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“ Respiratory Device with Filter | 11111l VIII VIIIT VIII
VI Vi rer i *159159*  Field 5 This invention
relates to respiratory devices with filters. These
respiratory devices are portable and may be worn by
users to provide filtered air, Background In recent
years, awareness of the danger of airborne disease has

been further el eva 10 d e to tgllé i dem-e—+tevets———

of the SARS and Hi SB'G?B’F% §‘°edﬂ

e e e

the air, water droplets having been exhaled in
iﬁ?fron1an i nfected person (through breathing, *159159*

ghing, sneezing, etc). Bacteria and viruses are

able to survive in such 15, mater ts and infect

Hibiertignerlelit IASRITERBY e M {ergéf §%ﬁfe§mga§&rf/élﬁ¥wes are

Thus, there is a need to find ways to prevent such

nesieblerand maybewvorndwsisers dorpraviderfilisgedsair. pot ent i al

victims system Apart fromthe spread of bacteria and

viruses, there are many other reasons why such 20

filtration of air is required. For exanple,

Bakigvouhidnl s with sensitivities to allergens (such as

dust particles, pollen, and animal fur) in the air may

Re6&nf {dar£hfdretbss FIhd\@dnlger JHibofRMiscaS: IRsMREM Alrth¥r elevated
true for patients who require. cleaner air, but is not

&Je%n%e ?Alp e%eg'ovfm sAﬁg aha BiRAtd RSl the

environ hosp

One common way such airborne diseases are spread is via water droplets in the air,

water droplets having been exhaled into the air from an infected person (through
breathing, coughing, sneezing, etc). Bacteria and viruses are able to survive in such
water droplets and infect another person when they enter that person’s system. Thus,
there is a need to find ways to prevent such bacteria and viruses from entering a

potential victim’s system.

Apart from the spread of bacteria and viruses, there are many other reasons why such
filtration of air is required. For example, individuals with sensitivities to allergens (such
as dust particles, pollen, and animal fur) in the air may need filtered air as well. This can
be especially true for patients who require cleaner air, but is not always possible given

the limitations of the environment within hospitals.

Present day solutions range from the very common surgical mask, which flu infected

patients often wear over their mouth and nose, to respiratory devices capable of filtering

*G00002*
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25 Present day solutions range fromthe very conmmon

surgi cal mask, which flu infected patients often wear
over their nmouth and nose, to respiratory devices
capable of filtering Il I 1L I 1L I ITITHIIHIIH H

~I I~ *cooo02* 2 not only dusy and water particles in
the air, but also neutralise toxic gases, etc. In any
case, he general aimis, ta forma b betme

05 Rk c{é‘ﬁba QKB RAII R R FPATh AR Be‘gﬁhs é%getsﬁ%tet% ﬂka“y
air inhaled by the |nd|V|duaI wearing the nmask is

apq, sy geeral apy isdo ferak 3 bargishbgweehhs @il andygosejagd the
patients or doctors with operating theatres are

gyenoendihg girsiugh thag thecaininbaloh by theriadisiiualearngthe stagk & filtered.
from passing through. The masks are commonly nade out

of paper and are not very durable. Once wet, it tends

to deteriorate rapidly and a replacenent is required.
Fadb hBKORICE as HIBY uSQMBS flidpdtRhGor dBebts With Operhttgs theatres are

i ndi vidual s face, preventing other common actions such

%eﬁglgig lsHblishi 2R HﬁL:?/ gﬁ&e‘h?@ﬁ@r MmOt Bl f&Sing $hbugh Mhe masks

i nvention directed at overcom ng at |east

boy
%g ggr}ng]on d, rpa(?e guteof ng er a8$ Er% nobV 9r9 d%gf;)led é%c§wm{ %nds to

3 one Caspect ere
respiratory deyice |nclud|n ructure,
et atmitde 81 A JER BB IF T EhePBas, ThEou Hiores
filter elenents; an air guide formng a pathway wth
prtorafithe ndividni fasat Prevenking theh EONAON detigfs suplpas eating,

brushing teeth, washing face, etc.

The present invention is directed at overcoming at least some of the above mentioned

problems.

Summary

According to one aspect there is provided a respiratory device including an envelope
structure, the envelope structure comprising at least one or more filter elements; an air
guide forming a pathway with one end in communication with the inside of the
envelope structure énd extending from the envelope structure; wherein an opposed end
of the air guide is mounted to a pair of nasal plugs, for delivering air from the envelope

structure to the nasal plugs.

The nasal plugs may be worn by an individual, plugged directly into the nose. The plugs

should form a substantial seal within the individual’s nasal canal, ensuring that most of
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envel ope structure and extending fromthe envel ope
structure; wherein an opposed end 20 of the air guide

is nmounted to a pair of nasal plugs, for delivering

air fromthe envel ope structure to the nasal plugs.

The nasal plugs may be worn by an individual, plugged
directly into the nose. The plugs should forma

subst ant i e within the_individual sal canal,

thfaig prihayd ﬂﬁ&fhﬁﬁ%wa&?e ‘?Set‘ﬁn%"'ﬁﬁ? et die g phggs may also
via the nose is fromto the air _guide. The nasal plugs
beeyads) ssepre spoyEhcRch Baitavil ﬁ@h@qﬁﬂg Sénowt{ERm pusy § pasalgganal. In
easily slip out froma user's nasal canal. In sone
sexpregpssooss afthe nyentione dependingdapghaditenged furckien of the respiratory
i ntended function of the respiratory device, the

deafa) thp |an@1$ phge dedtiaiot ferfma sead @dthinvhe fridivititied’s nasal canal. Such

i ndi vidual's nasal canal. Such 5 nasal plugs which

1280k gé WHith Id&@el%/ e thel il dugl’ asal capan@ulChd/ddtirBBle in certain
desirable in certain enbodi nrents where confort and

SRR bhBRUTRb A HEERNR of tfc.h]menbf'e Val 'HE' ?hi\;ﬁﬁr Bty than

ensuring a maxi num anount 0 tered air red.

e&gwrtgen;gﬁgf?%ﬁ% glm?)lqs 1{ereed ir Oe%v%regn the r eSpl ratory

e ne es a 10 securing neans,
for securing the respiratory device to a user. This
will allow the envelope structure to be secured to a
user or other nedical device. Sonme conmmons net haods, of
someicnprestienserfithe myyentians thetrespératory dedes aidyQrc gidgincludes a
loop to it such that the |oop my be worn around a
wsetingmeaskion sedupiy theorespiraory elevice hpa neearibhis welh albdew ghe
clip, Velcro strips, etc. 15
envelope structure to be secured to a user or other medical device. Some commons

methods of securing the envelope structure include attaching a loop to it such that the
loop may be worn around a user’s neck or body, or via securing means such as a clip,

Velcro strips, etc.

The air guide may also include securing means to ensure that it stays in place and does
not cause the nasal plugs to slip out from a user’s nose. For example, in some
expressions of the invention, the air guide may be designed such that it is tubular, and
may be worn around a user’s ears such that the air guide extend around the side of the
user’s head, the air guides secured by resting on.the user’s ears, towards the face and

nose of the user.

The filter elements used in the envelope structure may come in different forms, as long

as it ensures that air passing into the air guide has been filtered. In some expressions of
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The air guide may al so include securing nmeans to

ensure that it stays in place and does not cause the
nasal plugs to slip out froma user's nose. For

exanple, in sone expressions of the invention, the

air guide may be designed sugh that it is tubular, and
naydbe morndaroundda user's ears such that the air

uj de ext around the side of
sV o e gabrecload g uieds e T oni i tss plegiealy dn other
towards the face and nose of the user. The filter
eaprEATPRss thesayelppe St Wy Bsanaseroyt pLRen- ReTmeabifemptgrial, with
different fornms, as long as it ensures that air
cpesisipogidns nade lvet of the dilteddemenss. Bdwse filter pariaens allowsynie pass
expressions of 4 the invention, the entire envel op
tBilolple bt @1td the AU opaidtrueturs dh geff solteartherlexprentisns dfithe invention,
ot her expressions, the envel ope structure my be made

tR&! hltaf el&iRéhts RAY @ﬁﬁh& Be PRicEd Wwathin thé ElveldpRIstratird) @b\ drigshe
made out of the f| ter elenents. Those filter portions

&%$&ng&gﬂk%1 t hrough and into the envel ope
ructure et ‘sone ot her expressions of the

invention, 5 the filter elements nmay sinply be placed
wi thin the envel ope structure, covering the

connection to the a |IIed eader
ARBPSeater wows Vo and thaf tisﬁataé pP pich ﬁ%ﬁlwestrucwre is
structure is immaterial. The envel ope structure may
itkaseniah el egmivelope stpuaturg gnay teke the doqmpof, gubrmtthml@géo a qg@trldge
tube or bag, etc. Preferably, the filter elenents
tobseesg, @nt i - m crobi al conponents. For exanple, the

filter elenents could be nade from or contain,
titani um di oxi de, silver and/or silver

Preferably, the filter elements possess anti-microbial components. For example, the
filter elements could be made from, or contain, titanium dioxide, silver and/or silver
dioxide, which are common anti-microbial substances. It would be clear to a skilled
reader that any material or component with similar anti-microbial properties could be
used. The filter elements may be made from paper, nylon fabric, cloth, or any suitable
material, commonly used in filter manufacture. Although anti-microbial filter elements
are preferred, the filter elements may also include more alternative filters with other

features, such as charcoal filters, odor filters, chemical filters, etc.

In some expressions of the invention, the respiratory device includes one or more valve
elements arranged to allow unidirectional air flow from outside, to within the envelope
structure, the air guide and the nasal plugs. These valves allow air to flow in only one

direction, and may be placed within the envelope structure or the air guide itself. By
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di oxi de, which are common anti-m crobial substances.
It would be clear to a skilled 15 reader that any

mat erial or conponent with simlar anti-m crobial
properties could be used. The filter elenents may be
made from paper, nylon fabric, cloth, or any suitable
mat eri al , connnnly used in filter manufacture.

Al t hou bial filter elengnts ar

FRITER TR IR I L S——
alternative fllters with other features, such as

vehves eore tiat freshshilteserbair 15 heingr uppligdeipitharser | ters, etc.

20 In sone expressions of the invention, the

respiratory device includes one or nore valve

el enents arranged to allow unidirectional air flow
Noreprefetabiyda,se¢amdwet ¢fi valvelederaentemap be ashngeditonBow tekiealed air
air guide and the nasal plugs. These valves allow air

dnferinls@Mé hddaoplliys @ T w HbmesihiA Rasa® PRigEBY aib @uidk 86 Bétside, allowing
withi'n the envel ope structure or the air guide i tself.

ﬁyseﬁtoe& SIS a1 hRARIKE Lo Rfin®ithe &{]r&%am ser into the

alr gui e or envel ope structure, ves ensure

that fresh filtered air is being supplied to the user

More preferably, a second set of valve elenents may be
arranged tq all ow exhal air 5 enterln t he nasa
reugpiretpry dgvics Bdipt Kivisilio Rureh filigr @gsctle s g may, Fhludeq
outside, allowing a user to exhale air fromhis nose
adddlionak componenthéo slaw ethatiangyson fimetiprssipibedrisgratedovithsa. For
is not limted to purely filter functions and may

examipleg @ madidcuide a akbul repfon edmmistering iedicatdnewitic drerfdtered air to
functions to be integrated within. For 10 exanple, it

der. i 1n@hy dBo andheddZRmal i@puta idh s Shaidchs fechinmadtithdldevice to
wth the filtered air to

an oxygen tank to provide filtered air mixed with pure oxygen.

Brief Description of the Drawings

In order than the invention may be fully understood and readily put into practical effect
there shall now be described by way of non-limitative example only exemplary
embodiments, the description being with reference to the accompanying illustrative

drawings.

In the drawings:
Figure 1 shows an exemplary embodiment of the invention, the envelope structure made
completely from filter elements and connecting air guides from the envelope structure to

two nasal plugs;
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a user. It may also include additional inputs such as
connectors to connect the device to an oxygen tank to
provide filtered air mxed with pure oxygen. Brief
Description of the Drawings 15 In order than the
invention may be fully undersfood and readily put into
practical effect there shall now be described by way

f non-limtative exanpl.e o . i
R QGBRYT PR CErr BTG o O o8 T BBt el Bt used
,acc;;ganying illustrative drawings. 20 In the
ig eawinggdimenf giithe inve8Hofs an exenpl ary enbodi nent of
the invention, the envel ope structure made conpletely
fromfilter elenents and connecting air guides from
t he envel ope structure to two nasal plugs; 6 Figure
Petaill\Bedchiptivhfthe Extinphay Bmeodinienain exenpl ary
triple layer filter elenment used in an enbodi ment of
the invention. Detail ed Description of the Exenplary
Enbodi ment 5 Figure 1 shows a preferred enbodi nent of

FilSreAr 3R 0k P'ré}gﬁéﬁ L ABodichaf Jﬁﬁ@%ﬁegt@nﬁ g_r}(/egli%/ﬂh ql?lcse résgiratory device

conprises o an envel ope struct whi ¢

esigned such that it for .seal -
RS e ARe el et i Bl n e Eh OB SR salea
S e, e cor o {1 o ST 12 451 { N

entirely from filter elements 12 such that any air flowing from the outside of the

envelope structure 11 into the enclosure will need to pass through filter elements 12.

The filter elements 12 may be made from any known filter material, depending on the
intended use of respiratory device 10. For example, if it is meant to provide basic
filtration capabilities (filtering water moisture / dust particles), it could be made of paper
or fabric filter material. If it needs to provide additional odour filtration, it may include
an additional charcoal, or equivalent, filter. In this embodiment, filter elements 12
include at least one anti-microbial filter made from titanium dioxide, silver and/or silver
dioxide. However, the anti-microbial filter may or may not be present in other
embodiments of the invention, and if present, may not necessarily be made from

titanium dioxide, silver and/or silver dioxide.

Filter elements 12 may be designed such that multiple filters are used. As shown in

figure 2, filter elements 12 may comprise of multiple layers (20, 21, 22). Each layer
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10 envel ope structure 11 into the enclosure will need
to pass through filter elenents 12. The filter

el enents 12 may be made from any known filter

mat eri al, depending on the intended use of
respiratory device 10. For exanple, if it is nmeant to
provide basic filtration capabilities (filtering

wat ture | dust parti 1d b f
fgaaip%io ¢ S SpF SRR g B L ) R fom

[ oV addi tional _odour filtratiagn, i i.ncl ude
cﬁﬁera@ﬁfqr m?éim@ Feapliayahe respiratony deyiemio, flﬂffir iudiiple cantppyinants.
enbodi nent, filter elenents 12 include at | east one
anti-mcrobial filter made fromtitani um di oxi de,
silver and/or silver dioxide. However, the
latid cast ehetei adll thfeiellayers @8y2 22jrarg nmale flven Preessmetmaterial, they
ot her enbodi nents of the invention, and if present,
fi@ayorRiy A bR Teakdrldyfférentmetetof fllemhdil totaarir iy tdvek iIFdeexample,
silver and/or silver dioxide. Filter elenments 12 may

Q)Eeo r96shGnrdiesisnba Edqﬁitterrm'lgé Wales dfdp'lét? ﬁl'fd AL paeiBMs, 14¥er 21 to

wn in figure 2, fil ereemeMs 2 may conprise of

e il A bplets wdraricia) md A 428 X?ﬁte?srgm{o%?et%d

ensure rea?ér er ca
or . be made from different filter naterial to
Qﬂqﬁ%ythe respiratory device to filter nultiple
contam nants. In the case where all three layers (20,
21, 22) are made fromthe sane material, they 5 may or
may not be further differentiated to filter the air to
Whergrlgyengy(20e¥b122) merdesigneiodilter di{asent 20ntgayndyts, they may be
designed to filter large water droplets and dust
pade frerh differbmtyreater?dls bad/off hiave differadiconpssiden Idiyep2@inay be a
and particles, and |layer 22 to filter small droplets
water dropliet rdd @St particle filter, layer 21 may be an odour filter, and layer 22 may
be a chemical neutralizer. Note that this respiratory device is not limited to medical use
and hence filter elements 12 can vary accordingly. The above mentioned example could
well be used in an underground mining environment where the air contains many

contaminants, and possibly foul and/or harmful gases.

The enclosure within envelope structure 11 is connected to an air guide 13, forming a
passageway for filtered air within the enclosure to flow out. One or more air guides 13
may be used, but there should be at least a pair of openings on the opposite ends in
connection with nasal plugs 14. These nasal plugs 14 are meant to be inserted into a
user’s nasal canal when putting the respiratory device 10 to use. The nasal plugs 14
should form a substantial seal within a user’s nasal canal such that air inhaled or

exhaled via the nose is from/to air guide 13.
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10 Where | ayers (20, 21, 22) are designed to filter

different contam nants, they may be nade from

different materials and/or have different composition.

Layer 20 may be a water droplet and dust particle

filter, layer 21 may be an odpur filter, and |ayer 22

may be a chemical neutralizer. Note that this

respiratory device is not Iimted to nmedical use and

hence filter elenents 12 can vary accordingly The

above nentioned exanpl e could 15 S in.an ..

WWherethg resniatory AFHEE EhiPith Ypfmd AECT A, esertigstlso Bfogs nose

many contani nants, and possibly foul and/or harnful

agd SeeatheTrosmeHy Byovgh he uparis téw%msp%r wilf bedrgiva intp gnyelope

connected to an air guide 13, formng a passageway

dactufd 11 fomdhasurravingiigs, the eirepasslir@uhrcelgh dilfer elemzuots. 12@sat enters.

or nore air guides 13 20 may be used, but there

Bite0iit Glae®s ito theatguilepaB tovadrdomanl plggs Dharidnatoothp asdrisdungs.

ends in connection with nasal plugs 14. These nasa
ﬁ(r&aﬁl &tfe N8R R ayt X8 vid 198 loRth, bPVR s ndse@hd $ntb @R Guide 13.

cana putting the respiratory device 10 to use.

The nasal plugs 14 should forma substantial sea

within a user's nasal canal such that air inhaled or

haI ia the nose.is. t [ e..13.

Fher eaauie dro Ay S ice bibpREritle flebafgh &l ?ﬁ tndHntion
insert nasal plugs 14 into his _nose . and
Viish melves/is useek Sughvalkes mawbe wsyHedwihinghe air .guwel 1|3 95 dhe envelope
drawn into envel ope structure 11 fromthe
suctupel htlisngsthat ey ainidineetswiahggr flnwosgossitilé.tTdvs meansghatsvhen a
12 as it enters. 5 The air travels into the air guides

ds3r inbiwRE, dsr waslalflop) figs thelerdRibp Biractiel 1UaeY the ubdrisgangs, but
When exhal ing, the user may exhale via his nouth, or

Whéh fhk Ssét@Baldd thréuphtishdse Otk @eled 3re shut, preventing air from flowing
back into the envelope structure 11. To allow the user to exhale comfortably, a second
set of vales may be installed within air guide 13 or nasal plug 14, such that it allows air

to flow from within the air guide 13 or nasal plug 14 into the surroundings.

In this embodiment of the invention, respiratory device 10 further includes securing
means 15 to secure the device 10 and/or air guide 13 to the user. This will help in
preventing nasal plugs 14 from slipping out or being pulled out form the user’s nose.
Securing means 15 may come in the form of a simple strap 15, tying envelope structure
11 to the user’s body or incorporate more sophisticated means. The air guide 13 may
also be secured using securing means such as a clip, or Velcro attachments. It may also

be secured using the tubing of air guide 13 itself, in a similar fashion to nasal cannulae,



When exhaling into air guide 13, is it preferable that
an enbodi rent of the invention wth valves is used.
Such valves may be installed within the air guide 13
or the envel ope 1o structure 11, such that only
unidirectional air flowis pagssible. This nmeans that
when a user inhales, air would flow fromthe envel ope

structure 11 intg,the user's_|lungs,. but . when, t ser
tayFraiog the b gHe 7 ot &g e s o e AR Adb AR ne
preventing air fromflowing back into the enve!qpe

egtsy siohhat the tubing rasts entherrars Ad extegdetongrds the Heersiagn 3pd nose.
a second set of vales may be installed within air

gui de 13 or nasal plug 14, such that it allows air 15

to flowfromwthin the air guide 13 or nasal plug 14
Whil§ thdie hadbdeq dastribgd in {he forlepsing dbseiptiem prefdrradrenbodiments of
i nvention, respiratory device 10 further includes

HEFIEH ShvelBEN St Wl BOURREMR HynBoddaxkilra id theadeHnologdi doncerned
guide 13 to the user. This will help in preventing

tﬁﬁ%ﬁ’:&n A M@ orin e 3k g%ﬁ)%g BorRHhcttn M&%g@l%ibﬁ tha9We made

orm e user's nose. curi ng neans may cone In

the fqrm of sijmple str tyi ng envel ope
‘gl]tﬁllq}‘éaﬁﬁaglnﬁﬁo?éggﬂrgsﬁnééﬁggé J6dy” or incorporate more
sophi sticated neans. The air guide 13 may also be
secur-ed using securing neans such as a clip, or Velcro
attachnents. It may also be secured using the tubing
of air guide 13 itself, in a simlar fashion to nasa
cannulae, 9 by treading the air guide 13 tubing
around the side of the user's head and behind the
ears, such that the tubing rests on the ears and
extends towards the user's face and nose. VWil st
there has been described in the foregoing description
preferred enbodi nents of 5 the present invention, it
wi |l be understood by those skilled in the technol ogy
concer ned
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that many variations in details of design,
construction and/or operation may be nade w thout
departing fromthe present invention. 10 The C ains
1. Arespiratory device including an envel ope
structure, the envelope strygture conprising at |east
one or nore filter elenents; an air guide formng a
ﬁ:\thvvay with one end in comrunication with the inside

e ¢kms onyel ope structure and extending fromthe
envel ope structure; wherein an opposed end of the air
Yui deA respisteryevics iRclding an envelape stryglures e envelope
delivering air fromthe envel ope structure to the
nasalstpicture.comprising spieast ong o svare diltac elerminig; awair guide
claim1l1l, wherein the respiratory device 10 further
i ncl ydening = pathwayowitieane entddn ceewnuniogtiorheith the inside of the
respiratory device to a user. 3. Arespiratory device

ac corgHyvaib pelstaidtufNEn@® bxtehding Peadhe @nvbRiptstructirer @inarein
at |l east one of said one or nore filter elenents is an

anti -, 8%%%(??%%@? fHd éi?guﬁleq untéd t&aglﬁﬁg&gﬁaﬁ%ﬁryugs, for

devi ce a o0 any bne of the prece

var vadveiael Ry thR by s B Bl AU LT,

flow fromoutside, to within the 20 envel ope
structure, the air guide and the nasal plugs.

2. A respiratory device according to claim 1, wherein the respiratory device
further includes a securing méans, for securing the respiratory device to

a user.

3. A respiratory device according to any one of the preceding claims,
wherein at least one of said one or more filter elements is an anti-

microbial filter element.

4. A respiratory device according to any one of the preceding claims,
wherein the respiratory device includes one or more valve elements
arranged to allow unidirectional air flow from outside, to within the

envelope structure, the air guide and the nasal plugs.

5. A respiratory device according to claim 4, wherein the respiratory device

further includes one or more second set of valve elements arranged to
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5. Arespiratory device according to claim4, wherein
the respiratory device further includes one or nore
second set of valve elenents arranged to 11 allow
exhal ed air entering the nasal plugs to flow from
within nasal plugs or air gyjde to outside. 6. A
respiratory device including one or nore filter

el ements arranged to 5 form an envel ope shaped.,, .

encl GUaNETARG A rdarine T 1% LGS 18 Tona s jp dasal plugs
structure; an air guide formng a pathway with one end

in comAimgwdeitoputsige.h the i nside of the envel ope

shaped encl osure, an opposing end of the air guide in
connection with a pair of nasal plugs; and securing

.means for securing at |east one of the envel ope

$hapetd respilateyrdavideiaciaidingoneler more filet dlemedsibriahged to
0 - f(l'jrsrira.n envelope shaped enclosure, for filtering air entering the envelope
structure; an air guide forming a pathway with one end in communication
with the inside of the envelope shaped enclosure, an opposing end of the
air guide in connection with a pair of nasal plugs; and securing means for

securing at least one of the envelope shaped enclosure, the air guide or

the nasal plugs to a user.



