of times

a) The nose recess is defined at an angle between 30 and 60 degrees but
preferably at 45 degree to the vertical.

b) The nose upper part extends from the mid point of the bridge of the
nose to the level of the lower eyelid, to ensure the mask is held tightly to

the nose.
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nose to the level of the lower eyelid, to ensure the
mask is held tightly to the nose. 5 ¢) The chin space
provi ded is between 10 and 15nm bel ow t he cl osed-
mouth chin | evel and preferably 12mm space but fitting
underneath and at the sides of the said chin. 5 d)
The two attachnent straps nade of one-way el astic
©) et ic8In sPaceeRievided kubRtweSy Cadnt He iPpke!oyt thgpslosed-
moum’IEhR»aReheBbd@ préfeablyt prhiedsp4cd bet MRl uP@eMieStiPBnd at the
p ?th'de I veI with the upper part of the mask and in
Si e?o 0?5? ﬁbuth position are inclined at an angl e of
bet ween 30 and 60 degrees but 10 preferably at 40
6)  SBEERR, tAddht I Hladindr BRSSAY BRaYe h*aﬁergapa% made

pert o e ear ower straps, one each
in sugh goMdy asdhenePRATES Rt O YT eqq{bsmgsl@re@téacweto the mask

pomtwban@@;r?eld@l Y207y wmthdotaglséngahe&m?@mhm @«ﬁstﬂ irf4fe closed-
egrees from.t ri zonta ef er gr ees

mouftp HeSfiforl Afainghal gl ohl Of SEPeEA) Brachl HedRes but
prefembhy satld0 drdgarests napseana@izaitakdndnhssestdabuyeuthel bpperdpert
of tr', 08h. afl@ﬁnéiuéhgt@?g ] é’tea'zﬂymhg talae%#atcﬂe&ng t%ar'?\?d' gf)int of

around head at t appropriate
the mask \Abeattf‘%c‘l’lﬁéﬂ?es?rr a&ﬁ‘émcaﬁ”}il Bésiﬂégab?‘l"‘&@l’bl“éo and +40

degr@leaﬁdnﬁ th@ﬁ@brlz;]lidtﬁlcﬂ@ldprdf@rdﬂ'lﬁ 2@&35@2&' 1) ﬁoﬂﬁoﬁ?@ﬂl? to under
W t the u

the Bie L &1 skt A BoeRER Gode Ehe fuiabica T gt dnl worfhuous
and hesmaenurdD twede &0 tdﬂgneyestuebﬁke(prt@ftm aHareatrdindi¢yge dask of

the Mﬁa& g?tw%ha%ﬁnjte [passes above the upper pert of

e ear wer straps, one each side, are attached
to the md point of the mask, i.e. the bal ance or

The piwwbttaehmtenpaasé;rsg Rt ¥esnetld farmbiIg4adagr 888d S r@kched
he hori zont al eferabl

t r
o MSoMPER Y SyoFoeaﬁhdgéPe 'Reel Y O\ﬁehrzéﬁaﬂgpedfp%rg °§%E8nr3a%'égﬁd in
the glg@d-Mogtistpoaprarage inglined atndncamd!enobbstweadn | Fpmnd 60
deg,%etm s#aeer%ry Awo H@%;ré%% {d #RAn&R-4M8I pHELRS Qra%og the

back of the the appropriate |evel
Upp%peﬁrtn%fum? sﬁrfahwowﬁf ShFPE - A% BB 51%h ?'I‘Feaftaﬁf‘?% o the

mid mvmdodwwwaa |£0thﬁﬁdareﬁﬁreV\6f @$v R UsdInt fpatsstrigeﬁaﬂ@éeﬁn +10
he, stra s tered an (I;b forces 0 t hem
cha g9 e rﬂf"a Het H‘é’rﬁﬁgq‘al Mir erﬁffe%g'ghg‘r’vveasgg'?s
horlthdelly'ltheum;ppeme lower part of ears, one each side. The straps are
joined and continuous and loop around the ear, but may be fixed to the

wearer around the back of the head at the appropriate level.

In the open mouth or fully extended jaw position the jaw is moved downwards
and rearwards such that the angle of the straps is altered and the forces upon
them changed to maintain the mask securely on the wearer’'s face. The upper
straps one per side are thus inclined at an angle of between 40 and 70
degrees and preferably at 50 degrees while the lower straps one per side are
inclined at 20 to 50 degree and preferably at 40 degrees to the horizontal

when the wearer is standing upright.

e) The mask material is made of i-nano material.
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straps one per side are thus inclined at an angle of
bet ween 40 and 70 degrees and preferably at 50
degrees while the | ower straps one per side are
inclined at 20 to 50 degree and preferably at 40
degrees to the horizontal 35 when the wearer is
standi ng uprig 6) The mask material is made of
Aquatn%\h@fntﬁteemaélk in Eiguisedt is)Pasticylney nadvatagep gairehen the
weare$' sPRiclel i§Uinag |rﬁ6rﬁ@V@l’Hs@9le?6%tWﬁ@B|ttolne bg‘é@@&@rthé drRft€ of the
nmou ecause
attadfing B Phcask {0 el FTte s BT ERE (abs spoured at
a migr ovilgdsné®@rort hyotgskint dobdomesuhetdiiad tbe amask ior place and
a [ t es holding the mask in
mevgﬁg R%g%@ "EPZ3&htssﬁéviﬁé%ﬁgg§ the mask off the face.
Aspect b) of the nmask Figure 2 is particularly

Asp@cﬂ\ftﬁrﬁfaﬂt%ohll%smmﬁuntehﬁ |Wrﬂ5ulah@53®dm%% d WheR&Re wearer
h extendegkbﬂMIas i n_yawnin ecause the 10

nas 3o Beain sy oRensrPams eFisrdel BphPrda Gt REmbecause the
anglps @fitbe sttapsaamd & meet bap piieslkb s @oam edryvidet tachachthin tHeemask

secuwﬁﬁlgggg?tﬁ%ch§st"hgdwgpferasn%gena%%l ttreegﬁtg{o%mg"]QE%t% res 6mgreof
and wHuusermaitdaingn\Ary offfieetive Themnaxkberrfeectbamleym eNeﬂl;rIed and

envifdhnfe Al d-hRROM ALK @Tfe@h\/@ltyals HQ4 b aatn@dl%mnttoﬁ' pioHGH I'bon-trthﬁong
e and cheeks and under chin are noted

its "t’]%ge?ﬁ%qﬁr% tﬁstnorss@éhq B S P RS URESK ChisvA 1fg o Fhihese
are fratereiddied tpwaredsmask chowinwaraks & |facéhentb\ay wbwards or
dowr%%‘ éﬁ?trf@%? of'cﬂhg ?a‘t; SihdlsRLYy aspect in accordance
Sthe | nvent roadest = T'ndependent aspect, at
| east one enbodi nent of the mask is the straps being

In gosﬂ'ﬁgﬁh@rfy |és&f&ﬁ erha%t;bsmra%*éermﬁdtn@:ﬁgtef]ﬂt.oqts broadest
no

iC N
'”degﬁtﬁeﬁrtsp"pﬁ%gabf&%ér"ﬂ e%mE’Bd WP & BPeMapks dpe straps being
madgegfulinéar efasticheibipmsised Tinateriwkon sinsibardesngitiedg ¢ hiat miaterial

wﬂh'r%rEgaHeé\QE ng‘?rq grg)lp%be p‘?b&@ljt%sp{oogﬁ&?re g?e?(w(}% t%pﬁse%:hﬁity of

I's cut and ned 't o the cut strap
the mpskasonically. The nask is |npregnated with the
nanotechnology naterial in a second process but in a

r. manufacturing train. I gue skin saf
The LAREE, (5o 50 o588t uiha Bn's HeseilBETitCagL S8 sislp process
whebytthe maskis 80t Bnd ¢gdinBesorthptdunrstafpstdral feiiged estrasonically.
The mask is impregnated with the nanotechnology material in a second
process but in a linear manufacturing train. An unique skin safe adhesive

is also used on the entire edge of the rim of the mask.

Brief Description of the Figures

Fig. 1 shows the side elevation of the mask in particular showing the fit to
the facial features and the angles of the straps in the normal closed mouth

position of the face.

Fig. 2 shows the same side elevation of the mask but in particular showing
the face in an maximally open-mouth position with the jaw fully extended. The

mask is tensioned by the facial movement but not disturbed from the face due
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Fig. 1 shows the side elevation of the mask in
particular showng the fit to the facial features and
the angles of the straps in the normal closed nouth
position of the face. 35 Fig. 2 shows the sane side
el evation of the mask but in particular showing the
face in an nmaxi mally open-nouth position with the jaw
to the,ppjitiopith@édhe THEAPSABR the YRARS BRI CRYC i@ redidingpnd the
chingpecBeiid bhith (aottediinj.urbed fromthe face due 7 to the
posi tioning of the straps and the upper nose covering
region and the <chin space and chin (dotted in). 5
Fig. B ghodvssHbes sidee aledetian eviatthermask t Wigh mask adhehivarwhich is
skinasfy?gsnlu\ﬁ%l '&IBnEStheSghpreS@tﬁfeerd*n'?l'\é"ngLPnQeatIm% Qﬁ‘é'ﬂﬁy slit

dge he nmas sealin tin [Tt  between
bet“f%?@e U‘te tfﬁ‘ee \%atrh@rw%l‘f&'tﬁ’ed n‘é@kma}:ﬁkg. 4 shows the SI de
el evati on of the mask with the skin safe 10 adhesi ve

. rynning al gng t 0 r|dg d a rt| of bot
F'g-s‘fde% g/fs ﬁ}? d%n %P{é‘g ﬁ‘ Fb%?l c‘é{f y L&al sn't IResafe
adh¢sing sdxmrtinbetal\elem tﬁeenbaee)rlctg‘e t:hred vvea;vcamoamj tthahnsisks of
the qrcﬁﬁt EHe OV, 'm\{gﬁreﬁltracgf:altllﬁgegﬁc' ahe "HRE! S8t b%H?@erﬁas thé face

or yawni n Descri ption
of thﬂ\)‘éﬁ’ﬁfiebna gthel "ﬁf&v\ér%ﬁ’tﬁé &y &vargBaniiaf hthehdapigd emuscles
sucing en aamispasie yabhing.he confortabl e breathing space
(2) created in front of the mouth (2a), chin recess
and space (3), mask to straps seamis shown (4) and

Detdilen | 3 gn poi nt or pivotal point for
t he rrask(6) IS dottedlnto explain the point of
m ni mal nmovenment of the mask. The lower strap (5) is

Fig-aflt #008¢ t539¢ halayasRn Atithy th8i MOSR @RAIE b1 dheeiRdene 1), the
com€dttdblandrddit g RPLBE Mzhl LR atde® MpPRnt Sff s (Mouthl $2a) chin

attached at e upper rt of t he sk i .
receth S P8t PhomEREto BBks tadrtde (ER, (R4 I mliageeint
balagegrredst andivotelf griabFor hs megk ¢6kis28oitiepéndd rgplaionhe point
of Hlnl%m%ménf 8f the r$l' g](' ?ﬁé%ﬁ@ﬂkﬁa&%) 'iéaQQEM@@Eb :!-I'Qe mask

degrees and preferab érgr ees pendi ng
at atﬂfdﬂ‘ f‘H%Wﬁ/éabreéW%”ftQEé’h”Flag‘d Q‘Vioé P& e‘ﬁf”l'%ll“l‘? L@ipﬁflsé?ap (7)
is attached.atthbulippepphaitadtt the RS 1HBoPREY thE rayle 3AYIA the

uppd gs)rateog 128 pBRIEER s O AN b0 CuSFIEECEn ! br RERIET) 225 Y g8frees
depending upon the wearer’'s face. Similarly angle (b) is between 10 and 40

degrees and preferably 25 degrees depending upon the wearer’'s face.

Fig. 2 is essentially similar to Fig. 1 but importantly shows the upper strap
angle (a1) to be between 40 and 70 degrees but preferably 50 degrees and
created by the mouth being maximally opened (2a) and causing chin space
(3) to be minimised. Similarly the lower strap angle (b1) is between 20 and 50
degrees and preferably 40 degrees caused by the open mouth and movement
of the jaw. Nose space (1) is shown drawn close to the bridge of the

nose by the facial movements.

Fig. 3 shows the side elevation of the mask with an adhesive which is
skin safe, running along the entire edge of the mask. When the wearer
of the mask talks or yawns, a tiny gap inevitably is created between

the wearer’'s face and the mask. It is the existence of such gaps or slits
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30 created by the nouth being maxi mally opened (2a)

and causing chin space (3) to be mnimsed. Simlarly

the lower strap angle (bl) is between 20 and 50

degrees and preferably 40 degrees caused by the open

nmout h and novenent of the jaw. Nose space (1) is

shown drawn close to the bridge of the nose by the
that ke MarfpRERBHT sOf 3B F]AreB QHARESt hEOLi tREErE et vmarer of
the Omdske ABRSK e\yicbbearbfadtlheSW\aanmie@iﬂhi ahrcﬁJgihn ﬁwaa‘@ap or slit

r unni al o he ent e _mask he
cauigRediings A nehfmcbor A or Tyalins? 8 RORjP gaghal When the
wearere\fatedbl § s&kcmeﬁbedwtm)tmhs tihnto winar air, sthhacmncandes and
gerrhE c%ﬁkenlér ' fcﬁt &RE onganéCVbe%BénOfthé' 'fécce o? the

t he Warm he wearer escap

Weaé‘ffec?ﬁél eﬂl‘evvea‘r%ﬁ* of Thehe agagRIvet hémégéa?)fe “Qf‘ Q'f?égﬁB'lCmSk'”

sen&itioat Buﬁshéﬁb@hs&cheagapf@RodeI_t) efRe5081yf @ediNG eh t.h9 slits
spect.acl es. Ibg i% OSS|bIetht vvhenthe5
r

°r §ReLUAVERRK 80"&’@‘11’5'&? e MK {thd K manner,
it im crodbe®saibde grsrnsn;couémaeMematrtmrobl@htlsuoh she t gearer to

ech@sﬁ%hP&&d’}Pqﬂ thﬁ Qﬁs a({l er?en‘?(%%;ﬁ ﬂ?@u%ﬂ“%g‘i%ect;@?es of

esive sitive
the §’l9l§§‘f'ar?@é1 mn@sfmnmt)t éf pReciagtly igeIesPEqpelss. It s

alsot havpal;slbse ﬂ:rr m&;eﬁaeetmengbhﬁsfa@eeafert fse;c%earr@r B  or

| n;é b nne{ 10 |g ﬂ}enot OSSI bl e for

slts n;?”"é fifl e eWé?-‘?ﬂ br 8tha6F t AB%wedl%erm? ﬁ%y ensuring

contihuowy protextionny f gtyes wararst iftgmpassimigl tdmmm;dn 4t germs.
spectacles of the wearer and causing foggi ng of the

‘gect acles in the process. It is also not possible
Fig.forshnues eihiea sitfd gleradon ooleribermatchvith n gabesiye which s

skinSkhfes rcdveatr@ﬁimh@t WeRRAgt he shidstrid thetisRsds tthtaerrﬁbyk the
ensurin nuous protection of the wear

weahat ¥ ul' 'g%d’&?se i g""'é{ﬁd Yer i ns Figiny %ﬁ%wé”‘fﬁéa sYolés Created
betw¢avatheoweafertshefarrslangi tthe amaskdhé&siche tintyi gdps or séikd nexists

alongaf@ertﬂﬂWp%W@ﬁé‘goﬁ' t‘Pa'ég rﬁa&“bséﬁﬁte' Al iPOfHe O&th nEQeof such

wearer of the mask tal ks or yawns,
gap@:ﬁf ?'Hévtlh?éb“}ﬁ M reY e%t'teé‘(%!1 20f b@t%@ﬁf?hee%@é’reér Osf fedlé@’ of

harrﬁﬂd thrtéms K anSUCébrTrﬂsﬂy sU@RS pYssHlbt Syl SE5 sliftl OfKbuld  be
rtlgns of

seafidl o iikeBRGe' ERASHAHE BroGstFalEh A0TRR Ghr Misoraagh, tined
withof thehe adbasize. esldapesubstaetinl y poftion of the mask are the
vulnerable portions where gaps or slits are likely to arise when the
wearer yawns or talks. Effective prevention of fogging of the
spectacles or entry of harmful bacteria and germs can be achieved by
having a plurality of adhesive strips lining the perimeter of the mask.
In Fig. 4, the adhesive strip runs along the nose bridge and a portion
of both sides of the front cheek. The adhesive strip or strips (made of
non-allergenic skin sensitive substance such as HYDROGEL) would
practically seal the tiny slit between the face of the wearer and the
mask created by movement of the facial muscles such as in talking or

yawning.

Although the invention has been described as effective against
microbes and particulate matter and allergens, the double secure

features would enable the mask, appropriately modified with inclusion of
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harnful bacteria and gerns, such possible gaps or

slits should be sealed. Therefore Fig 4 shows a

substantial portion of the nmask lined 25 with the

adhesi ve. The substantial portion of the mask are the

vul nerabl e portions where gaps or slits are likely to

ari se when the wearer yawns or talks. Effective
an aetiFeRarBAN ofiltebgéf niynetiophas 3peet Aaes oA 83t rpagf made
acccham@f u{o bagd eiivanaid® JRbIR ca@ beigachitawgd MNd  hawi n&buble

# ra ity of adheﬁhv? ﬁL I|niq9 perln%te

Sem{rﬁe FHILIES 39PINeE; §Ithy g e§’|°\5‘é st??l BOfung 5?55’?@90“3
thant Hbenosevértiaygd gad raaplortwrunh of thexvty sardbscmfrbedseme A
gas frﬁé){kt ﬁ'%@‘é‘k ac-EB?tf(ﬁghQIc:i' WHeSiB(/élptl %rlhlps {{Pdge easier to

non-al l ergenic s sensitive substance suc
keeH—IYBRéJGEEIef\%%I dindsr 23GePARNGE sBalMSEheast | Aydag jmask for the
gendral Westuldtien faE Refad hrfuRed oredyd the nask created

by nmovenent of the facial nuscles such as in talking

or 35 yawning. Although the invention has been
Havisgs de s drék daprefiefrect ewd cajmentst of theriobestiamdvith reference to

a I ,

the PECOHPULALG ITRVARE, R ene BESteraicDd (L SOCHIE 15 not
limitgdt Hoj Shosfsi eiecite emaadieentse and bHmtf ivafrieus tchanges a"d

modffLH’bQIoln@nnﬁaS/ DT JERASK - thRr&iAS bryaskerrarzimedamqrhél ragt t\Aﬂthout
d pveqblon woul d he t ht fit qﬁgnd m“%ﬂh
ep%ré'é‘ﬂr & Teaf ures et Yget! HIeP g ifven ﬂ{‘ ot e wiul t?a”“s
nore advant ageous 5 than the conventional gas mask,
ADVAN FAG ED e @89 sCYPLPLEORR e dr aigs Task mmde
accordrng € i nve 0 be easier to
keep and therefore finds acceptance in use as a gas
A sf%%ke-ftgfwéeh'e fag@nemakk Popul ki QHvélﬁtlél‘@l lwragh deé e@@;@lt fitting
ces. fquW nﬁ rrescrtgﬁ %P f&%re qpodlnent oﬂN .
Servfaﬁeal‘c’n\?en‘f OH NG PR MHBARKE STEChE SR HB A Fiy2s well as
proteletaow Agsinsit tpairiculeteh enajtederrst poﬁ@ntllaataIlbmansnveM\tltronts dight
weld?ﬂ’t tHel matc%d thsII hgﬁetrpé ?ﬂéﬁ|o%m% 'TBQt Ss’un??gc pted to

vari ous changes an nmodi cati ons
inclydfer 8P RSy eotr bR |filtay |'ﬁy?hec%l?tf%qt'l?@u?ffe%\tﬁivt| Ag a gas

maskr amidMesSTHERE WEighRl bhd Pfotb bR ithy eRbibpdy amatkefti B8onous
in the claims. 15 ADVANTAGEQOUS EFFECTS OF THE

or PRIGERTPER
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A secure-to-wear face mask of the invention which is
tight fitting serves as an effective barrier wth
| et hal effect against microbes as well as 20
protection against particulate nmatter and potenti a
allergens. Wth its light weight, the face mask of the
i nvention can be suitably adapted to include an

on filter layer can function effectively as
a gas mask which is light weight and protects the

we 0l sQnou or toxic ses.. 25 30. 35
TR e e s hA T Pade o nobisef e el duoidung 3 nose-
bridgeadée af andrchio\eetemeberwidh fitreovspaceyt@ smoges the magkgan situ
h phﬁﬁﬁ gk N<&X 898L O Wty fifted space to secure
wne he nggk |%ng|tsuM when nggyngvfﬁé jaw, said face mask
haV|ng a pair of elastic ear straps attached that

| agabpairt hef naslstiol 4y sfrapseftfineact @t anoeud ehddalARCewith
1 VOt

i,nt _or oi.nt, of. the mask . 10
forofin i Pee By ok, § Yelap St R Ta B0 1Rh O '8 R0R! the mask
charaetemrsresl tio tthet wdrdngi thal faeosi tmask ass selbovey, & weares to the
cl,aib,ped in claim 1l whereby the mask
Ongﬁalé?%QSﬁfgpg%#%?ggﬁgtedpmnth "i-Nano" nanot echnol ogy
material that effects mcrobial 15 killing of

2. Menbraase- MayK thyichdiM@IdY aics4TE andmtewsy Qﬁéeﬁabgw%ytenan is

, revents .crqss-contam nation to
imorBRGH el SR PARTRaPAG By nER e Pab et SIréckS  misrobial
killirmasdf_ asermbralnﬁdmbund chimwrowrgasischs tdvat thusexéfegtesly prevents
cros?%rotn't&ﬁ'” fon, l?oo i{)@We%rrera'ag tﬁ!aleqrvgr%ﬂﬁ\&qculhz?‘& F?r%lljg{ﬁ% other
spores and mcro particle : sk as
Peordeai med in any one of the preceding O ains having one
or nore adhesive strips along the inner edge of the
whi ch one or more_s et ween the sk
3. Fﬁ% vvemaarsé(raﬁnga'%eq e C]‘adg‘ezrr‘e?é‘lgﬁ &l?‘ﬁérteﬁ)’f b‘\gf?\?e‘?ﬂﬁt'ﬁ@'ate
maﬂeseapeﬂbﬂgemhahddabne&ﬁhsoﬁxtheanmeumeomahDGUghethe
slits and preventing entry of harnful mcrobes into

Wha

4, A face mask as claimed in any one of the preceding Claims
having one or more adhesive strips along the inner edge of the mask
which seals one or more slits between the skin of the wearer and
the face mask, thereby preventing escape of exhaled breath of the
wearer through the slits and preventing entry of harmful microbes into

the nose and mouth of the wearer.

5. A face mask as claimed in any one of the preceding Claims
where one or more adhesive strips along the inner edge of the mask

is positioned across the nose bridge.

6. A face mask as claimed in any one of the preceding Claims
where one or more adhesive strips along the inner edge of the mask
is positioned across the nose bridge and along each side of the

cheeks.

11
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the nose and nouth of the wearer. 5. A face mask as

clainmed in any one of the preceding Cains 30 where

one or nore adhesive strips along the inner edge of

the mask is positioned across the nose bridge. 6. A

face mask as clained in any one of the preceding

Clains where one or nore adhesive strips along the _
[ nﬁérfaéagé“%?k tHe AEdRed38n| SNy | dnefeadt’gsedinge Claims
wher@os@ebior dgeranddnt sing seaﬁb sldrg ofhet henechaR)eS.ofllhe’. mask

, sk as a n t he Rr.eg edi.n
'S Qﬁm“?n§JT%%“@soﬁh oﬂ"hgrgnggées ée PP?pseglong ?%eOf the
cheekanend edgeerokeattheghaaskin i s positi oned across the nose
bri dge and al ong each side of the 5 cheeks and
underneath the chin 8. A face mask as clained in any
8. oné ofecehd"pitecdtii APITPdi 1B aAMeINe aff dfBenrfeeding |oC'5“”“S

wher@n atrhedhémeé ffgeoaf thbeinmak ddgep@si thON@skacs 0§6$|t|oned
nose bri anoﬁﬁer ad eS|ve strip is posit

d
a°'°%ﬁ’poe 1603%\&1{ Cae BN the ¢ ahldi'™Pa lfsurtffg?'t'oneg along
eachaddidsi wé 8te i pcheelpopsand oaefdlrtMmdeldhealtVIa tshep clng npo@tioned

detnb 3Ge thBSkhias clainmed in any one of the preceding
o a?ﬁ% Iqﬁaw'ng additionally an active carbon filter to

pro;ect the wearer of the 15 face mask frominhaling
9. top cfagasahaskOas 28laim@d 3R ahy one of the preceding Claims

having additionally an active carbon filter to protect the wearer of the

face mask from inhaling toxic gases.
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