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A RESONATI NG (ALERTI NG METERED DOSE | NHALER Techni ca

Field This invention in general relates to nedica
weouspssmi s, specifically a novel kind of netepedimnoss000372

inhaler with a resonating (sound creating) pathway for

easy coordi nation and delivering of drugs to |ungs

where the drug is absorbed, works and produci ng

relief. State of Art Existing Inhalers used by

Asthmatics are netered dose pressure inhalers [called

MDI] that send a spray of drug with evaporating

propellant and a dry powder inhaler that has no

propel | ' %%%R%g bg‘ibsll‘ﬂ{
i nhal erép%gwglwx%g hyﬁé?gkg?eﬁa nmu Io‘gg
vial with drugs suspended in an evaporative medi um

fitte E,ea plastic body with a short and wi de
Tethnicaliie The drug mist is released in the short and

Wi depidiabétitioR G gendtdl bel@tey\odRedital 84 EipMbnts] sikclﬁ&ﬁty acrsz%lskmd of
the mouth and only 5% is sucked into the [ungs.

mefereld idase iphalerr wigh a sesgngting (saund greating)padyvayrfer ensugoordglatlon and

R, P00 S8 RSB k0

as drug particles stick together as |arge poorly
absor bed masses with oral deposit that needs water to
AN Wi t h 10%leposit in lungs. The netered dose

' nheliﬁsftﬁlg%l{zﬁeé W3S b9 MsMidticd NHrd @iefdryd [dB8Se BRSMre inhalers [called
absorption in lungs and are easy to use than dr

Mipblibe schdnapey s Ctiguo ey siggdssEnpt -y \powider inhaler that
ha\%ﬂxﬂ#rﬁ%&latﬁx?ﬂ}s %%159 Qel&t Q?lhé ﬂ}é@u% i%g%l?ro% 'Iﬂugtn% I@btl inhalers

shortcom ngs. urt in or
usk hf_‘mpltldbkeenmhwbair@gsedlswrﬂbd i anrevapdrativeh@atdinm, fittddein a plastic
|nvet|0ﬁqoff(ﬁrsthe ﬁolutl n to over.co

rg and, wideamewshriees; di &%Wﬂhéﬁq%ss@gg@eéhort and wide

m&?thﬁgcet gthi d"»bﬁ'eerdwe%ﬁ'x? flist tl‘nd’t‘ cbﬁ? tHRh&ith RAd BBESE G sucked into
dose dévices are as Drug spray velocity is

the heves. Belsookngot drog srbficultan " ortes ton i, pomoud cogpmgayith 5%
oG8 PR TS i 0, Do SRS B e s
papticdebuties tagedlet asnlardeqmborliy absdrbéd massandithlora)\WBposit that needs water
to swallow with 10%deposit in lungs. The metered dose inhalers give S-micron mist
uniformly for easy absorption in lungs and are easy to use than dry powder inhalers. The
following description gives critical examination of the inhalers known in the art with its
shortcomings. Further in order to over come the problem associated with prior art inhalers,
the invention offers the solution to overcome the impediments in the construction and the

process of using the inhaler.

Defects in the existing metered dose devices are as follows:
1. Drug spray velocity is fast, allowing too short time for inhalation!

2. Spray of drug starts outside the lip and widens, coating spray into mouth.



10

15

20

25

30

little tine and effective suction for drug deposition

in the lungs. 4. Large Mouth Piece is difficult for
w@ebiokadssm and el derly to hold in nmouth. 5. MouPdT/IN2004/000372

Wast age due to conbi nati on of above factors. 6. There

is no alert for correct triggering of spray in early

i nhalation. 7. Drug m st spray dianeter is |arger

[4cm] than dianeter of w ndpipes [2cn]. 8. Dusty,

polluted air is inhaled without a filter that may

cause disease to users! 9. There is no sinple dose

coudt er sThellargeBrwitles meuthpieee iproslutesnshali@w diastt inhglatibrband allows

dru ial ives and ef fectiv An extensive
s ea el e e et B R dtRe Haints WhBe: and

rel at edrge MU PREE Cis Wiffiehlt RIFThINGER afd 8184rBFto/HId in mouth.

alerting, no mouth coating inhalers. Since the present

i nv éPtMQ)ﬁ’ Wastaggiduedp icomitinatien efabove fastarsvent or | fS]
a8 ) QA NS A9 Rl

I nv@ntRaighnyistispiay aianvdterdh lairgerl[écm]rthamManieteM \Oﬁxﬂplp&s’imﬂm].
is an alerti nhale or visual, alert
t or Sc oGt polet B Rehuf woNiST haE e FRPE distase 0 users

Wi 9t | PhekSisinBYinIOos8@0ante@r ki ds but adults need a
softer sound alert wthout revealing sickness to

ot héP Protefns like jnsplinvensdesiroyra by drugegalmdditives @mifma@ammectlve
as a I f t hou
b e L B Lotk SOLAHERN AL IR o e
spefdufﬁdaheﬁs exfeestudied tfat alRrings Nmesthi coasihg unhahesre Simce the present
. opt.inu r.ay nd vel oGit nd a novel
imeien SR ditrer, Deetealnes ishlsLipisHs Awtpr R sphehfipeban out of

thé"’!a&ahaﬂi@%atdbﬁs%& leQBept | OGR) /ioBJABET4 infveAted$§ &) Gh lWhlch it is
ggvvlt hout coatlngthe mout h. Spray wi dth” nust be
1mang,>v

d¥ Qd@3/118634ninatp abalrtg mheltee wvltpnwhlstm;rce]vnmah algft fopworrect
|
colgrgLngr glﬁ %g&r’lmvxl}ltﬁ?lgoé}rg ﬁ[ter lﬁfﬁ] ?) ud %B& %\605 %r ?9? %ut adu& shneed a

passages w
soft@rsosndaternd &@t}hoﬂntﬂb@ﬂaﬁhg Qlﬁkm?ds to dtkerk €R® rteh.a:ﬂv&tidimhaﬁa resonating

ound at .start .of .inhalation w|l in correct
soft SPYigeds ainis 1@1&1%{/ for eprgRd coprgiinagipn waﬁlegt Y &ibidie haspn air filter to

clehHA8Snd Mettel R ieRsbritiitidn PéhaRYQ il 8Fucture for optimum spray size

and velocity and a novel simple but novel dose counter. Proteins (insulin) can be inhaled

with modification.

Ideal inhaler must release a drug spray without coating the mouth. Spray width must be
as wide as the windpipe diameter [not more] and of low velocity with longer duration of
spray for easy inhalation into lungs. The critical air passages width for slow deep
inhalation must be less than 8§ mm. A sound at start of inhalation will help in correct
trigger and spray release for all drug deposit in lungs. Mouth coating should be avoided
with back of mouth release. Existing inhalers are not ideal as the mouthpiece is 3.5 sq.cms
in area, no alert, large drug spray diameter of 3-4cms [wind pipes is 2cm], difficult to train
or use! This invention is easy for children and aged who can now suck deep and

vigorously and create sound for easy coordination, leading to good use of the new inhaler.
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wi th back of nouth rel ease. Existing inhalers are not

i deal as the nouthpiece is 3.5 sg.cnms in area, no
w@bk@sn393k@r ge drug spray diameter of 3-4cns [ WETIN2OME0372

is 2cn], difficult to train or use! This invention is

easy for children and aged who can now suck deep and

vigorously and create sound for easy coordination,

| eadi ng to good use of the new inhal er.Further the

invention is addressed to the process of using the new:

i nhal er, which is unique in design and construction,

wor Kurttgr thesiaventidn i dddesssadtto thd prosesaobuieg thelyjescinhalbr, which is

this jnvention js to in ent a n hal er whi ch has
unifls G sHER A Fons iR e AT inel ps 10 depos ¢
the drug only in the lungs correctly. It is another

object of this invention is to invent a novel inhaler
wi t 1 inanrpihes obisghefdhisaneentipn éhtodnyensg novelvinkaler wiiel has a lower

b3S gl A8 B30T T By

better drug deposit and relief. Further objects of the

|nv ntio e. clear fromthe ensuri escl .

3 gnogy G ohisct G BRSPS TR aevoveﬂﬁlﬁdhe ithBidoge counter

and3|wfh$éh' SlRRdyloW drd @eegrﬂrlg)u\éh@h dfaﬁli whieh %qﬂz‘av:ﬁbre time for spray
di vergent cone shaped | ong nouth pi ece. drug vi al

cregfagn angzspread gbsmrast defeglfy intadhelupgs fpir bettes dengxdepesivand rebief.
rel ease of spray. The nouthpiece is different from al
exi sting inhalers with a narrow i nner end and di verges
I N Burtlen gbjebts of the eveatiahwilhisd cléds droit thg ensurihgesaripeidn.i n
t he back of mouth, and propels the drug spray with the
inspired air to flowinto the lungs. The air enters
Suhmg“?q@g“§q§gg%nqouthpiece inasmll hole with a thin
baffl'e across for resonation and has an air filter for
t r dppinhgled Q@nprémsjogaamlnﬁicfhody sather drg ziabparband anryehdivergent

con[ae?spg%eé:lﬂg%n%?u %fgcge lIJRen dru. %‘?ﬁpg OR N §o@!2&|($rttict}? anéu\gs 6{‘ gbﬁg

press 1 BRse 0
nozkhefos fuldade GfIppsy. IThe ﬁl@ﬁﬂhﬁtkbe &tcﬁfféreﬂffrcﬁmﬁlaymhﬂ’hg mhalers with a
|nhalat|on Dose coun i.s SI St at enment
narpgvs ifinapend apd diveraes in %t‘ﬁé thig gpag: ugh alwatheéié'eweéem%@ the

badkn‘b?'ﬂ{duﬂﬂal‘m prlop Q?%@?u%’%?a%/ RRP HeSApirdP a1 tcPﬂB\Wn% th¥ lungs.

follow ng descrlptlon kén in conjunctlon W t
Thexgic ontpesrihd enge dhapail mypsthpiece in a small hole with a thin bafﬂe across for

resonation and has an air filter for trapping dust and germs for safe inhalation. The hole is
just small for long, deep, slow inhalation with the air path for easy pressing and release of

drug spray. The sound helps in correct start of spray in inhalation. Dose counter is simple.

Statement of Drawings:

These and other objects and features of the invention will become more apparent
upon perusal of following description taken in conjunction with accompanying drawings
wherein:

Figuré 1 shows the various components of the novel inhaler according to invention.

Figure 2 shows the exploded view of the novel inhaler.
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wherei n: Figure 1shows the various conponents of the
novel inhaler according to invention. Figure 2 shows

wa bweesgpliioded vi ew of the novel inhal er. Fi gur ePGr/BN200#000372
t he nechani sm and spread of the drug m st deep in
throat. Figure 4 shows a nodification with outside air
filter for insulin spraying. Figure 5 shows in .
el evation the constructional details of conventional
i nhal er DESCRI PTI ON OF PREFERRED ‘EMBCDI MENTS The
foll owi ng specification describes salient features of
i n\Féqire 8 showsthe methemisnodndespreit rofi te dyag miidh deepeintirdato f

use.and t he advant.ages of, the . novel.inventi.on. The

oS et MaGTRs i gh autgf At ey B BT prainar
an@ighré® Yhd\ iR eRvatldtfthe barstrvittidnalididllsFeeR@nelsnd inhaler
the vial is fitted to the vial part. The nouthpiece is

DESCRUABKIN @K/ BREFERRED) EMBODIMENESes the drug spray
at / . ' ( .
" RS REpShRally LU I RnGRRLIfreg I, s motod of
consirefion, ltihagethbdof useaad dei adwaritiiges ofithemsi¢ldntelndonlr ug i nt o
the lungs wi thout nmouth waste. The nout hpi ece directs
the spray into w nd passages and |ungs for good
ef-fi@etnovaNinhdleris o pldk@R oA WAl dr@WARl SartifRla HR8thpiece. The
The novel inhaler according to the invention is |oaded
drugwigh withugeedpdArugrinl theapal is fitterbiorthe vial part. he moupigen is a longer
. h ' [ r ' I .
aives G 05 P TBYE IRL S ol AURE Lhic B ARG OMRRy RELF coating
Thespowtiipiate hdvea braglk hole fopairfpw ac develbp dbert, engeslswtinhalation that
s for better effect. The novel jphaler accardi

| un n
eppsy i, SR 18R 1S BB POABSIR SESF- <1 Gumoyihgiyet directs the spray

intol VAR Eﬁ@&ge@ And[Bas for BOod LERUUh R baNBdds8 comitér PRl doke used.
nmout h piece, lonhg nouth piece that rel eases drug spray

into wi nd passages w thout nouth coating unlike

exi-sti i .nhal er i : . .ar.aar .

o e Lo PR R DB e
mouthihis picked il thrdughahd inofithpiekd, dSoaditlis dgard )wiictoheads toatigger the

facilitate d%ep nspiration fo re drug. sprea

Spr. r s | a r& [g)ck of mo&hplece, waicihntravels to
Wh DY) BgROWIE FAserh 2t 8 SBIL SBTRY AL e .

lungs for better effect.

The novel inhaler according to invention is better because of slow, deeper
inspiration breathing through a smaller air hole of mouth piece, long mouth piece that
releases drug spray into wind passages without mouth coaﬁng unlike existing inhalers,
which spray the mouth, need larger suction effort as the drug is sucked from a wider mouth
piece (difficult for kids and aged) and do not facilitate deep inspiration for more drug

spread in the lungs with no dose counters.

The novel inhaler according to invention needs a lower suction effort by the user to spray
(now easy for kids & aged), directs more spray into wind passages without mouth coating

and promotes longer and deeper inspiration for the spray to spread to all areas of the lungs
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The novel inhaler according to invention needs a | ower
suction effort by the user to spray (now easy for kids
w@2mgestp40 di rects nore spray i nto wi nd passageBCmiN20@u00372

nmout h coating and pronotes | onger and deeper

inspiration for the spray to spread to all areas of

the lungsthrough smaller air hole (for slow deep

inspiration) to blow and spray the drug as the air is

sucked. The sanme volunme of air sucked through a

smal |l er area takes |onger tine. The chest nuscles al so
throwghr simaillee;me holeoforf shove déepl inspitatibm) to blovasrd @methel dofg agthepir is

sucket i, Mg Vol 6 A SpeKeA oS 8 el o e} 1o e, The
chest Rfisd18Palédwiiki deBpdr H6r fArdéul Yihalatios and @r@idaif dehg itodlubgsdy

has at the other end has a large area short [less than
2cns], wi de nout hpi ece (4). The body on its inside has

a Sk 3y ‘%gﬁgxlla? e%i?[gm% ;Bﬂﬁféﬁ fig. Stc%ﬁsngﬁ Hga ‘B@Hy (8 \I’llﬂ": 5 ﬁﬁl%@ﬁ‘i?l inlet

t he nout hpi ece I n nout I'S inhale
(2) dtrthakat inowhicls ﬂmhdrlug onal a(ﬁd if abtedasTdeEOdydulShprtbc@tha‘r@d has a
is la

e of s t.h th
largg prea gé(?rqus ?qe;f"‘é%ﬂ’eﬁ tHJéecF K@a%q}o&; gprlrtgﬁ%sm@ﬁas a spray
nozAé \’ﬁf T8 Sus tHS idag CaRiid ﬁ&anaﬁmhe ecletpiste {8 Ba@pt iilnnﬂmh Air is
suck well to create a good the spray rel ease,
inhadtsly Irdwlatigs inghellpwand |fwg%%aw8w1%é@§éé§ largey, éfhﬁfév!/s wastage of

spra:gr 0 a?{hg "mdilefes A’tht? QHIB? Eq‘éle&fed %ugﬁf@’th]@q g%af ﬂ@@lvlérc?% widely.

'c or a drug via nee
Ch1ldrdmgandaﬂderm/m:tmmtdo/motprsmple IWallrtg dréate eI .goGth¢hedspray vdledse. The

has a s . fits a socket (9) The socket

de"ﬁﬁgasa“%% ‘W%%‘ﬁ("g%’(‘i éqseadi ng to the nout hpi ece (
11)rhetrlé%v m;laléi ﬁgrﬂlc%ﬁ@mestm BUdyq 65 Preffatil§ ofl plasii® or metal. It
slow, low velocrty uniform narrow spray. The

has mdmmpalea:) with @né@b@uasar@ avapRyatiNeREPREEHIE é‘t% Thgdrugyigl has
an a I !

e

momﬁﬁplag: @s);ahe nd)zagasrdtelhsbd ttﬁeodrﬁglspmy ang thih slous dow tvelopite s gniform
the drug. can and re t [ ‘

v g T e BB S TRkt BREL P gy g e 12

with"e't gfﬂeeii e[fhe R fs! 18sslBart B AL P sRWI @brgyinhalhtaH. €The daffle creates
produce a pleasant soft, audible sound t hat hel ps to

sound g giers supked farlajerting] thel user Wenrgﬁs.the Awgan BRA Ireledss ihggpray in
AR LRSI BYEITey P R oRan: 13 s
ordérdy tlﬁlblﬂafo‘,lelt@ paRlutea pleasangsoft, audible sound that helps to trigger correctly
and also help in long inhalation as creation of sound enéourages more longer deeper
inhalation, easy now! A dust cap 21 fits mouthpiece for cleanliness in storage.

The device alerts the user to trigger the device in inspiration, does not spray into
mouth, directs flow of mist maximally to air passages delivering correct doses, and is safe
for children, aged, even in disorientation! A filter (14) made of paper or plastic mesh and
fitting on the hole (12) filters air duét and germs for -safe inhalation even in polluted air!

A dose counter comprises the counter (15) with three rolling digits fitted to inhaler body.



10

15

20

25

30

The device alerts .the user to trigger the device in
i nspiration, does not spray into nouth, directs flow
woboossiB4maxi mal Iy to air passages delivering BOI/M™004/000372
doses, and is safe for children, aged, even in
di sorientation! Afilter (14) made of paper or plastic
mesh and fitting on the hole (12) filters air dust and
gerns for safe inhalation even in polluted air! A dose
counter conprises the counter (15) with three rolling
gits fitted to inhaler body late (16) fitted to
A pla@ﬂo(lé) figtebtoctpp gf the airug/mhwréh aharrfﬁ? € 7) engagen g geuntehen inhaler
bod§ 8HPhEn Pidsded AR FiovBAHY cdififer (HEMinY G138 GPhiRBR JTou&e the
ounter, oW Nng dose avai e or use 0 use, the
novel deV|ce s mout hpi ece is kept bet ween the |ips.

! i e Ao hAREER POHOBIece 5 Kep Batuse ARENEY | 186 aichole of

moﬁ‘tﬁ;bx@& AlRbst Sir £ Be Yaledtif iRspRHokINETHE Whctionddf ail BRates a small
sound is a novel indicator of suction of air in

souncy il alests ither neer de (Rgesyithe drigsvialhe The wgyng isi  newsliadigator of
sucé{M ¥ & f?BﬁLHJ éﬂ%ﬂéi’rﬁ% g{u%y vial " falRY rg(]&_)‘%ﬁ sbﬁlei}.t()\o% éro%@l‘i’am to

rojects ['onger as
sprayozEﬁeemputhﬂleceas langer ahd thajem éo the mheth\dmn@plapén &iglire 3. The

nozglgzg)g%g:@gso %}ﬁlsft gllrﬁcftgéj {03%8 6}%@; 'luleﬂid t dl sg]q é (rirug is carried to
dlsthl@ﬁéé.‘»dg@@unlfc}?ﬁly B@éa%?@@ﬁie@b‘ bRd §16W 1ﬁﬁaldtf3§1p IMhatih@hséd 8@ation
hel ps in spread mst. The drug is delivered better

of ingpiratien #l§o helpg mream&mﬁt Wet drug 134edivened betterguakipply, without
was\% Qidh! {1‘%‘8 er})‘f‘ aH&S e ala% foPfheld Ensiﬁohme t‘ti}ng‘gmsé gﬂ%pg > WA When

press e
the diug \dﬂae ptb@wdt thr: sBa'ﬁi 1 TmtwkSs thh dosrocouiner ankd giot/Ss the counter digits

L ndi cating the bIe(20 used up ( 1
154*@%@ the'oge ?Vﬁﬂ%\‘ﬁ"eﬁﬁ%\é M@S%’f% é%?b@ with the
orifices, nozzle incorporated as a unit or as separate

segnents easily assenbled. In figure 4, another form
of Theviekal¢rop nfade opplestis wish herpsificen nogHewromerated aha et or as
t h alerting baffle (13) for a soft
Sepz\%\ﬁé%g&]g‘m%s%QS%erPngfgét cone fornms the | ong nout hpi ece
( 11). The propellant vial (7) fits in the body (6),

by a spray. rod ich enters af the socket (9), X
whi ch hd8 Tignee j"ae%“OH&MilPré“ e f)veREPry IPrgtﬁF‘é)ﬂ‘qSHhQ)r%)OWS an air

holé‘@ﬁ%ﬂgiugs?cg:f gvhtﬂl Dlertin Epﬁfﬁé;ggﬁ?ltf?m ?ﬁsggn?/lhﬁﬁ ITHR diveRbent &8he forms
the long mouthpiece (1 1) The propellant vial (7) fits in the body (6), by a spray rod (8),

which enters at the socket (9), which has the jet nozzle (10) to back spray in the
mouthpiece (11). The socket has an insulin vial (18) with a piston (19) to deposit insulin in
the socket. The piston also moves an insulin dose indicator (not shown) when pressed and
deposits insulin in the socket. A non-return valve (20)prevents back flow into piston. The
air flow is not around the drug vial but by the separate smaller air hole (12)! Thumb
steadies the inhaler; other fingers press the drug vial for spray release! A filter (14)

removes bacteria and dust of inhaled air, may be used before the air hole to prevent

diseases. A dose counter 15 fitted on the drug vial plate (16) is moved by handle (17)
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t he socket. The piston also noves an insulin dose
i ndi cator (not shown) when pressed and deposits

WO e®aloFa340 n t he socket. A non-return val ve (20p@T/EN200W/®0372
back flow into piston. The air flowis not around the
drug vial but by the separate smaller air hole (12)!
Thunb steadies the inhaler; other fingers press the
drug vial for spray release! A filter (14) renoves
bacteria and dust of inhaled air, may be used before
the air hole to prevent diseases. A dose counter

engepingdkp ihalenbodyirim, ifipsgssesl ﬁoen@ud)ows&mvw (mcrmmm 12200) or
avasl%lgll QH%%esﬂ%siedg)e ): ?gflésg; Ingééfé% %«g]mslu in %@é 3¢ g}ag@ HH' S 6ket by
turing dree[astnmgnaxﬁlﬂ pléce i keptde moutie dahhlzdmestamdukound e3R8 to press

o o B o S oA T eSS nove

andqfeeﬁss.n@m.caehb@ra& thérePdre nb B&AItiVEY th e ARPIRIiREs b ndwngs!
Separation of insulin and propellant “is novel and

keeps insulin active, as there are no additives to

des’h’ieoat% (%Scléh 1R‘|Idsnﬂ¥g g&ﬁplgg(‘y fu%g lscl?igdéo § O %A g%djusted

lece tu twWo prIeces a

- on a ssrewen shdmglme:bha:gsmedﬂi@uﬂnoﬂm seﬁlﬁgtspmymg eﬂﬁnsmmjhg are possible

spr.ayi count i n e po | e but e the
butg %‘%E‘g&et‘%ylcﬁn‘iﬂ’s%g@@i’e ffiﬁéPwy o eéoevﬁ%araf type. A
rota"tﬂ'bé \I/%@?m LerhRbarehtr WL SNl 'aﬁo%eltv%%@%ﬁ@trt%rﬁeo?l'eerd"(!Ic?ﬁot want
al so serve as alert to people do no

sougé @h:dt butaeed wignal whued The body mey lbe a trmepanerd plastig Wi ahandle for

I
cof 0GR, e Pt S VLIPS 08071 OGOE P e
modihpiete B‘[&kagmalll] iy e ais¢d @(mﬂfbaﬂo} hcﬂlﬁiﬁgbﬁd @asCpreRinganaflbe used.
.for hol and easy pressing. can be used. Air hole

Airhole may OTH‘?é mouthpisce euiside ey Dase ayailabls o9& ussis Indinaged.

or used is indicated. Drug vial means a unit
conprising a can, a crinped cap covering the nouth of
t he mlalan@naadmmoneneng agand venprdteeatcevering théieouth of the

a t.abl chan el ing devic
car P4 oA B8 el Sl R R ERGTIER LT R i iheting
devukpbo whivhcdeliaers ia\paédettmintt @mobansfdrug gordﬁ:watm upey each activation.
conprise,, for exanple, an actuating device for_th
The,ghapaelngdlexice gay cQmprss. fofrexamale. pp k%uisg@sdggeetfmtbwﬂve and a

cyliatid mhs fkE {ggss?g% t%@e&mﬁ rechidanRm Hag td hénﬁv@re‘aaﬂom the

via the valve a patient
ﬁllc;d)q;tnwrm the valsie tathe orouth of a patient, e.g. a mouthplece actuator

The term "drug formulation" means active drug (or a physiologically acceptable
solvate thereof) optionally in combination with one or more other pharmacologically active
agents such as other anti-inflammatory agents, analgesic agents or other respiratory drugs
and optionally containing one or more excipients, and a propellant. The term "excipients"
as used herein means chemical agents having little or no pharmacological activity (for the
quantities used) but which enhance the drug formulation or the performance of the system.
For example, excipients include but are not limited to surfactants, preservatives, flavorings,

antioxidants, antiaggregating agents, and cosolvents, e.g., ethanol and diethyl ether.
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The term "drug formul ati on" neans active drug (or a
physi ol ogi cal |y acceptabl e solvate thereof) optionally

woO mosossiknat i on with one or nore ot her PCT/IN2004/000372

phar macol ogi cal |y active agents such as ot her
anti-inflammatory agents, anal gesic agents or other
respiratory drugs and optionally containing one or
nore excipients, and a propellant. The term

"exci pients" as used herein neans chem cal agents
having little or no pharmacol ogical activity (for the
guantities used) but which enhance

f or mAl @plap ﬁomlveph sughers GrsHhAGe alighati éﬁ‘gséllf:l gimj pelyols e.g. ethanol,
go&)?rg%l I a n{?a(%' %5 é?\%sglg@&ll B‘e}%ﬂg #h&nd10tmdy BL lifflud&d in the drug

eservati v vorings, antioxidants,
forrhulatfe mgaatﬂdegnragembsm anhbrcasstbb\n@m sxcnwe@f or mt addiféin to other

and dietayl. sther & ool By @bﬁs@“é D By SintitPo 81 %o 5% wiw

Ba§&PBI‘P Bﬁanﬁ'b ARft 8f HPYlaeREsWeneelg, emﬁﬁxfl(:.‘pl%fﬂrablyb()fﬂam5% wiw e.g.
may be i1 ncl uded in the drug fornulation in the desired

abopuhi fo Eetwier as the only excipient or in addition to

ot her exci pients such as surfactants. Suitably, the

drug formulation may contain.0.01 to 5% w w based on

t he phagefotmutatiadf foa L[sellarthm: mh&x@nmag, . desir¢rthreohtain one or more
ref%[aably 0,1 to 5%

BRRAHICRIFNSF1IF SR REERE T et Rt ot in inhtation

t‘ﬁ@x%?)g eflfed bR nmﬁ’}n BeObelEBME fdhnt)efor PxamMPRS thﬁgiatﬁal foyy pulmonary
actlive agents, sel'ected from any suitable drug usefu|

hypeiterisidnat anpigesioar #py . crinG aftiyiomaaphing  SEgokuhigg fentanyl or
L O@r}e];%rggma)f ggjar% 101'?5 Lge@iﬁ a&émf Q{tléﬁ&hg?% Y:romoglycate ketotifen or

ANy s
Qédayldmno raﬁﬁﬂnﬁs@tweﬂ;r o0k amaphaloip&nhan)penmmmme,p I'ﬁrmda;stammes e.g.

i nal_ preparatjons, diltia ant i aI i.CS,
g2t R R e o bR AR propionat
ﬂﬁ‘r‘ilk(t]ﬂlt:e&}deyo‘ﬁdeet19red£iﬁﬁt‘r&h@:§9iﬁbloﬁ§ ace@&fk!oﬁﬁhtﬁiu&eves e.g. noscapine;
anti hi stam nes, e.g. nethapyril ene;

aronchadilatoesmgt salbussmole semeisael) ephedring grecnaling, ffnosy gl formoterol,
nat e t

FSPP%H&nﬁDFIBHtgro ?&Hroge%ncg ?ﬁ%&ﬁgﬁrs%eg ﬂh@r‘iﬁ E%lé)ge‘[ﬂmme pirbuterol,

kaﬂft@bedldu&Inﬂ[ erbitaline, MEﬁhummhlpb\salohmr@pmhahne or( )-4-amm0 -3,5-

drine, adrenalin e orm)terol
T blpraealna de- ity St isku} GABRoI e tyl] benzenemethanol;
BIvGE e@g | G jorflRe %kl&{&ﬂ@%sa@gn elpra@'obhﬁi est@dpine or oxitropium;

reproter rimterol terbutal ine, isoetharine,
hotinaines, a7 @ cortisoué, prydretortisen of -Prednisgippgioxantiyoes €.g. aminophylline,

choline theophyllinate, lysine theophyllinate or theophylline; and therapeutic proteins and
peptides, e.g. insulin or glucagon and genetic fragments or anti cancer drugs or any such
lung absorbable drugs . It will be clear to a person skilled in the art that, where appropriate,
the medicaments may be used in the form of salts (e.g. as alkali metal or amine salts or as
acid addition salts) or as esters (e.g. lower alkyl esters) or as solvates (e.g. hydrates) to
optimise the activity and/or stability of the medicameﬁt and/or to minimize the solubility of

the medicament in the propellant.
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di chloro-.al pha.[[[6-[2-(2-pyridinyl) ethoxy] hexyl]
am no] ne thyl] benzenenethanol; diuretics, e.qg.

w@niokosgzae; anticholinergics e.g. ipratropi umPEL/IN2PO4M0B0372

or oxitropium hornones, e.g. cortisone,

hydrocorti sone or prednisol one; xanthines e.g.

am nophyl line, choline theophyllinate, |ysine

t heophyl I inate or theophylline; and therapeutic
proteins and peptides, e.g. insulin or glucagon and
genetic fragnments or anti cancer drugs or any such

| ung absorbable drugs . It will be clear to a person
skilled in the art that, where appropriate, the
medi caments may be used in the formof salts (e.g. as

Ritugalformmdatigins ofor aAssthenas atays contaiss fligicasong onrpplgm's afor sy

physxol?gec?aas E%S/Cﬁf?% le(%l?a(t)e) Jr%m;%e‘l% he \gnté? rac‘) rgﬂcaﬁgl a%)nj V@ess

salbutarséla(igl a4 thedffeet base nEthecsalpbaitb saltbddrmalmemerni (elgﬂax d’ld xipafoate

). B B4 o oG TR L B RS i

for diabPle§Ritbiddcfof ProstiatdEunsiretNgarrd hs¢d &staepindt e sol vate)
in conbination with a bronchodilator such as

sal butanol (e.g. as the free base or the sul phate

@%@lla " ﬁ@érﬂ?ﬁa?ﬁn@éol&g@caﬂy iftest ﬁ&iﬁd%\bﬁl@f)@iﬂﬁ? p&ﬁ{stf}om about

I nation or the other diseases as si ena

room temperaia (35 dngprsr Carigiabent -2 hdagrgen i ovhichi singdy ek in Combitation
exert a %igg g?#é%?es&ﬁéaprrog tté e‘?gtﬁl%nﬁlﬁs ﬁ&ﬁ/a{@y t{}ﬁe Hn%gq' afl Qfle hlgh

rope Al ABRC O] ogi caPl'y i ner
vapor pkeissmé df thai prbpelﬂantl in ltig: MO fiersesf a mntesddMoulnt)oﬁdrug formulation

ot e Bt e 150 B B 0 G e e

drug paRicRESTHeEprapel laM Misddeii IRy Rt dehEinvédpion aRcloiviailingfludtockibens,
drug vial, the high vapor pressure of the propellant

HFA,efcn the MDI forces a metered ampunt of drug formul ation
out through the netering valve. Then the propellant
very rapidly vaporizes dispersing the drug particles.
Prig peralppdticantfer wssad the invhetionr mae ke fregvasrrupsientiate freg\of

formula?gh lequlgie{llt]s lé%r &9@%@9@ 3nd tg:s@lve Gte. Md'Ge %St an? L1S %Hx%? g

nventi on ree or su
may beoﬁutfstmhmllyatalst@mrfelxmdan éreb,s less gpritatirahd dessntogicathdn ex01p1ent-

. cosol vent.s et ant ageous si nce they be
containgy BYHPI a1 y1 435 0P ARTRANEE EPBRACE R (TP ke
propionk®S &r ItQXﬂl@mbh;gi&al@(Qdd@ptﬁlSlE GRINtcPiBhANY in combination with one or
more other pharmacologically active agents particularly salmeterol (e.g. in the form of the

xinafoate salt), and a propellant.

Drug formulations for use in the invention may be free or substantially free of
surfactant. Most often the drug vial can and cap are made of aluminum or an alloy of
aluminum, although other metals not affected by the drug formulation, such as stainless
steel, an alloy of copper or tin plate, glass or plastic may be used.

The drug metering valve consists of parts usually made of stainless steel, a

pharmacologically inert and propellant resistant polymer, such as acetal, polyamide (e.g.,

PO T
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formul ations. Thus, a preferred drug fornul ation
consists of fluticasone propionate, or it's
w@psosidegi cal |y acceptable salt, optionally iPCT/IN2004/000372

conbi nation with one or nore other pharnmacol ogically
active agents particularly salnmeterol (e.g. in the
formof the xinafoate salt), and a propellant. Drug
formul ations for use in the invention may be free or
substantially free of surfactant. Mst often the drug
vial can and cap are made of alum numor an alloy of

Nylen. RiFMn)urpolyshtbonatghpalydster, fluerararbempolhiesde.gd TeflonRIM.) or a

u | ati,on . t_ai Se~sl-eel .
confghfodSElas S LS SEASHEE S SRR ory o T el
nitrith Fbbem| polytgthant, vetetyd nésirg t fucdbeaptiont polymens),| of dthéteeladtomeric

stai'nl ess steel, a pharmacol ogically iner a(Pd . L
mategiaky el egployed 4 ahd Atoupd @n@we- Petisulasly refemed coatings for inside
. it I r,
R A e il T
c orfivie matticha siaé of Hespartiautlar (e smicseidsed) drug shouldsballess than 20

.and "Q'. rings,.of warious rials (e.g.o. nitrile
micfiiynnftyin paltyiaf de MR Ir i IRk, £8; ivgpRidtinon
POITY il B¢ .appdrett toethose! skilledniar the aregher malFicatichsetothe Y®@ntion
in and around the val ve. Parti cul arlfyr preferred . .
desqriba ihgrpdn £y repdily be male (ithgut, fepartifesfrom the ppifit of the igyention.
d d 0 . . .
Pro@eRIC R S dbr AN hR bRl BT RERT e icrin OB dipg any such
modificagioshioul d be | ess than 20 nmicrons, and, in
articular, in the range of 1-10 mcrons, e.g., 1-5
Ad‘ﬁ‘i“&’f%ﬁgmﬁet“%'F'Ve"gki’“appar ent to those skilled in the

I tSiéhahd aRgiihialaion 3Suirtie dfawe throughhiseallglescidided

herein can readily be nmade w thout departing fromthe

3piThetdeyice gives mareing oririges: dheeravoas the inhalajion i gpwangd long.
h ' [ Bdn i Ag: any such

boch Tcaf ol S B IELIRE ERELE i PRl R

&l Ohhesnid nd ewpth cvlatihgsgndowastast diig spray.dr awn t hr ough a

[ ler air hole.. 2. The device gives nore tine t.
B 0 it filayhe s e SR A e g Pong.
8. THeeptuyl i§ rélbasad af thent@ick 0P R meutheWRichi daBilyt feestihiod@Rdpipes
in early inhalation.
and lungs for good effect.
7. The filter removes all air polluting dust and germ particles for safe inhalation.

8. Dose counter reveals the dose used or available.

10
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4. There is no nouth coating and waste of drug spray.
5. Useful for kids, old, who can now coordinate the

we pioapsasechani smeasily. 6. The spray is rel eaBedmano4/000372
t he back of the nmouth, which easily goes into
wi ndpi pes and lungs for good effect. 7. The filter
renmoves all air polluting dust and germ particles for
safe inhalation. 8 Dose counter reveals the dose used
or available.We Caim (1) A resonating inhaler
conprising of a plastic body with a drug vial part and
a |l ong, cone shaped nout hpi ece, the said nouthpi ece
having a small air hole with a baffle across, the said
drug vial part having a socket with a spray nozzle

We §aimi:ng i nto the said nout hpi ece, the said socket
having the drug vial with needed drugs, the said air
hol e devel ops deep and | onger inspiration, the said

baff . ﬁﬁﬁﬁ . ert .

(N spf a{?? rpaimé lﬂ'ﬁla% orng éﬁ% a5t glialﬁl?ol{)gg)é @nﬁ haedrggglat eal‘?ta %[d%glong,
ba(cknesmapgtbnomhp)ewhmemﬁmumme haviog & sihal av h@le with a baffle
passa a sald d MAth
e aRoR e Bt g 08 it B skt EE Falhdelist Ppine jpto the
bloeafxd ﬁg&iﬁlﬁ[ﬂéﬁeeﬁféfbaidss\?ﬁket Q]Rng\rt]He&’&'O@ afal Bgh Hﬂf&ﬂﬁfru@S the said

ainmed in claim1 erein the 0 as. an
ai pirdiele developg Aeepand langetnspiratiap, i @ 5@@ gmlf' bl makes

ando@fr fiert apd el @ap Sspxtap Qngébtr ethe rbgldaépfay f0d) offthe drug vial back
resonating inhaler as clarnmed in claiml, wherein the

salsnlfasf’p rietp theatrpugiopiged ay@s}m@f\wad arsseges,pualy that e saif drpeaspray
vﬂ%}b th® Q'fspli‘%eallsﬁé ﬁﬂ)rtaé/ lu'h%j fdbgetdoﬂlgtelamsl%a &lcokdd etaa?use
sai e et

sal d soc aving a spray | et nozzle

projecting into the said nDuthplece for the spray to
(2) be 4 weomating irhalgr pedeiggdbmekim hrwhegein theesaidmin ikt kasan air dust

| ntf?ter Wgs\%kd iglf' tﬁp%@%ggﬁgél%‘%}a{i%h% Shd a%le&rls@hé@rﬁer#& air.

claim erein ece conprises
| ong dlverglng cone with a snaller end at the plastic
(3) bodyreammhtilngrirgaﬂeremdlapmq ealdimgl, odhereint the ssidwbiag padinedmprises

ha\élf g%n}ghs%réy v1a1nv~91 Za .&‘(?przci))f rodh{%e 384 gprg)r' H4 Vf‘itﬁ%g 2 go%lﬁgttin " said
body, the said  socket having a spray jet nozzle projecting into the said
mouthpiece for the spray to be formed and directed back through the mouthpiece

into lungs.

4) A resonating inhaler as claimed in claim 1, wherein the said mouthpiece comprises
of a long diverging cone with a smaller end at the plastic body and larger end
projecting out, the smaller end having the jet nozzle of the said drug vial socket in
its inside, the said mouth piece back spraying the drug spray into the wind passages

for correct spray.

(5) A resonating inhaler as claimed in claim 1, wherein the said drug vial is placed at

right angles to the mouthpiece.

1"
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its inside, the said nouth piece back spraying the
drug spray into the wi nd passages for correct spray.
W@ 2poedsa3esonat i ng i nhal er as cl ainmed i n cl ai mBGT/IN2004/000372
wherein the said drug vial is placed at right angles
to the nout hpi ece. (6) A resonating inhaler as clained
in claiml, wherein the said air hole of the said
nout hpi ece has a baffle across to create an audi bl e
sound for correct spray triggering in early

|nhaI ation. (7). A resonating . inhaler as clainmed in
) cl & msenatmemhalﬁ spedaimed dn faimsl, hegeinthe paid ajgdiolof the said

IOI Frdutfpifr h?sJ §U@Jﬂ1§ labfdss €8)er té gﬁomwggmhﬂ&‘%xe coftect t spray

claimed 1n claim1, wherein t rug vial conprises
st rtug@rmgtuaearbfanhalwmh a cri nped cap covering the
mout h of the can and a dr ugmeteri ng valve in the cap.

h | ai .
M) it deATRRAE Tl B Rl By ol whdefy Bilnbr o made of

agemSﬁa@éntbhetlmdmadlcnﬁed, as a microns particle, in
a solvent, with a propellant vvith or w thout

sur actatso exci pi ents, the dru en sprayed,
(®) 7 o ARG PIRIE FoPRfaR: i IaFy 3 wheigy the STa8 G qoRprises of

| Nhetbg nitfal bl Wit aich aucaag Jsovéf‘ﬁgrtﬁé Mot bR 4hlald @ drug-
dosage counter is fixe he drug vial top, the said

coumtteningeplverig theriape digit di splay, the said counter
is rotated by a handl e engagi ng the inhaler body rim

wh . . .
) 4 8B ol TR 1L b
bodyf, antahévesagedt foo wihret medibal \riead) asranae:rmsgnattiaﬂé sphaylvehthevith a

d d handl
o drerplons 57 il Frsin e hosio dhltohhen sprayed

V\hegacmegeﬁgmg féﬂ;ﬁ%ld%]l{eﬁ‘sonatl ng inhaler as clained in
claim1, wherein the inhalation drug may be single or

conpi nati on of active pharmacol ogi cal agents as
(10)ye <& Fspraying inhajeg as claimed in claim 1, wherein a plate with a dosage counter is
fixed to the drug vial top, the said counter having three digit display, the said

counter is rotated by a handle engaging the inhaler body rim, when pressed.

(11) A resonating inhaler as claimed in claim 1, wherein the dosage counter is fixed to
the body, the said counter having three digit display, the said counter is rotated by a
handle attached to a plate fixed to drug vial and engaging the counter, when

pressed.

(12) A resonating inhaler as claimed in claim 1, wherein the inhalation drug may be
single or combination of active pharmacological agents as described in the

specification.

(13) A resonating inhaler for proteins (such as insulin) as claimed in claim 1, wherein
the drug and propellant vials are separate, the said insulin vial has a body with a

piston at the top and a lower nozzle with a non return valve fitting a socket, the said

12
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specification. (13) A resonating inhaler for proteins
(such as insulin) as clained in claim1, wherein the

waleoosg/osasao propel | ant vials are separate, the sBCTIIN2004/000372

insulin vial has a body with a piston at the top and a
| oner nozzle with a non return valve fitting a socket,
t he sai dsocket al so having a propellant vial, the said
insulin piston has an insulin dose indicator when
pressed the said propellant vial has a cover plate

nother I nhal'er dose counter, the socket having
t hes Ftaglsobaying g ﬂmpﬁliar\trﬂm ,hthﬁu%@emswlw pistoayhastan insulin dose
neegdpiikatdtSWwhdr peRa; ¥ fdi %ﬁ%@fl?ﬁ evxéll ld Bo ! Dlate with another
i nhal ati on dose I ndi cators of sprayi ng
t helrrbehr doses camtaly thg sockdt Hammguttn&wa;bray momlet hethpynouth plece to

sha rr'a)§ P&%?ﬂ ﬁ%ed %.lhg éi%gclhn thtssgs g%@% %F%daglgﬁlgtéclenot?q%g cators.

back of the nouth w thout nouth coating, (b) Use a

(1490f A methodiof prayény the contesits gHdrup Ml ot istaldtion ltlﬁﬂmiyeddnqmsmg of

(c) Effecting slow and deep inhalation of air through

a snal | e(a)hol Plabing itidjet praydinra 166% @orﬁ%ﬁ‘pddhﬁéutﬁﬁ]@ce so that spray
inspired air flows into lungs with drugs for relief.

(15) An al ertisAgleasshat e bf‘zhof.tbmrapl&bm ouhmputhgoating,
descri beg)gl n e, ?)%Pé‘duﬁﬂ ¢t 'chqecfilgl'ggaggﬁn% H éé?l&r ﬂa‘l}a%ogy

way of draw ngs. A net hod
cont ent s(opf vEHecting sldve anddédp iabalatemcofi zbnemmughtdmnall'er hole of

f’]ﬁ‘ac'Tf 'Acf‘/ltj' g; iphate 2 SnSsSet] thicthe B3 aiPRSE RS 1200 With drugs

for relief.

(15)  An alerting inhaler for inhalation therapy as described in the specification and as

illustrated by way of drawings.

(16) A method of spraying the contents of vial in the mouth as described in the

specification.

Dated this first day of December 2004.

T A 7\&3Vub4%w gb |

T.A. Aparna T.A.Anand Vishnu T.A.Vijayan
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