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WD 2004/ 045487 DRY POADER | NHALER PCT/ 1 N2003/ 000362
FI ELD OF | NVENTI ON The present invention relates to a

walego4fpesaser i nhal er for delivery of medi canent BCT/IN2003/000362

solid, finely 5 divided formto a patient by oral

i nhal ati on. The present invention provides a conpact,

easy to carry and U%YBWMH&%I er with nmeans

for dispensing a | arge nunber of doses of the

medi cament. BACKGROUND OF THE | NVENTI ON 10 Dry powder
FIEhR|QF ENEENTIONwWn in the prior art. Many of the dry

TBQ gcrnt éﬁ%ﬂ'loﬁgéiat Fﬂ)ﬁ%&rcﬁpﬁhal%k&tlﬁ% oPRIEBicRhientd 18 solid, finely

ers described in prior art
dlwdr:ki l,fd@n o pﬁh?&hfeby orglunhql@@n Sthetreesepipgstionprovides a compact, easy to

' fhber of doses of the
%m%%gd ]?%O)hg 1%;%%#%@%758 rﬁe_%gsr %E%Q'F&SP Ljﬁfla%gggﬁ St at es
nedicem¢ntNos. 4, 524, 769, 4,907,583, 4, 668, 218) and
Di skhaler (United States Patent Nos. 4,811, 731,
5,035, 237) anong the many others. Information 15 about
By GKGBOIBYD OFHEHE AN VENTIONr nul ati ons used therein is
ﬂrggg‘\gdér [Ill’lll'Pd{é?S € knoanoilﬁ HKeNFHP L& M&tﬁ/ﬂf W EJ)\’VJI%@ inhalers are known and

ticulate Interactions In ornul ati on
nfagisetddn Heoinzet ¢fthe tmatkpteXidmhpovrish gahalgar#sqvaﬁd Ihprags gt include Spinhaler

(ﬁ%@éﬁé@%ﬁ% teMiﬁ\fo' Q C?39 95’% ROHhatA Gt R AR PM&% Nos. 4,210,140 and

aSSI axo G- oup Limted)
4200.358)2 Jurhubhlgt éUp@eda Stapey Pateyie hlgq)se r4. 324789 ot 987,&{3%, 4,668,218) and

ﬁéﬂg]] (Udﬂl&g@ fak s?’gtrenﬁ%p PSRN NE3IBY HASRNhS mhky &ﬁérk dnformatlon
I nel'y divi rmto patlents wherein the dry powd

abotadre rpowdntpmhsle@ andhfgtrsulpfipns asedr thgreifp ipnfavad jin theyart, for example
DRk dice lrtféﬁla'teshq%?é’cﬁglllsem%“ﬁﬁﬂef FbroiulA06s &R ahtions” by Xian
positions relative to the housing, a rotatable support

Zghs Gy Waitthedd Ghristiher Mayioind adapted to receive a

carrier provided with the medi canent container. A

plunger is operable to penetrate a container
Uraigd §ta@ﬁ EatentPegsedd 1 173t dassiggd tp paxp Sreykigfitadang §,035,237 relate to a

dgﬁcin Sad v&cj@r ﬂﬂalé%dﬁﬁﬂl&&lﬂ@qﬁgdmfn%&n sb1d Snely divided form
evi ce USGS a | ster pack W t listers in a
tg ipaiggnes whargy Itherdry gowdst idiales p@mglsgsh@ hqqqug, % Hpy mounted in the housing
‘gﬁ 19 b%éﬁﬂﬂs@aﬁ%@éo‘ﬁ@?@ #ionk @&!ﬁlvqu tHedHohdiflg aBotatable support
oses on di spensi n WO me I canents |t t eaches
chslkeprlqg]ée(bfonathp 4tay anfl ddgried ftq Agceivp fheardern RVided, watbsthe medlcament
C%Ptraélglg eg Jﬁﬁ%@t §s0 ?1%@2&) &"'Pérﬁ{}atgaay cRRERT Btk - thé’f@wﬁ@‘?d’ open the
aval

the ¢ rcia abl e dwi/l powder i nhal ers _ca
w@itatmer tolagiathwen ﬂeydlag toepy inhatitiempewhpiceen Thig chdﬁ?ﬁ@r%%{epack with 8

‘tg'{lﬁ‘( i@ sgéhektxrcﬁ-gﬂﬁmp(ﬁ{lﬂl@t@fs ah& tHuS 94 LcE6hth8d-624 EiMglb BRdicament pack

y unit Imin order to admnister_ the
qondinge § dnsesmin Foedisnengng tWormedicemenss ldraskardiiyoelef Agaippt identica

1Qﬁa¥atf69§gﬁ£es aﬂ’gﬁéeg bk to ¥tk Cihidd BaysiRc6rad bty because t hey
use a dis aped blister pack nounted on a disk
shaped WO 2004/045487 PCT/IhQOOB/000362 rotatabl e

Qx%&r the d@%?é}%ﬁ?y Sk &Y Rbwdd iied afl efildr RoldA B3Rw medlcament

er o I steér. nmedi canent units on the djsk Sha%
iits ot etherpassleraigR bulky. Hide ipatieat @,requgptb’@ CaRH t}}gdqu@ unit with him in order

to administer the medication when required. In case of diskhaler kind of dry powder inhalers,

which are so called because they use a disk shaped blister pack mounted on a disk shaped
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OBJECT OF THE INVENTION 5 It is the object of the
i nvention to provide a conpact, easy to carry and use,
walego4pesaser i nhaler wi th neans for di spensi ngPEr/I0@3000362
nunber of doses of the nedicanment. SUMVARY OF THE
| NVENTI ON The present invention provides_ a
rqtatehi¢ sppdroweddyd forest theti previding merathan 30 nupbeiAt; bﬁsteffeedwamem units
the dry
o LB ick fiphd (fEfer bR, BEIThRR e Wl or
conprising a di sk shaped rotatable support and an

cﬁﬁgﬁhﬂbFﬁﬁn§ﬁ@WEﬁ@@$Nconta|nlng atleast 30 blister

i canment units. More specifically, the resent
Tijip herobjesofishayipvension & proyidp 8 werapach §y| e carpppnd use, dry powder inhaler

w?tq%egﬁssﬁne&bﬂ}gsmglélaﬁ%%h&WH&eé & tBOhbdcdnenel y di vi ded
ormto patients, conprising a) a bottomunit, b) a
rotatable support provided on, the botton1un|t c) an

Ehghgnypﬁﬁknmpunted on the rotatable support
re|n the annul ar blister pack conprises

lep present tlyvegﬁorbprogltd@sr a Wegrevedee ibalsh |fqrsadgpx}1gﬁ%%gdmpﬂcmts in solid
fﬁQl GRNEdd ord 1 Psticts, whleh th@ﬁ@rpdmﬁf GABRALs Nthé Sorm0)f Adiskhaler

cover conprising a novable slider guncture

in

ca@mﬂm y disk shepedrpotateble Sgpnoafe%nd gmEpigr QUigisrrpagk §&%‘P&¥lg atleast 30
bRAMRhdSdaREni@mpynct ure pin and neans for, (i)

positioning the assenbly in a first p05|t|on to

regi ster the puncture pin wth blister nmedi canent

NG € ed.iﬁ‘cail}r I & ﬁi‘@&ﬁ@ Advehtfon! pid¢idéOl driiRiowdengnhdfer for administering
successi ve i ster medicament units, 30 (ii)

npdisgapnts ﬁ@ogﬁﬁn@s@@#ﬁ Sprn i QPALEHHICAYPHETREN t he fir st
PO tidAoHhik! DPlister nedicament units in first
coricentric ring are exhausted, (iii) thereafter,
po§hWﬂ@ﬁWh§Sﬂﬁ@“@§§@#ﬂpvﬂwﬁm5@%é%%nd position to

regi sh gﬁmﬁaﬁl%hstw% HbEntR dh W tdtathdid §iip§6rt Wﬁ&blﬁ&lﬁﬁiﬂhular blister pack
uni'ts i n second concentric ri ng and rl n

succesBpyEs ¢ Riwality| of Sligher R ERAL U O %‘? ) fhyp, qoncentrio rings of

i nl ety eRANSdHQURs Wi ch air can enter the dry pomder
i nhaler and air outlet means_ _through which

caf) inlealceveriEPEEYE eHECHRI; UdrFeRtrC o &SSﬁH‘ﬁ@Yt g guovable slidr

bl i st @bt £EFB cotipribinih binchfe fifbfidintess fof) the air
1 owp%r%duced by the patlgﬁtb 5D 5004/ 045487

PCT/ | N2003/ 00A3@sifyminashadssebly e fisstipesitipms 9 rpsieiex tsppneture pin
on the dry po%ﬁat 1st!3p1%l=:<ﬁ v%ntﬂg i £E3hdeARic rig TR Sturing
for preventing e ana

puncture pin
assenbl y fronmwuvwngbﬁhdﬁwﬁhewé@@mwémpﬁs|t|on unt i

blister medi canent units in secqond concentrjc ri re .
exhaust ed. (1) preventing the assembly %om moving fpom the first pgsmon until

blister medicament units in first concentric ring are exhausted,

(iii) thereafter, positioning the assembly in a second position to register the
puncture pin with blister medicament units in second concentric ring and
rupturing successively the blister medicament units,
€) air inlet means through which air can enter the dry powder inhaler and air outlet means
through which patient can inhale, whereby the medicament from a punctured blister

medicament unit will be entrained in the air flow produced by the patient.
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5 DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON The
dry powder inhaler of the present invention is
Wo doussssat ed by enbodi ments described here in PEORINDO3/000362
10 BRI EF DESCRI PTI ON OF THE DRAW NGS Many aspects of
the invention can be better understood with reference
to the followi ng drawi ngs. The conponents in the
odraw r t S t @Sh¥ention, a means for
T e T e e S
pErémiog fleasovalle slider punsteqpin am@hmf@ﬁl meypREEYB the spgpngd pesition until
AR Brct: i in RS R A SaiRbaonat o
correspon parts throughout” the several views. 15
Flgures 1A, 1B 1C, 1D, 1E and |F are the top view,

Dgﬁlﬁlﬁm ) sone‘%‘ii’."a“;‘bWF’i‘H% FRE%}:NT%VEN&Q@R’( ric view

vi ew and vi ew, respectively of
Thealrapovdeninhalpmef the pretent inpensiRn isHBysirteg b grbodigents described here in
g? gi cament doses; 20 Figures 2A, 2B show the assenbly

the dry pomder inhaler; Figures 3 is the exploded
view of the dry powder inhaler; Figures 4A, 4B, 4C are

@ggﬁs@gﬁ&g@ﬁ%ﬂmmwg@w powder inhal er;

5D are variations of scored
Moy aeteito nf B invertlon cambebetiramderstgod with Fricrenss dothg &fleying drawings.
9 n%ﬁ&o‘hkﬁgl H@dr%fngé Bk Gt 113945@&1‘1%}% st:‘ﬁe %hﬁ)hé%i-étlﬁs%ad IBeihe placed upon
Fout h pl ece; 25 Figures GA, show t he puncture
cbatrlw slllustt@rngptbs inrineiples of $he presens lmepg% Morgenchatfelie drawings, like
MOIE S Qi J351Fr§atfbecoi1‘e éﬂ%hdlﬁé Bis tlirbehb@ShSeverfiRisROW t he
puncture pin sTider Ition to puncture blister
nmedi cament units 31- 60 in the second ring; Figures
7A, 7B, 7C, 7D, 7E show the puncture pin s]ider |ock
Fgysdst 1A0nEB, VG HDx dEpandt 1K aretthe 1y vigyepotiogp visye Rectipn gy eview, top
%ﬁ% [lox)f@v tbgf?onti) sbbEE vRAGHJ! 'si.r(le V2%, RerblveB or\hemBulRr rin 5 blister pack
icament unit nunber 1°1s to “be puncture
hildingr38 +71 m¢dasamentidosds! i st er pack i ndexed to nedi canent
ani u SRORdtNBLAN st er pack when
F:{%u %1::12% rggglcﬁ:w;t eg%%@g Eﬁ;e ['1"ster nmedi gament unit in the
Higurest3 is 8% explodpd v8wWAD thaolyg pouda 8thaleCT/ | N2003/ 000362

@&%f Qt@*&me ch@se&%uaéqure dSowRidPGRhAES Pi N

respect to the blister pack when the
Higuirest &4, FBFGarare l}’ﬂil%tloﬁ%lmﬁéﬁmsdl formatiern g tyrpulgpee elements in the

;Bé”sgg %e@megtin%%eemr 1§1e§m«¥\® tﬁJ‘ﬁr QeSB! inRRGKodpie¥ed to

nt uni't nunb 2; Figures 8A, 8B, 8C are the
Rigyesi (2o 4B tsh¢ve the mmom@ﬁmn§bﬁeéwsl%onetﬁ gunsire bgtes e dispmen wnits 0-30 in

RURASE IS PIN

Figures 6C, 6D show the puncture pin slider position to puncture blister medicament units 31-60

in the second ring;

Figures 7A, 7B, 7C, 7D, 7E show the puncture pin slider lock positions with respect to the blister
pack;

Figure 7A shows the blister pack in the position wherein blister medicament unit number 1 is to
be punctured;

Figure 7B shows the blister pack indexed to medicament unit number 2;

Figure 7C shows the blister pack when it has reached the 30® blister medicament unit in the first

ring;
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5 slider assenbly, respectively; Figures 9A, 9B show

the slider positions in the top cover for the 0-30
w@o®inias7 and 0- 31 position, respectively Fi gReEINDD#S/000362

shows the expl oded view of the rotatable support and

the bottomunit Figures 10B and _10C are the hori zontal

Fagaesy I shoyisdhp resigion REthg gymofise pingligar vith rg3pesfto the blister pack when the

b!h?céﬂﬁédﬁda}fﬁhﬁ{mlt%Qmﬁagwlma&yhsbélﬂh{é!tuf&ict i onal ratchet
assenbly for the rotatable port Wt h respect to the

Figyre Ghshow the bitptginagk mdexe &/@e igpEepigputERE Sof a

el 88, 8a RN is@fietlid) Dottétl MotietrRianB 516 &¥ws of the puncture pin
invention Figures 12 and 13 show the internal view of

stidre agspreblyrreengctiiodi ment of figure 11. Figure 14 shows
Ptléﬁ?est%p oM isEN Bk stidke postéshid & #h8 bdpRBver &6HIE @BO Pbsitfon@ind 0-31 position,
pack. 15 Figure 15 shows the top view of the '| 6+16
f@@%@@@Ved annul ar blister pack. Figure 16 shows the

HRRe de@é’ﬂo% fHeREploRA ¥Ry bithd 10RtabRIVASPA ant ke PofEm RaiE K
lgure 17 shows the top view of the ~32+32 stagger.ed

Figvires| 10B 49d;19Cape glgérgrlzopﬁé sqcpgru View agd, |tl};: ‘fegﬁ’ﬁle%e@ilﬂn view respectlvely

sBobag 'tﬁgptﬁﬁﬁre&fongln@tc]%t %&%ﬁ]ﬁ)ly' BVEDtdiaible JipPor® WAAGESFRA S the bottom
are nmeant 20 only for the purpose of illustration of

uniie present invention. Different parts of the dry -

F?ﬁlw er shbﬂ@ ﬁ!e %f Riwd drapeerrdaQaibbBes ok iniARe bestedeht invention

I gures and the Iabelln is describe

i n
%F‘%MZ artri @mh@vvfhee‘fezrnal H6W o e PEoried sbpiioRats! figure 11

F‘%rﬁl@m éh%sﬁre t&.«l Vi 6f th® AGk1Binlifd’ @ﬁlﬁilai“bhh&ﬁﬁ&( in annul ar
ster pack for allgnnent pin 4. rectangular holes in

Eigyie | ashoys fheten vigmekihe go+1e $t@%ﬁ’i§ﬁtanﬁiﬂnrb Bter paskeh i n

P@%dré 1 EhoRa el e BEhS 32087 inlife kndil bBQeraci.i r St i ng
of plurality of blister nedicanment unrts on annul ar

Higure  byhoa i top vigk ebhe 2 dsteseerst \anaylpt BlistsF Paski st er
nmedi canment units on annular blister pack Figure 2 8:
nout hpi ece cap 9: cover 4 WD 2004/045487
TheTree eee/rerreeetze@e})dl%fm Yrihg pregent vertiop o iggfrgbodiments are meant

oaHPRP fitle ﬁu%osé 8£ Blu¥t48n o %eaﬁ&‘éﬂltqﬁvéﬂhblﬁ TR fferB@Certs db2the dry powder
anticl ockwi se direction of ment of rotatable
113}@'};‘,5 oF thesejgmbogjmentsarafabelgd i ﬁgures 1 to 17 and the abehng is described herein

below.

Figure 1

: annular blister pack

: numerical on blister pack

: circular holes in annular blister pack for alignment pin

: rectangular holes in annular blister pack for alignment pin
: notch in blister pack for the slider lock pin

: first ring of plurality of blister medicament units on annular blister pack

N N v AW

: second ring of plurality of blister medicament units on annular blister pack
Figure 2
8: mouthpiece cap

9: top cover
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5 14: cut in top cover for cantil evered novenent of
the puncture pin 15: novable slider puncture pin

w@s®e/oid4g7 16: counter wi ndow to show nunber of PCT/IN2003/000362

medi cament unit being consuned 17: unidirectiona
movenent of slider puncture pin assenbly 18: position
1gfbotidrngrit puncture pin assenbly to puncture blister

B HEbd Scebving the Stnufat Akt backl0 annul ar bl i ster
1ggg%&?%?a%€sitiaﬁ o#{slidg? punc?ﬁ}e pin assenbly to

1} andelogkevissidirsetion ohpayensneefiroidble suiPAsecond ring of

12Nyl @fhol 1 ster pack Figure 3 1: annular blister pack
1%’3: g?rcular hol es in annul ar, blister pack for

14| dutyimriemeover far cpntilewsedimgiemsnt HSled¥nsBre@fnul ar bl i ster

15’:3%&%19%11&%b&[&ﬁi@@%inﬁésemb@i mout hpi ece cap 9: top cover
10: bottomunit 20 11: rotatable support for receiving
16 Treuntaringew i9) shey aypmpss ekmedigameg} ynit Ggjngcopiymgd 1 5.

190 ARl Blich bl HEemBMRE blicEpRIcRiredsia 8fbhply 20: sl ot in top
cover tor novenent of slider puncture pin _assenbl)

ly . .
19:Iposition phgidecpumpmreymn agembly dBHCUHL P! Giedicamert first ring of

aHﬂ%ﬁbh&mﬁh&?t ring of annular blister pack 23:
nmedi canment hol e for nedicanment unit_in second ring of .
1?%1'11 second ring

19rwesitian opplider mnciyercrin agsgmbly 4o PHIHUTS HUSE fiegivrmet £n

oyg&ngg&%5$ggg rotation of rotatable support 25:
circular alignnent pins on rotatable support for

FigureBng i nto annul ar blister pack 26: rectangul ar

12 9Bt BLAS ONn rotatable support for fitting into
annuPar 6??ster pack 30 Figure 4.13: air inlet hole

31 sircutpshelbs ia agpuladlisteinsek for aligmsntRizenbl y 22

TRl b1l B Snlirv1RREpER IR ghRint pikn first ring of
42%?1{3 %erbl iester pack 2%: m=:dilgrgﬁrﬁgnlt)1 hol e for

Sritbpigead@Punit in second ring of annular. blister

PAGKoRer WO 2004/ 045487 PCT/ I N2003/ 000362 27: passageway
connecting the air inlet hole to air outlet hole in
l0hkotteumifpi ece  28: air flow to the nout hpi ece through

1 hﬁtmﬁgﬁ?@%r receiving the annular blister pack

13: air inlet hole

15: movable slider puncture pin assembly

20: slot in top cover for movement of slider puncture pin assembly

21: mouthpiece

22+ medicament hole for medicament unit in first ring of annular blister pack

23: medicament hole for medicament unit in second ring of annular blister pack
24: ratchet on bottom unit for unidirectional rotation of rotatable support

25: circular alignment pins on rotatable support for fitting into annular blister pack
26: rectangular alignment pins on rotatable support for fitting into annular blister pack
Figure 4

13: air inlet hole

15: movable slider puncture pin assembly

22: medicament hole for medicament unit in first ring of annular blister pack

23: medicament hole for medicament unit in second ring of annular blister pack
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29: nedicanent falling into the passageway 30:
uni di rectional novenent of slider puncture pin
w@s®emnddsy7 5 31: puncture pin 32: slider |ock PCTIN2003/000362
Figure 6 14: cut in top cover for cantilevered
movenment of the puncture pin 15. novable slider
2pumstgerey pinnecting deisirynlgtholrio ajs Quist hle MfhAmOgHEPIee | der
Zél: gﬁ'ﬁo@z‘t{}th%% uRRREL PR fheDhistiRivapunct ure pin assembly
0 puncture blister nedicanment units in first ring of
2% medicamerts f4lkinedptotbenesgaewaion- ret urn posi tion of slider
) RiD v BSSE BBl Mer RnBRGhidserly St er medi canent
yﬁﬁﬁﬁggﬁﬁ? fgwsecond rfégmof ghnular %Iister pack 35:
3bosidtiropinmar ki ng on slider 36: medicament falling into
¥, fromthe first ring of annular blister pack
3%§§&%g§?@anent falling into passageway fromthe second
thﬁqiof annul ar blister pack Figure 7 20 1: annul ar
1%'0{115&1?& RIGK ok anGibverdil AbveOhi @8 e puAddtbbar bl i ster pack
or alignnent pin 4. rectangular holes in annular
1pinioyelde sliggeRuncaire it p§eBRlKt pin  5: notch in blister
) gLt he slider lock pin 15: novable slider
3%3%6?%} lrlpln assenbly 25 16: counter w ndow to show
Shuhdrgdockfrimedi cament unit being consumed 32: slider
3&:33%5&@1‘1 Br stide ;f_mét'ufe' 2 REmBY k cREWstér tepicsinéd® GRiMh Yfirst ring of
to puncture % I ster medicament units in first ring of
agnvipg blistertiefls t er pack 34: non-return position of slider
sRURGLULS RsfioR B8 fdt izﬁ_n{cﬁhrep?iﬁ GhddfBlylb ip8hdtiire B SHe:CROEHment units in
units 1n" 30 second ring of annular blister pack 38:
setondeing efpnoflaribligles@asly of annul ar bl i ster pack 39:

URGES iSafgRt units on the annular blister pack
3$ﬁj'§%re alﬁ%"punct ure pin 6 WO 2004/ 045487
3pamdidpeaFaltiogmeppassageway from the first ring of annular blister pack

37: medicament falling into passageway from the second ring of annular blister pack

Figure 7

1: annular blister pack

3: circular holes in annular blister pack for alignment pin

4: rectangular holes in annular blister pack for alignment pin

5: notch in blister pack for the slider lock pin

15: movable slider puncture pin assembly

16: counter window to show number of medicament unit being consumed

32: slider lock pin

33: position of slider puncture pin assembly to puncture blister medicament units in first ring of
annular blister pack

34: non-return position of slider puncture pin assembly to puncture blister medicament units in
second ring of annular blister pack

38: direction of indexing of annular blister pack

39: numbered medicament units on the annular blister pack

Figure 8

31: puncture pin
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32: slider lock pin 35: position marking on slider 40:
ratchet lever in slider puncture pin assenbly for
WOev4/0¢348T N novenent 41: cover for slider punPCT/IN200H/000362
assenbly novenent slot in top cover 5 Figure 9 9: top
cover 14: cut in top cover for cantilevered novenent
3%flidenlockpict ure pin 33: position of slider puncture

3§?&1@§§§mhgoﬁgld@ynct ure blister nmedicament units in
rst ring of annular blister pack 10 34: ngn return

40y ersehet Iswer it sligiey El’@?m’f?lﬂﬁftﬁsé‘“r“@” Iy oR DO EBIBOVEE hunct ur e

4P lcbv% £r sHER| Eﬁ‘&ﬂ@@ﬁm 4QkhBly nibvesi@f eldtintdg@vaf annul ar
I'Tster pac non-return ratchet |ock for slider

Figure? ure pin assenbly in top cover Figure 10 10:

08 {pm unit 15 110 rot at abl e support for receiving the
annul ar blister pack ant i cﬁ ockw se. direction of
14rsvientap condr fprpenilarsred r%ftys%frtto theunclyre PP ot hol e 24

35 b&R&H odeuB&{Hel{ﬁH Lssduly Wh@btREliseN Rkdit et iudts i first ring of
tatabl e support "43: ratchet lever in rotatable

a@ubpb]rli‘ttefwlﬂ4 cavity in the rotatable support for the

34 &ofih8hm! RV¥Ebn of i fundiircAfin aSeRPREb plkddfe blistérhBedicament units in
rotatabl e support to prevent novenent of slider

sqgonrbuing of 2pier PP, fromthe first ring to second

431 R8- Qhimanonek Rtk Br sgdefpurRfedpifl BsseBlimy@pevee Over over
t he passageway connecting the air inlet hole to air

Figmr¢ 8 hole in the 25 nouthpiece 47: interlock on the

1@%&9@11%“ to prevent novenent of the rotatable
port when the blister pnedicanent unit ready for

1buﬁ@tabllelSh@ortff%e%‘ﬂn&fé%ﬂmﬁ@ﬁ@llsfﬁr BeFXFi gure 13 48:

18CAEQHIE TR 0P hotddhdnBf re@EbERuPdrit he passageway
connecting the air inlet hole to air outlet 30 hole
1ppiniplet Bt hpi ece In an enbodi ment of the present

2’4 Y LR 08 Bottdnh@ifol SnifFNbrdEfbtatiof] b rop@ibitauppanhal er, the
onpact view of which'is illustrated in Figures 2A
4QBa@h@1§3’efmﬁ%tafé‘i’l9S‘ﬁ’@9ﬂer i nhal er for adninistering

4R PRI 1StakaBleSprott b tﬁ@fa‘t’chgﬂlé‘\}'eded formto patients
conprises principal parts viz., a bottomunit 7 WO
Fayyad245487 PCT/ | N2003/ 000362

45: stopper ring in the rotatable support to prevent movement of slider puncture pin assembly
from the first ring to second ring of annular blister pack

46: removable cover over the passageway connecting the air inlet hole to air outlet hole in the
mouthpiece '

47: interlock on the bottom unit to prevent movement of the rotatable support when the blister
medicament unit ready for puncturing, has not been punctured ‘

Figure 13

48: scored formation of spiral design on the passageway connecting the air inlet hole to air outlet

hole in the mouthpiece

In an embodiment of the present invention, there is provided a dry powder inhaler, the compact
view of which is illustrated in Figures 2A, 2B and 3. The dry powder inhaler for administering

medicaments in solid finely divided form to patients comprises principal parts viz., a bottom unit
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(10) with a nouthpiece (21), rotatable support (11)

for the blister pack, an annular blister pack (01)
wolewigmad’ t o accommodate a plurality of blistePCT/IN2003/000362

medi canment units, top cover (09) conprising a anabIe

slider puncture pin assenbly or sllder=%%5) Wi t

(B0 rvdthur moyghpieqsr(2 BL taiele e@pdrt () foretheblissar @agk, pr P@t@r blister pack

hiafn@E

5 LEONEN, oo 5 IS RE 8, 9 comprin

aj thevighle rshifles dounetule) njwy ﬁ@SmWA or GBders(l%)nwﬂg a PRREUIS |Diry e plunger (31) to

Q&ﬂgtteu{ %hpcétj’]mefﬁagl%qer plu}ﬁt réglﬁérgcy 'tﬁje‘?gmm L breREL RS as shder functure pin

nprisin uncture 1)
aasnmblarpr sbé@ru herran alitdatlhzlﬁ@ttedl lév‘régurm@} 6&%31%?1 ul- l@rsllder puncture pin
a@efgﬁl&rq%gﬁ%léd ()&Qtil)méaﬁ‘ssccﬁhp?ﬂsfﬁﬁ %l s'hEléf IQék 1941 I(§2t) & 1()) cture p1n (31) and an

nt units containing the specified 1
opfional ratsti¢tdenved0) A plurality of blister nedi carrent
units are arranged in two concentric rings around the
blister pack. D fferent nunbers of blister nedi canent
Tha prrgilar Blisteraraeln(01) besrarplgatitiof blisier gipedicpment ypits qqq@gmég the specified
Erﬁ(tkblf 'a%e%{caﬁaﬁ{;A gﬂﬁjalﬁly b ‘tgfsﬁzp ergl'cﬁ%ft ﬁﬁltsoc{re 538 o8 in$v8 concentric

are possi as describ herein. The Figures 1A
rmgs |apougil vidae alplisten rpsiclar Diffaret emun}bg@k of | bligtey pnegicament units, different
t li k
cgﬁﬁj Faglroﬁs‘rjcl)fﬁﬂ@gﬁ lgl?ggrof afe ﬁl@@r *J%Elséeag% Eg%refg@lﬁ%lgﬁeggﬁ rrtgﬁ ;b ister pack are
passitls 2 ﬁe&cmedf hereip. “éhml F@@@é Héh to e @itier ancannplay Sliiprepask used in a
&J}&J&EQM@%&E ofithd SavkfichN S hbdefSthe a%ﬁgaxsﬁﬁ%%ﬁstéﬂ PRl 30430
in an in-line arrangement as shown in the ures
naﬁdlcembtﬁdlnﬁ%mtthe finseanfliseopnd ponseptiioByesarhere th%mgge@mt mﬂﬁgn the first
[ its in-line
aﬁ@ %gmgcg\g% ea ? nglﬁlgeo?ﬁgé%%etﬁ E?S%g%&n%@pﬁ 1of HE? he blister
pack is 67. 5 mm Each blister on 20 the blister pack
th 8n OHERGEGS 6Okt ﬁl% (b@da'ng ﬁfe%eéoﬁ@ riﬁéI [B$EacR Eordtdlf 30 blister medicament

medr canent ‘bei ng di canent nunber on
unfieintine g\tl@rea&ﬂaéker ond fzhe Q‘@tplt %Wéer\ﬂf &eﬂlée@a@ﬁtsrﬁﬂ SapmBagh blister on

tﬁ)é }%}E & f)etlo%qgllﬁm%erehrﬂgl) 16 Hﬁlﬁ):gt@ %e%uﬁi’é@rp&'rtﬁe Mca%nto&tr%rcggsumed The

e regl on rom blister nmedi cament units 5
rwlqamemr@@er e thg iblisteraprck el p cuitabimvisible chanephied tp bligterarack or the
Eletsﬂ%‘poh%ty bk %5‘101@8 $&Bin MeBediGIRIR bf@er'lﬁbd{cgﬁexﬁ lhi®d ®Nto 60 in order
pac here "are al so grOVI ed circul ar and
tp gtye an dusticatiom sl the patient thet aply the dast t§mdRscp arg remgnipg in the blister pack.
"fh?l%paﬁézéléo L»yl}l ﬁzércﬁlgr ARA30%4BhiGr l’Mléshn gt ABORAan® 0N espectively)
e ro support In order to glve a DYECISG
talajsgeinte rwlth thff altmmemmn@toé theratateblgi stpportia ofdst tet giys aprecise alignment
og YRR Er p %[{ SN dﬁ&ta@ﬂ%ubﬁbgte?ﬂe{}&ghg %gmm afovdh&it of the blister

I'ister uring dispensing o ment and
duriab isprgsing ef ”bi: sdiegmenparigeenghling thertdigter t9 bepanciupd @ythe center giving

| Il
%éé&?)rlle %cﬁgfggfl:ﬂ:gét g FovitRa arhgtch-wﬁ n?tﬂe%hpc&%éhlg ﬁlgo ’@‘hl@@ﬁﬁ Riider lock

pack into
1o (72) Bi) toffpcilifate dhef smqorh chamging onsr gﬁtbemhn%tﬁa ﬁgu %ﬂ Q\ff‘eﬁrst concentric
rﬂ% N e PUBGH U Bedibt fihd Tt ttﬁkeblflétér%acﬁ %ﬁ‘ Nhédiansit ﬁrhﬁ Oin the first
he second concentric ring of 1 ster pack when
qmewhnn“@mlgtarthmsteﬂ,rﬂsthﬁéﬂqur@tem‘?ﬁclﬂ%ent ric ring are
exhausted, as described herein below. The novable
slider puncture pin assenbly is positioned in a firs
Posnavabla slides @umitge pasaseAbls B, posifignedrip 2 giagt ppatlwe@P%Flé\ares 64, 6B,
r/ﬁb G Ydofteh! gk Mnstﬁre%ﬂ SHEbLAE PLIRIBEL uHIM faFirdtRoncentric ring for
|rst oncentric ring for 8 WD 2004/ 045487
PCT/ 1 N2003/ 000362 rupturing successively the
medi canent units, prevented by the slider |ock pin
(32) abutting the 8
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annul ar blister pack, fromnoving fromthe first

position (see Figure 7A) until blister nedi canent
waiRio®43487 fi rst concentric ring are exhaust ed, PCT/IN2003/000362

thereafter, positioned in a second position when the

slider |ock pin (32) noves inwards _ and upwards on
rupfycing srsdespivelsi sheomedi¢paentoyits greyenticd bwéhﬁssl‘é‘ﬁrglgglé Bmv(?%)rﬁbuﬁmg the
n%; ﬂ%&e‘f Pacﬁ{,oéam 'Ir[(‘)van rof thS iRt pdReK (des BRurel 7O il bliSteSmedicament
to register th uncture pin wth _blister
urmgdm Grstreoncenini¢ ring priq @ t]@%ﬁaé@h ppsitioned b iy2 éfﬁ:and position when the
Sl{g_iglpfo% gﬁg(céjl &%@e%slhwﬁjdy aﬁchﬁpwaﬁ‘@sdd)rp é’rﬁﬁﬂhndd%lin% ({1}3‘&6 top cover to be

The slider | ock

elmegvérmth;thq @tcﬁw(é@)en ﬂ@&hstﬁrrmhlf wesdiages Fofh Ahdo %E:S&‘ﬁ ¢he puncture pin
witf? gihts{ep MW BAN S i RLGRETconbhBlc EiftP)andd nfu'p{:unhé | b&ksively the

canent units in second concentriC rin

medibranent wuits((seseFigireue@SIB AEd 951) Thej Sliderdoghopip @sssplys prevented
fr&g% \ﬂ&eﬁérg tﬁeaste&nﬁtpoglﬁ&? By %Qfﬁsof gl tdvenalb) amd b'ﬁﬁt}ér medlcament

Be necessary in al eS|? I n enbodi nent s w€
i peshed GmorEs g b @éltaumt@ds sgFigvRe SAATEARY. 1 ia jape foded that the

rabt 855 SRbh & op!nghaﬁ Hﬁhm%)m AL Bt St ﬁi%llsdebl [ In embodlments where

puncture pin assenbly régistered with the liste
therdutiaten hesrg robpst designg theatcled deyerds pptrfg*se@flalt ﬁesuc}é?mlzﬂdgmﬂents the slider

plg‘lclcu:?‘é gfé-l ﬁﬁ&xlﬂab)r ?é%ﬁ@etredo@nﬁ% bi¥steb YRRk alas Kmlt@ id he sfed:dn&trlng of the

I ster pack due to | esser

e HstTaRClheReAbR el el Bk e B EtlgaPﬁgi)P]ﬂﬁter pack due to lesser
%ﬁéeedftﬁe}édcﬁ'ﬂ 6f &Qve%%ﬁhoﬁhg Qﬁbﬂ?\mgﬁlré 8 assé@b |du9ﬁf such a design of the
ncture pin assenb as wel ue to t

slojsepaiciuoriin afsebly |aemeli grdug do the ﬁpeéatw%lff@?wéoréﬁsoodu ment

the first concentric ring is the outer ring and the

second concentric ring is the inner ring of th

Irbh pesfesred pabRdinhicthe SFsrgonsentes riggdp tha quier frag apd ?‘6 second concentric
R YRTRARM réfer thRAfection when movin

ng%k%ﬁ;ﬁﬁ&g?@%Pﬂ%%?%?g?diggykh§§>FIgure 7A illustrates &

fiomghefpquadary triheeeniendd dieriste3®ykf or bl i ster pack having

nunbered blister nedicanent units (39). The bottom

unit (10) conprises a nouthpiece (21) and a nout hpi ece

Fegare 7A GBystrateh sher diregtierh Phinderipg F38) (fqugvhsreé PR At ppnbered blister
i Qﬁﬁmfpie%@ 18 BnPd fouthpiece ca

rﬁeﬁﬁa&l&ﬁ%}l@g ?b)h thﬁ%t{og{‘%dgttgé)eco ; g;;g g}eee Fi ggzr Zs 1OAp P

(@&)dﬂm@@ptable supplee (Liniipmewitad ok trwe? ibgHorg i s’fhthlilecompnses an air

nﬁpcl'ﬂa e@ dsatrgtrc R (S MJS 3 T@@ a1 Torié tmidir&Bonal rotation of

cont ai |canent hol e (22 and 23) through

thﬂm@mtqdévﬁstemh supppit e fretteny it gleaopiaing tsmsricdmeniols (22 and 23)

tﬁ‘fgﬁc%? \Jvlﬂcﬁ B€aibdnient frBrlnr'ﬂﬁb RptuR BN mEdiftBhehhudifia tllihl fir§t ﬁ{g or second

ties Into the passageway connecting th q

ring iethe s ek eiBlia o BUIPRERECHRSFEMEHINEIE Houich polg ipthe air outlet
' Y& B &thpi

ST T ot st e g o

the air inlet hole is connected to a passageway (27)

%rlﬂustnja\%d al Flgurfeé AN 2(,8)&1%9{6%&915 R¥nrehted ohabsabdval (B3 and the air

he patient "carries di canent (29) via the
flowt (28) generetaA by the mh@&;atmmbx ﬂls ipaigcat paies theymedieeaisny @%o‘fl?the air outlet
I'B({?ﬁé: ky tﬁ% n‘fonﬁpigﬁée inf e rdspird: &2 thabt! Sk SkiBS. RO ﬂlu@@d‘iéd embodiment,

e angle o alr in eg ol e passage may be fro g

thearkBHof the aif ilgshelemassagk mpyake fee 4an(| 135| stt lsg?f@fﬁffﬁqf {hat the angle is
9 h f eBITROUIIRNN the above

T S e S S
PCT/IhQOOS/OOOSGZ enbodi nent of the present invention,
the blister nedicanent units are | ocated between the
air inlet hole and the nouth@iece. In alternate
enbodi nents, the air inlet hole(s) are |ocated between
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the two rings of the blister nedicament units or
between the blister nedicanent unit and the

woroatlogisete opening or outlet. The wall of thePCT/IN2003/000362

passageway | eading into the air outlet hole can 5 have
various configurations of the scored formations of the
embpdurrired dhepierfsh ingentipheths bvtergmedicsrment FBi aaf‘cloga%beawn the air

IR £AGR rﬁ&ltﬁlh&e R Qi1&R418 Blhb Sithérd, BRGir ifled Hife(Siake located between
stream The formation naybe in the form of

ther Btor g o Sheo plishar d]l@&@éﬁ%ﬁ oy Bt ths (PHpfeismediggment unit and the

nﬁ)’&?}{ﬁ%@ opitlg" @}l outlsi T8 Ga@lof tHglﬁaE%gvﬁyrlééﬂﬁrg ihfotB&hir outlet hole can
ical, circular, cone, wedge, rectangular and the

hpwéanoqrh EoTTHHIRHOTOR B8 cores] SHmBonF 19 ChfalUFgHeRP Floments. The scored

f&%ﬁﬁ&? §dt9fbsadarnu%répée% R m¥BEIRUBerARRE $n the Qlir s@ﬁéﬁﬁ'pi“&, formation
spiral, linear, 10 helical, circular, cone

ey b Al 16| T QIO USions PidOJeRtioge PRYarigns $BPS o8 e FPE?WPIC spiral, single or
iliifif1€ HBY tinedz Ol A Uik a8 tond fweli e r& R EaS: dnQthPLikeD Te Brmation can
the turbul ence el enents on the wal| of the passageway
alsrheeiBtthnorenel dapressipnsetr daples 06 varkws shapes fpr @Yty abiral, linear,
Hefcal, NErciRMt d1RE e\?f@dge Tﬁ@taﬁ@ﬁeﬁ‘t A0l 8e fﬁtlwp(mgurésl 3\ to 5D show different
conmprises a plurality of circular holes or depressions
capdesptiopieof thescered Eorfrrtions o€ the bylenee glegwnis P fi5ged of e passageway
CBMCM{E@Q; fnlef hblk 'ﬂgﬁe aﬁ; BlitlcEBNOBTHhE choliPpiche bl i st er

nmedi canment units of the blister pack in order to

receive the blister nedicanment units of the annular
I@l'e'r%fa%%lepﬁ%bort Ths dopateabd ?luﬁa‘ﬁ%pgf birdWRY 1M4€or depressions along the
el evations/projections called as alignnent pins

oiiprefRreRe of jthe K cATFRERd: BY 1B SERITIRG TRESe SOTGPeNding to the blister

ddicait Ras or SMEBLdR Yaclt BEofbd &t REciRAMK HiSES me@llcérﬂéh@ @nits of the
with the rotatable support in Ere0|se manner

and
apetigrilister park. Bhq sotatabloyvpparbpy hagjeretpvatinas/prolgstiis Galed as alignment
pRlsMwhili @anai{it' 1% %r@éﬂéﬁdlﬁ?ﬂolgﬁn Gthel lﬁidieﬁ{)ac!,s 280h tR4t the blister pack gets

recta ul ar in shape. The rotatable

abgwuwgﬁthwrtﬁnta © FERiIeg 1P PECCisR iR apfl é%terﬁb%&mtprwsdy with the
pvamt&la GOTRE a@ﬁﬁm@t ;ﬁ@trﬁdwe chrBM& (25)( o Bt BiilarA@ 606 IsRpl NChe rotatable
with he ratc the bottomunit as can be

SYRROF 1f PEOidES gfefhé'smef@afqr csmldlrwon%amvwelml}wh RorpRyises a ratchet lever

BN AR cBtinE MR the AldhOWS4Y FlititomaM@ras (:ﬁﬁl)e Je@n frbﬁ)Flgures 10A to
outwards to enable unlocking fromratchet up

106t Gevign(44ha haasfaipblesurpaeiallpye aatftfﬁteleﬁ%rxﬁ43>at9aﬂq7<a%1t%ards to enable

u'hﬁkﬁhgf trofn24thet 924) Abod AR Snd MEPAENBR ES tHRQkdyilbble ratchet (24)
The proper reglsterln%bof the ratchet |ever of the

faiopiong mig thenext gpgtien Thomppareginering thsrpighetdevar plei support with

rth@l?E'f' ﬂg o? e R oMt ABHE 1 HRP OF Ehe'rﬂttaﬁbfetsﬁpﬂ?)gtslhfd 1%npo§ﬁ‘16n and the
shape of the ratchet and the ratchet |ever al

sbweyof thei @iche@pd Sisartchrs Jeyperiows puly weldsraﬁwa%ltmq‘fﬁmeﬁtwé the support in

Rt &&&%&Wdﬁ@ctf@h r8&ict 8R-dirkiRig ?ortrﬁlﬁfeﬁllbl{t%ﬂHeQBtafaﬁfe support is in anti
novenent he rotatabl e Su]gort is in ant

céqclswwg@cﬂan K]e?ést sAn ba sopn frem kgt sk N&ﬁnﬁhf‘gmﬁé%t moves the
rgfo‘taﬁfé Quddoht- in rebfiéh drahd ﬁﬂéyuﬁﬁo){ %ﬁckt J&ﬁn@@ldfc%@fh@%@ next blister of

port in the direction of the indexin a click
tb@) Hepr PR 18 iy RIQPSF Fegistietien Vil the priciire Pmo?\herflﬁéfe‘m % spfiag mechanism
BAEKuded fdrihd¥oRREa] FBMintdnt AthOdtapibldbubfier. punct ure pin.
Al'ternatively a spring nmechanism can be used for the
rotati onal novenent of the rotatable support. 10 WD
2004/ 045487 PCT/ 1 N2003/ 000362 On the top of the
blister pack is the top cover (09). As can be seen
fromFigure 2A and 6A, there is provided a nunerica
i ndexi ng neans in the formof a counter w ndow (16) in
the top cover to show the nuibtrical on the annul ar
blister pack in order to see the nunber of the
medi cament unit
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bei ng consuned. There is also a cut (14) in the top

cover for the cantil evered novenent of the 5 puncture
W@Rw4/014387 counter wi ndow i s attached to the sl|PCBIN2003/000362

puncture assenbly as shown in Figures 8 and 9. The

nmovenent of the counter w ndow along with the slider
Oadlaretar biythe hlisteyaaekeis theitep caveigQPe A¥ can be sepryfipra Figaire 3Ayand 6A, there

is‘é)?w&eﬁra M ew nﬁfgﬁ e} i m&{‘n S oWhEN WGy Pl & ME ﬁ)p cover to

I'n assewg iS reﬁlstere wth the first blister of
shotveth¢ hymgerice] qmgthmmlp eblister gackrin prdeito seg e pwabey B the gnedicament unit

béﬁ% Wordsthe A HY AR GENENY c&f(li)l'lﬁ tﬂ?:l%ﬂf? 8dvel for tRecaBHIeRNr& movement of the

dow w t h advancenent the rotatable 10 support.
pWicgue pin7Pheshwve windoveis a’me?d titherbdpT PHOITR @SSFIﬁ%‘y Ao in Figures

8tam(ij ol ¥rO Rpv&dnf 68 @1@ Qgiuﬁcgr Wifldovt BBnd Withtthdk1det Sembly can be seen in
i canent unit of the second ring of the blister

figere k7. ITHBZEO (A dhe ofumtsDWIRARY STORE IS HIOY HIC nififFethe ppneture pin

aésEﬁ%blg ld %%@tfereﬁ‘%&iﬂﬁﬁé%@{ bR bf R EER nh§ of BIbB:@ Rk Ngm:s 7b and 7C
r and tﬁunct ure EI n assenb y or | t may S

Shetvetha ahtpanast of e NBEPGS i e peuT e AHBSAY Wﬁhtaévarlwnafaf g the rotatable

séd%grt Fil r§t7Da§ﬂgw§ %%Qﬂt&‘ WHd& stk %ﬁﬁﬁerﬁﬁ%—oﬁé tdtresponding to

|ch der and fpuncture pi n assenbly
tlﬁégﬁtéﬁ@tpéﬂewqwnt Theofdlrusseend rige o Sk bhister Pawlé Th?r?ﬁ@%t?rn@ndow may

sHGA B QE@PQ‘Q%E Q,@% f1fker tnlibﬁlc%é')f undivié Isi bistbi@d b the slider and

patle mber of h li ster nmedi canent unit
poire turg @inpdspembby orp:vé@j@y 1589w @e grg 96 the bhistst mgdicaaent units in both the

fft?ﬂ\{aﬂ@ Q%ﬁ@trmgfof URELERY YaBF with WAGWM 1hE TERE: Al %ﬁcﬂﬁet?ﬂ"n assembly is

e puncture pin assenbly can be seen in Figure
regingared iwdtha(The cpvieri Wndow i the mumbeinghaeans gar% dedgned fgh the casy

lftg lto t}(e dieR s 'tllie’ ndnﬁ)ep bEBE bliQerSAtdidanteREuROS thi PMistef pack being
unct e pin fromthe first ring of the blister

cmmed 'he durthise adseeasmantdf iy, covrier winders puhay akwe wilhdbe pynoture pin
Qﬁﬁbf}' El? 6¢ keeR 11{131@19, op! ¥napg a@s%rf)r@)@deﬁ‘a%h&érgfﬁ o€ Nposition marker

punct ur inis in a position é)
@0 mutum@rdeh &0 $hiff e ppam@ of thetracte pu feqm fig dkst ring pf the pYster pack to

tl?e!’]g:corld%n%r Thfg?lﬂelp&ﬁ ipk 'n‘:m'e(( 11'19()[16 W@edtien QI’H foRlyt dﬁﬁ @€ 6O Pskitioned such

ster here is a slot (20).in the
ﬂua@ ﬁaem@mre igris !Th%P%ﬁl@é .ﬁrb?ato mmcwh%ﬁﬁswé?g of it ister park nitially and

lgtFﬁg IEHA%HJ §9P{or]pun€t§re(%ﬁ@se@§nd§%%rbf fiKeOTset Eébkel‘hegebss alsli (20) in the
contains a slider |ock éi a ratchet

toresaarer forby mogemans af the elisenelena Wl%’ﬁh? PUIFEIr RIS AS Gffthe fegn from figure

8& @he(s%glgr kiRt s"ﬁﬁer"’m&ﬂ fin %@3 aasrah‘,@leﬂwh@ {40 Gort K- r@ﬂuhﬁ&e@lﬁzery and a

he center and a cover for the slot.
nuhctturs pina(® bcet fﬁ aFRRale &0 A0 plmq@resﬁlv Blister jetsthersipdsd amha cover (41) for the
gq@ i gl ﬁﬁl%dt%{l néﬁx A3 aabeis n;lovte@ i3 BnidpebEbe %ﬁ (30) after 1 to 30
ister me t units inthe first rin
rivbered blisea aedivamvent beisrin it weg of the blise pa %(tham‘?f‘@n gonsumed to take
i} 9%)' E:ﬂogl@iottl L}Rﬁ{&ﬁfelérl Qo 80mintheR LRMBNEEBAnRht Bi€n the second ring of the
anent ts in the second ring of the blister
hiislekpacBO Fi gures 6A and 6B illustrate the puncture pin
slider assenbly position (33) ready to puncture 1 to
30 nunbered blister nedicament units in the first ring

Tygurestfeh 4idi Y illpstyatecthe Puchre im gfidar aseerply Besition (Fddeady igegicture 1 to
§6nﬂ bllzred%fhgt%;ﬁg&iweﬂf 0iRfin tiReridd 4t 6 the'Blibter fabR startmg with blister

I cament Into the passageway fromth
mepdl@menu Wit of Aftee pbnqngwf they Okttt r B8 @éw&wanta%ﬂs (36) into the

% HeBBillustrate the puncture pin
%%H#%%ég%§7%%8%%%B§B?ggkﬂgggéﬁ% pog#{lon (34) readg P
to puncture 31 to 60 nunbered bllster medi canent units

in the second ring of the blister pack, starting with
blister nedi canent unit 31. Ohte the novabl e slider
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pin assenbly is noved to the second ring position, it
is in anon-return position (34) due to the | ocking

w@bootles48at chet | ever (40) provided on the nmovedi/EN2003/000362

slider puncture pin assembly with a 5 ratchet Iock

(42) provided in the top cover of the dry
shiden agserbla goition (B reasd¥ o Pyoeier e 6%nu@f3redlﬂhtsfé’f mﬁ%??@tem gits in the

s&:ﬁm& 06 HihStifter Pwkt staﬁlﬁwffﬁghs@é“ﬁ%ﬁ Icaﬁqéﬂt higiit 6 8 Onck Ble@novable slider
the paSsagewa romth second ring of the blister

piperskemblnisapeatd Ba secpﬁ‘é%msém 1t éifl g oRgetyIm Rasitien 3 idue to the
ldcﬁl gl?)? t}g:rﬂétcﬁé%\’l@x%? @0y Iﬂ)?dvﬁfed oh e RbiABRS slﬁbﬂ"pLﬁl@bet }ﬁﬁ assbibly with a

E show t bl i ster nunmber 1 of

rgtiheslock 42 Pltoéld% inj the m§qur ShihgIdEhPaer ishplet afcan e ppen from Figure

9Bl lAH§It %ﬁ%ﬁfg St bEME ST the RSB ERl1st BP) ARMHNB peRfeway from the
he nout hpi ece in his nouth, presses the cut in

W%mﬂ@@&@mhiﬂﬁ$fﬁwkorder to depress the puncture pi n

-and puncture the blister and inhales. The preSS|ng of

the top cover depresses the angled puncture pin in
% P

Iy ppesation, e pafient loadsghn blisier @aginia thesdry @PH@@dﬂl&#qrs¥*§=rsllﬁﬁ pin counter
w{;ul&ﬁwwc(q@)t Wil &t)wttﬁ\ﬁ?blg%tr t0ber TN fShd Tk E€Sn P de 1ﬁlpbs@tldnh@1th the puncture
ull dose of medi cament in a reproducibl e
piredsriBystizied fith Elgp@s@a Jiaisyrows dbepmew san. helgs thigemouthpiece in his mouth,
PR AR BER tQE covtmhﬁ 45 YordP ‘!Wd’ef)re‘ssm{@bﬁfcmré/?ﬁ Rnd Phcture the blister and
pat1 ent 1 nhales he air enters through the air inlet
ifheles. Trpyessing of fresier §0%H tienrwm&b%artalfé DYBeit ¥R &k the blister so as to
plRrD theSREJ: Aitd B sBBRI (FACERRE of EHEIM. Tl BAIEE ﬁva‘il@bl& |Eliefﬁlll dose of
to the next blister, he noves the rotatable sup
thelmydigamenininarreprogcly mapnce irihe Patsrasiay prd bagses e e mouthpicce of
tl"r:eodfg godv&r MRS, d"/’he;qtﬂ'le%)aﬁaﬁ hihie®Rhd a3 R t'thﬁgﬁthe'a rlinibiiBle (13) and

l[ister is reached and unctured In this

ppeey Ut @ﬁoughéhmogthple@rhama l@ntpqlwd(r@ezl)cawevé%er?lﬁvéaroa@r hepift to the

nRWRLES h@!nQ% t@r}oﬂaﬁﬁie sB5ErtRl B E}?ar%tltcfb%k R dedRh tifiRAdlick sound is
gets éngaged with the notch (5) | he blister

ack.
hegrd gFhdegperagoyy s cplglmﬁ@tﬂ%@é 3P ublster i @ r@ﬁchqﬂ gnd ppapetured. In thls position the
STBRA N GRIFRING 2 UBbVes inwallR aRAiHvERIs RS ah &cﬁﬁédqﬁan% e 1l tb@&fver and gets

In the'direction (30) permtted so that the slide

engagrd piith thewetshi(ney the blister e@f%airugrdsw%gp fh e Sﬁ@ald ring of blister

iRBReRARY thdFatiRRL 168 to Wﬂ@&h& Elicﬁr insthe ARBRion (B perrmtted so that the
uncture pin is registered w the first medi cane

shildr deckrpim piovesnvens a@dewadsmnr?@ igflingd plgpg alopg the notoh. When this s

dIRd It%%e%h 1isg‘re Gtetel %ﬁmﬂéj EAf mRhibsbeF bRAGKmAYE teRcond ring of

ratchet [ever (40) in the novable slider puncture pin
biistsiempdiganisat BRissoffthe mnylalr Slfecpasl anh e reteket dayer () in D the movable

Sll@& If)uﬁc%?r): pinrhsée%IJ %Qorﬁ&vtﬁfﬁlly lgéketi lagan'ls'ﬂ hRk&khet Rk (@‘] @fthe top cover
further noverent der is now n

OF dherinlalenliy Breinb amoRrhRs mqVél@Rr}tn@lSNhetShéer RN Figgsisble due to the

I@J%grcﬁttﬁg‘ﬁﬁchletol‘é{fer aﬁ@ reﬁ&ei R)C]P rs@ Vg id pRfcht BN n&ﬁfeﬁfn’ﬂ movement of the
novenent of slid back to the first ring

shﬂqréaaﬂmoéh@ﬁﬁ@apaem étenmeqn@%im@nt%wme fhetis ﬁ%tratﬂ@t/ keer, the slider

};LIH&LH% LiOREenddy &Hé@ﬁ&t%t@mﬁb ﬁle 355 SR hYe 10 @RIeR Hecdodt sRoveRent of the
first ring | ess freedom of novenent of

silﬁ@ as@mbb’elmlta?ééi\?ﬁti‘ls ylum tbe Fistigal forees. Higepungfugerin can now be moved
aﬁangqﬁel Q034 @ eSS ter Ha@mﬁﬂal%ms@mm e 8548s O ebe nMoved

al ong the second ring of blister nmedicanment units from
the doses 31 to 60. 12 WD 2004/ 045487

PCT/ 1 N2003/ 000362 Figures 11, 12 and 13 illustrate a
preferred enbodi nent of the dry powder inhaler of the
present invention. In the inhaler of this enbodi nent,
there is additionally present a stopper ring (45) in
the rotatable support. This stbpper ring acts as a
means to prevent the slider puncture pin 5 assenbly
fromnmoving fromthe first ring of blister nedicanent
units to the second ring of the
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blister medi canent units on the blister pack till all
the blister nedicanent units on the first ring of the

whbigheuspack are consuned. In addition to thePGL/DEPE000362

ring (45) present on the rotatable support as shown

in figure 12A, there is also a provided a projection

on the slider puncture pin assenbly which projects on

i .
F%erets H?V%Zogn@ lﬁk?llll,%frgtg B&?#%Teﬁ%ﬂ%b?%ﬁ?%né (? & egg’g 8%?& %lﬁﬁp gf the present
1rchnt10fm Insthe mhplgr off thisreebadimghtathets! i gdditiongly Rreéfmb@ Stopper ring (45) in
h I I
tl?e 1% f:i I!%gort'?f h’!lé“lqg stog?éll nﬁ{#}gc?so Q.J,C g nlf’si]eadfié B hyev r}hé) @ 1d/er tf)‘?mcture pin
assemblc'efmntnowugl ifiom th¢ breg rma ef blistes andlcﬂlgelﬁﬁmtth@ tb¢ s@p@dr ring of the
bﬁ&grlﬁhe ?H&e&%ﬂﬁ@&n 1.189 bt gckttﬁ Jllgtﬁe AR H‘le@érﬁ]&xt BSitslol Bhe first ring of
I'on provided on er puncture pin
ﬂaaééleﬂabwayk p1s colpwmedidi edﬂﬂbyl to te stoppppiag (45) prgsentprothe rotatable support
l.

RIS 1 125 QU0 LRI T BT

whérht Iirel egeorid the ratptable supporb laind just towelts dhmetenpey ning.syhen the slider
l.i st C [
p¥1‘$‘cﬁt§e iﬁrleastéaﬁ%l 1§ % fik 5 é&qﬂ% @?E«J{%%ntldl[ﬁgzoﬁstépv{cg %aét s’h The slider
pehdtute pin qsu:mbima oplyr’oe asyedripye ba fiot) ntl@toswasmeéh«bhster medlcament
oyided i [ o
qurt XI glgvﬁl} { %1?% ?1%93%6 ef E{@? K\(ﬁ c% dt gg rhgdsvg? 20 \g} J%c&daermg as the
pp]J @:jtlexz provied po\thedéxdelopunpha mw@smblys'ﬁ pbiguctedh by the StOPPer ring. The
n?%gb%ﬂg 1$I'er q%na:?r\égpulé %%{ngﬁr 9&% g;p‘ﬁ% n%% @grtogggfgpﬁjrsl i of the blister
nvddwhmersl umith tta ko soyd tring @ I Uh@l dlisteroukdipdnpend funith evheh dle the blister
n.Pedﬁ Ao %Xn s ﬁrspgﬁégsare E&‘é@tﬁgﬁ a3 %@g?@cg& ﬁfbv&i@@ on the slider
el ne ane on top cover to engage W
poodtah ;plrmsem‘rb@t erchinterp @ ekl peovidedin the ptopper dog whishegincides with the
t r
n\Mcfu grot\{h%%l 1111 e {;tl)rl%%h tcﬁ ﬁolrgg?de?lﬁme Epi'bﬂ%@loﬁ Pﬁ%ﬁc} gﬁ g%??oov%ble slider
puf assénably g nileve pwmsis @mé upwarda@s ernimlclynedh%ﬂ@a@gé @fopjcp¥er, beyond the
s{%gééiu Ijm%r WﬁlF a£1h1ﬂﬂan%éﬁ)s@g thterkﬁdérnl%!:ﬁ ﬁdofpéhé“gﬁdegfpﬂ Egert{lﬂ? also moves
onger o ructs the stopper ring-an
1m¢®nﬁ ipwerds et thislicligedbplaret onghmtop eover toedngagepwidhuthe hefgly so that the
r
Py ctﬁg %?%fé n?g%g 1&%}%?3}%?&}1% sé %gﬁ%t ﬁédlcagr—%ﬁfst&gt:@gge E&bﬁérmg of the
aﬁhéarrebhs@r ahcko Nawy drmprabbtam ddbe slides @yn@ve ipirt pgsembly, because of its
e
pﬁ%%%rasggt\ﬁfgﬁalcﬁl%o% ﬁéﬂn@@ gltaﬁeg%quécgtﬁb E&ev%é élg 2(1 erld thll,?Fs éﬂé"ﬁ%%ﬁgr ring and
li¢tdesthe getetable anphvet ¢wnhw@d:13f oovel dwed ﬁgpmfctqrh @nd consume the blister
npe%%?%gﬁ %4[% Ql%g% ﬂ'{gosg§(!ﬁﬁlrﬁlg%'f tlé z{ﬁ'ﬁﬁ'lgisbﬁs%er g)%xéko Tﬂgrg\{é gl%ja removable
nit vent novene
cpmr d@biver (BOpseAzpONt cwm@nng the abllmlstﬂ@ie tn@dw@ldﬁéﬂnte ip thetmouthpiece
c%ée &h IHE%%I ulgzlbg%hllsﬁ EQ?ZI%VQ(?AEJCN aﬁq gl}—i}% passfageway and

mcmt}emecpl An senrs ipplby prwiled nn lthv«éaotiomtua}mt@ metvené @nghmf the rotatable
SP?p%&Jtr %ﬁefltﬁ@b%%gr &1@(@% I\gf u1§ retaﬁf f(R g%talrélgg $ee P]otI ‘tﬁ:en punctured. The
rhﬂahieprowded hen nmrbtlaﬁlﬁ ewBigh pansistsfof meb@me%mﬂqvld%@t thepottom unit as

S 55 FEL AL 2,585 8 1508, 5 B OB o s

dhgagehwith ol halesein tha rmm@mgmfmsvb@eﬂth | ARG /PO BFGHvated by the
h S

DL BF RRRbEE PR (ARROT Mol TR €53 B S AERRST AN op cover

punctured, a pin of the interlock engages with the

rot at abl e support from beneath and prevents it from

nmovi ng ahead. When_the blistet3 nedicanent unit is

punctured, and the puncture pin assenbly is pressed

along with the top cover, the interlock is activated,

by which the |ower pin
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5 releases itself fromthe rotatabl e support and now
it can be noved ahead. While the rotatable support is
wheing4a8ved, the serration on the outer peri pP€r/IN20603/000362

the rotatable support activates the | ower pin on

account of which the rotatable support is ain_| ocked

valiea thegpuppiis| PN 456eTPRIY 8 Patfessldo comppige p hh%wréwﬂo f™hthe blister unit is not
YRIRRAGARM nil8Btht H&rmeﬁﬁga%e%qvmmerl@{ata@mﬁﬁwwmﬁﬂ %ez(tﬂf&)d prevents
of scor ed ?ornatlon of e turbul ence el enents on the

ih femamevies akcahn¥hen g tlisier gedicppmbunydy aurcgired. and the pocture pin

a@&hﬁl}’ i3 p%@&d%%nﬁ%ﬂﬂﬁé %%o@é 86 Gflerl otk fd LHVAS, %ﬁ'ﬁfhﬁiﬁqm lower pin
B. In an alternate e Oll’rent asrln asse

ra@@ss ityelicherm thrarofaiblaqupport s RV fisar bF mwgeda#&a@ h\éﬁ{ﬂe the rotatable

BhRIES Eé1ﬁ’§‘m9\rre‘avﬂhg €3r286n b e %{lﬂefiﬁénpﬁéi'? of #hE otihble support activates the
assenbly progects on to the rotatable sup

lpyiergit p@ﬁ@@\a@@f Fhise dierfetateble syRpOBIiS agpigrloghat k8 §HRBls to move ahead.

eliSHafF oMBfiHBOBMent Al 118 ptdlerted @pitdl bifightalén @8Fof sbéred Gormation of
blister medi canent units in the secon rlng of the

thin Wehudanon plpmenss ohiie passpgsvRY REMGTHNE thearininst Rele tq 85 Rufiss fole in the

rﬁ'&ﬁlﬁr@e‘l‘:g @s 's&h' if %LII@B d3A B8 938 Gh o I.86M4E emBbdifnBR, HkprileBissembly is
67 fferent configurations of

pack is .

wseaqq@scombmw Wi %1? glorpsaEiRe apth S N A @}thﬁﬁllcieﬁ guncture pin
a@&a&iﬁ&hm&g&agemo th&RdisblORppdie bl i ster pack are al so
possi’bl e and nay be enconpassed in the scope of the
invention. The thirty blister medi canent units in the

td arﬁiefefrwan@daqnénh ithd Miskk bsdketas BBl iRAicamt hﬁnd i tﬁé"ﬁ’rst ring and
20 second rin be sta gered or out_ of Ii

Vddintenrpdsancy e anihg secop GeE %tﬂé"g@@l’l]éﬂlihste%?‘% mdtnﬁé‘flth each other

QORI REBONSIHRS abd hebbutet cﬁiméi’éifc&' b 'bﬁb‘ceﬂ%&k be 69Sefm. Different
in the present invention include 16 bl

qepbguEaioane! thaivosings obtke hliser PP‘H@nfi |drf£°(enaﬁlan‘§é ebihg blister medicament

n#d Gﬁﬂfé ﬁbhﬁ?celr HaBsre Also b&%lbté dnﬁtn?agf b &dempsEdin tRY Rope of the invention.
either- in l'ine with each other (denoted as 16+16

Thel thﬁ‘éf)bhé'ier wistliesmeF anisy Bdhe fisd rlag apb izt b ameciapnt unis in the
s%@d;la rfib A& ?b ?g&e%d)r 3t &ﬁm& ith AR enoted 25330480 lsﬁgg%fed) Some
uni

nedi canen in each of the first 25 and second
s cenfiguragions ofghe Biistermaciphish gy &a&ﬁe%\;ﬁ.ﬂa%ms?eét Biventiep include 16

t1#dtet BB cahdhhurB@ea@h Bethe € %@Ms@@hnd %§nc312ti‘“13 2ngdUritIENlisRF pack which
whi ch are staggered or not in |lin th each ot her

Yegiist Bdingsvitiergpothy (eoiadeg ) 011 lglmeé ormhlplp P StegaTessor not n line

With &P 8gn@Blotf asa 6Pl 6 ﬁ&g%ére@aﬁﬂ(’a‘iﬁiéteﬂ ghediBaridnk ﬁﬂilférm each of the first
medi canent  units in eac the first and secon

wd reednd p(px@errqlﬁgggsdff therlistsr p%cg{ézyhlcglaaéckeﬁhﬁmnclﬁle Ay elapp other (denoted

dsi a3 WMifithe) SAGMIAL RO stagddE Ulaflbtoiﬂshrﬁapﬁﬁlh fehdha&th&n@leﬁlfted as 32+32
t he di mensions are given_ in the Eure The 0 s
1

swg?rﬁ@r EW@SI%IH@H&%%P@POCPW%# Fler pack hrviag 1%P115tt?ﬁénedlcament
Wéa%h ?f %etﬂ?ﬁ a8 REhS cérﬂeﬁfm rlﬁ%l«b‘f thdlis@ pEdk, which are in line with
di aneter of the blister pack 0 mm and the inner
A In BT ThF E2rIRS ARpFLITPHiOng P e CERengIonS 8 BIGP e fguien The B symbol
mgatég the liakabiBOinHH whASE HRGesk bitfle Alrfbers TS GBths il MY Thus the outer
| ustrates anot her enbodi nent of a 'blister pack
@athgofltbe blistertrapk ife@f) B the ifoes diapieteh s Tomy (e diameter of the

Biisfeid in AAFir S8 mQ AR SOMIGMHelabLs mbnl AGS Fofurd bﬁlllﬂé&a%s @hother embodiment
pack, which are staggered or out of Tine with each

thqq@rster PRYkUeEIng ¢ 6] LSS redipamaent uitadn serbayf dasligtyand second concentric
wfetlot DR %Qg’cé%glg’ GidNRd BefeeRARO IR Mhe Rfth 8adnl dﬂﬁi qfiglﬁ@ ¢ illustrates
havi ng 32 blister nedicament units in each of the

first and second concentric rings of the blister

pack, which are in line with each other. Figure 17
illustrates yet another enbodfnment of a blister pack

havi ng 32 blister nedicament units in each of the

first and second concentric rings of the blister

pack, which are staggered or out of |line with each

ot her.
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51n all the figures 14 to 17, the 0 synbol indicates
the dianmeter in mMmwhile the rest of the nunbers are

W0 b@4loexagt hs in nm | n one enbodi ment, the dryP@DWDROs3/000362
i nhal er of the invention is disposable and has to be

replaced w th a new device when all the bliste
anqesy iemhediment of p by sterfpagih bavingridi thistehmpd easpenyite Ha?aéh of the first and

sec) ?&E 5&% rnilgg of fhe BRQLEEL GARAGITE Hﬁe with&acH bihe OWHRY 17 illustrates
in e Invention is reusable and the exhausted
yetmnthpraﬁmb@m@me?f atdister wpokthayipg 31 Pisterimppgicament pnjtsinggach of the first

and g&rﬁ%ﬁﬁ&hﬁfé @fn%sc'of(iﬁé'blﬂl%r b&RR! V@lﬁ&garg\’stﬁégeﬁdfof SR B1 11 Wk &h other.
I ster th two rings of blister nedi canent

In allh hes st HntoSUe riasodi srmhel, indinpethp Sliagpter in o ghilp dhgetest of the

nmhﬂﬂgg@ﬂ§h&%ﬁﬁnp&qpture pin assenbly for the
non-retractable | ocking of the slider puncture pin
assenbly when it enters the second ring of the annul ar

Tn Bl liRbinRAE khe MBSV RE ﬁnhBl@?of]tﬁe BlisibR s dRELHRERA 1hale'dEB'bTe~°1rep1ac;ed

In the second ring of the blister Eack are_consune
withagew|dedes Wparidlitg ldistep rrﬁdlaag%eélﬁwv e grpulag fligerdrcl %e exhausted.

In Eﬂlﬁhe? lélzn@!')dlfn%ﬁts Ehe rdhn ?o@cﬁ:? idtaRP of the GhiBfion @ rERBIS Eﬁf the exhausted
first medi cament unit of the

anmqlqﬁgvh@iﬁr meﬁlé Mthéhqu@rrmgﬁ &F blister gredicapent Knity §in 4 Foplaced wih a fresh

anﬁjﬁ?%‘ﬂh k Q&flthttli‘lg r Fé/ @Fﬂlisfé[" meliib8h&t LiSitsPMmeER réhlbadﬁment there is no
additional air inle | ocated on the 20 sli

- ratphehdaver @ P wlides SuRBWY, plrr é%fam% fpinthe nopEet3ERRIE d?%lg of the slider

putitd:S HE 2s0BHLF FHENL th@fstthe Jbi £ 6 ths atRGAbBHerda6K NEihen all the

the puncture pin and |eads into the punctured bllster
blipterthedigement uniff in thp gecord Bng ofethe ‘Pﬂiﬁéﬁf ekt cogmaed, b shider puncture

pllfisgé:ﬁ{ﬂ% ﬁ&ibd%gk R outdr8stPRE BosHidn ih BIdet tohedifer(whidh) the first blister

ocated on the top cover is absent and only the air :

medispiaent ypit ef ‘@ﬁ figsheng:ef] throtresp apray Plistingclassenbl y i s
present. The air inlet hole on the slider puncture
pin assenbly serves to directly entrain the nedi canent

In gn jepbodimenteiighainpention, here 1%391‘:?&% Ao gddstiqnat g gt d‘P%?alﬁ‘éamd on the

sh&@?'ﬁn&!ﬂg ;ﬁ@gés&gbﬁvl@édn?gb nfo ﬁﬁ@rpﬁn&&red BEster Rl G ARRNnit (Ihls hole is
pat ient. In he above enbodi nments, any one

1ocme|d agcyed B mpeHER Pgl aaﬁ lepiemigrthe RRREH biFFAeicamsn 1wl ‘d into the

méa!?cql%elﬂ%ieo I WTLASSEE Blibd BmaR ARk endith &ir E}ﬁétlh%[bt (113))10@5@@5& the top
the inhal er even in darkness. The various

CO¥SH nsmhq@ﬁ end eyfly f}]qéurd}alyt Wﬂw slifes pectuegpin Bgewg]érés present. The air
inlk{ RAS Bﬁl RN deF pﬁrfcﬁfi‘es bhﬁcﬁ_@m}il}n s@vddap dtlr@ctliaé?ﬁametﬁ§ Yneﬂf&@ment still
vi sual i zat i on l'ister nedicament units ?
rempibisBan. RSO PSS B CHRRE H Snd, FGE avallsble more of the
nﬁ&&m%ﬁqggk%gkhp any of the conmponents of the dry
powder inhaler preferably the sides of the device
where the patient grips the dry powder inhaler in
In %ﬁqﬁg atofe égmdi}héﬁse o058l tHE @omp%ﬁ&{ts of 18€ Hry ;ﬂﬁfd&r inBAler can be
be a

used may her mopl astic el astonmer) w
magly pheto haniaeseds tcbqna]%ib Sgtranant fopcqass theisalsn# e ;‘M‘éﬁ?h‘ess The various

co%ﬁr{elnw QR 89036 4-rabRid: caPve ﬁla&otreﬁ‘ﬁﬁ)a?&m)f Qﬁﬁﬂwaﬁﬁ@ bider to make
nmedi canent dose nunber on th i ster pac ” .

eaghothe yiserdizatiog of s listsomadicamsat wits uged & ggspd t%sq% ﬁéeel material
caﬁ I%@ 1&%’01%% if? fa%}‘ beme @@ﬁpcﬁ&t&@ BB thi QR ﬂfwd%hﬁhﬂ@r%ﬁ*&fefa&yt th€sides of

i ster he annul ar bljister pack used in the d

th@éw@rwhewﬁbq ReticRiferiph @eudﬁw@wdiebﬁh%%mn prlerig@dmungster g lpse. - fhe “sof
fe@lu h;aéggl%sgﬁaﬁn%f Bead THD \oplabtiteel@fdmer) Wil £hbleVhatdness of about 30 to
formng filmof the blister nmay be nade 5 from
pol yvi nyl chloride (PVC), polyvinylidene chloride
(PVDC) coated PVC, PVC chlorotrifluoroethylene (CTFE)
films, polypropylene (PP), pdtystyrene (PS), oriented
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pol yam de (OPA)/al um num PVC | am nates and the |ike.
Typically the lidding material used in the blister
worego4loes481 um num foil or its conbinati on w th PEpPE¥2003/000362
and/ or polyester (PET) and the 1like. 10 Severa
nodi fi cations of the invention can be enV|sa ed

abyjt fholso eapentionadpefore therpreicamentrdeseaignber ¢rghe paytk of doses 50
to L&%t bOMEPHE BNre@SolERGEMRA %é Phtibhtef 4RSfh khinRBot6f B Boses in the
above. For instance the dr owder inhal er can be

bligierdraclp Thp prgpudar hb&t%ﬂpa@?u%mﬁh st ipbelepef t%wavenﬁon can be made

of §1¥}n§u|ﬂ§$1é &af%ﬁh])ﬁ%% Gn fﬁ@taﬁr TﬁJwally ﬁ{éQOﬁﬁlhlé A @pcﬁe Bﬁstér By be made
owder i nhal er nmol dabl

ry po
frorrbr pRlvigYlas Phleﬂckndﬂ’l\ﬁy)na)?ow deae S GMoRs e BYDE) arfgeted  BVC,
PVED@ RS otrifll6roEthYleROVEENE) HhRI Sl iRyReR |(PP)a|prIstl9ﬁ¥i€ (PS), oriented

secondarxyalr inlet holes located on the top. or

polyamids kPBA) pimingmdOeC bmings e dhenfice tisally Shecldmggmaterial used in

thealgme?‘ﬁﬁy%@ Al RRbAEN Hatsdde®ifiod Wie pRARF khddreo J‘é@l@ﬁ (PEIT) and the
he medi canent available to the patient an

hkPeS|stance of the device, in order to be
therapeutically effective as well as convenient for
use to the patient. 20 Al though the invention _has

SeppermeBEEHPISGR (% n E1R o1 bpEMPE EHOB IR RE fE8 R getre and

theaRBhé G@Eﬁeoﬁ Sontio? BE QLI Gh NRY YesSitloh HeRtid M@vartor ihdlance the dry
hi s teachi ng, can generate additiona

Poéfﬁﬁd%haﬁﬂé ﬁ%nsbeé’f‘ﬁﬂle oRiBeR Piciehen TR OTGEH Plgise L RIE TGRSy material
Thi Bou ﬁ?ieﬁzé br @f d%r pd%eﬂeleﬁﬁm&gmw& DERT 28Y ndof#abie loRkd¥REd plastic and
invention. It should be enphasized that the
maxths\as 2cesag Heendthangi Fesndry peYder iehalsy g qptiopglly have secondary air
ml%W(ﬁ&ﬁb@d@@d RPFk kG ¥ mOG he ﬂﬂ&fcﬁ rtﬁeeﬁlloutﬁﬂ@&(ih%% achieve an
are nmerely possible exanples of the inventij of
optimpichrianesel HA pariele diagtioneet the mqeiwﬁla?nt vlabler o the patient and the
reiRARE 5 ABALNEL, @f orifiao BE REdpRhtRBIIPEFdRE: asl WIBAtdoRNEnient for use to
Accordingly, it is to be understood that the draw ngs
thepediedfescri pti ons herein are proffered by way of
exanple to facilitate conprehension of the |nvention
and should not be construed to |imt the scop

AliResBe mvawionganbsendosF At CE PN BH S IBU gt and applications

ongoi%rM%ary skill i g a¥t, ﬁﬂi’gﬂﬁéf thid Rakihg, bal %eﬁéirme Rb&tieal &gbodiments and
medi caments in solid finely divided formto patien

megifeqadons WHeoudgpatRe&Pmi RRAIPER 9fson Foping Bienicare gt Te claimed

invHnBéhalk Sho @B LishiaGizA o hes RFRRUedctibet 3RbelimSMPRBIthe present
and an annul ar blister pack containing a Ieast 30

imespfier, GrarGRBHTE RN TR IFTAE . pogimenisg PIF P6Tle POSSIRIfa Peamples of the

1n‘§eﬁf10@gﬂ%le%{eﬁfah&9 AediycRBRh &”or' anc1§a@ H&l&rd‘tétﬂﬁig}bf @ie\/ﬁrﬂleﬁles of the

fonmto patients, ottomunit,

inyegtieit AHCEREbpG 15 191 BVITIEEOEH Ok b b ot i csegyogn herein are

oo 8 wal i oF le@EmPAaeK rAmuAd @Qnﬁ@heﬁﬁ@n Lo iRt iandos URP Siduld not be
wherei'n the annul ar blister pack
construed to limit the scope thereof.
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10 conprises a plurality of blister nmedicanent units
arranged in two concentric rings of blister
wore@iosIent units, d) a top cover conprising aPODINA03000362
slider puncture pin assenbly, said novable slider
puncture pin assenbly conprising a puncture pin and
CLﬁﬂﬁﬁs for, (i) positioning the assenbly in,a first
Q& bbwdkr tnﬂlafeﬁ Gr iinistdhifg plMicdnbhe 1ﬁlsﬂhdl\/ﬁﬁdly dﬁzﬁed) Fdrtat t€ rpatients,

NG AN S T e —
support Jndfan enmblt blisgr paek cm_emgﬂﬂyasf thdn:gmém owist he
7 S it Rled o

2. 31 poRER bR A s Bl AGR il o patens
comreising i oni ng the assenbly in a second position to

r89L b dde 20 puncture pin with blister nedicament

units I n_ second concentrlc ring and rupturing

S c & edptjetuppartEovidled g% e boROR W ent units, e) air

id) et afYRRP Slididd rp@&]@hodﬂtw oh b Fot@tadle @ppet whddén dfe)anmdamdﬁster pack
i nhal er. and .air outl et ans . through whi.ch patien

can SOHSPSE PIRKY 8 lsieﬁlél etg uﬁgsn:irrag iy atwf)ﬁnnc‘:: P i ‘a“gs of Dlister
bl i sfedicamemedhitganent unit will be entrained in the air

f r QGUSS; Reflfry, SBAWBSIble stider punctur
Ar?haltoor‘:%gesr i Ips%g ahl%fgo% hﬂg}éplm rlf%téﬁéflg I's %rsow“g’ db G P
neammaﬁwmbbmmﬁmgﬁgm%mmkﬂm@ans fri der puncture pin
assenbly fro [ id th
D1 ot or mec CAPEHPLGr b &5 SREERMBAR L0 b pin v
are exhau st e Ylistet medicagpept ynisiidirst Fovpeuitrécrring Sorjrgptyring |51FPF§§SIV61Y the
wherein the pRaRshi@imdbfHYENtINng the assenbly from

moving fromthe second position until blister

medi cament u (l[)tpﬁevéﬂﬂul§ e anRemtdpiiae aibvihg freh thy figst position until blister
exhausted is_a ch | ever t he

medi camen{ Units 1n% t CONC tr1 )&fng a%e%%ga

slider puncture pin asse ry po ef i nhal er

as in claim g pheses, ﬁosttﬁﬁlﬁgthb §ss&ﬁ‘t§l‘y inGQ6koad pARAGS tof tdister the
uni di recti onal rmverrent of the rotatable su‘}é d
conpri si ng aProstEnRiR witkbiser ianh‘iaﬁ’@mr“B’ltsdf‘ s5pd B??B‘B‘F fing an

and rat chet iupudrig seadstiaig tidbiister mElicafestiuyitspowder
inhaler as in claim2 vvherelnthe rot at abl e s%ﬁ )
|9 B PR E 2 T PG 1o POeR ey Hgr oute means
al i giemnt whith et aﬁn fdhia1s azherai;c the Winédicatnag frérh ad @ldcared blister
suppo 4548 03/ 0 7. A dry
pom&éeéw?rﬂwgwﬁ%g SRR mﬁ%@éﬂf QRera P Bl
3. Bldsicerdeialedler ias inpiaiy 2 oeltbrai there frreddetl @ mealsssfomrateetmgn thermovable
shc&e g\d%lulregﬁﬂgﬁémtﬁﬂ/ Rem %Iow%g ?rlgnﬁigl?eas&ﬂgh goﬁﬂﬂ Qlﬁﬁltbhstgr mé%hcq}’né(nt units in

er as in c I'n the sald neans
seC@nd‘tdneenmmEhI@esﬂaM@r puncture pin assenbly are as

4. hady ?I n WiePinhAdr of & ARSI, WhQBh B AR RS HedRlidg th asBerftly §8m moving

posi n to register the puncture pin with blister
fropeige éeéﬂ@mosm%pqt% blistpr fr}e‘ilgacmegb%tém qcf:celd rcprﬁ:ﬁntp%]:mg are exhausted is a

ratEHéplte#Ui bﬁ%d@d&ﬁ@&ﬁlﬂé{'@hﬁbhﬁmn peshtanment units; and
?yvpeorv]vtdlarqgha‘ier as in claim 2, wherein there is provided a means for unidirectional movement

of the rotatable support comprising a ratchet lever in the rotatable support and ratchet in the bottom

unit.

6. A dry powder inhaler as in claim 2, wherein the rotatable support is provided with alignment pins,

to facilitate alignment of annular blister pack with the rotatable support.
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assenbly fromnoving fromthe first position until

blister nmedi canent units in first concentric ring are
wezivansued, there is provided a slider |ock piPCT/IN2003/000362

abutting the annul ar blister pack, (b) for positi oni ng

the assenbly in a second position to register th
7. Auincpawdsr pihalenyistin clafnt 81 wherein fhe epwiilas bligter Paghh iSt¥§°‘il4?d with holes to

asséc%@wﬂnﬁpm‘g%gﬂtb&s Bftﬁ‘egroﬁﬁgleﬁﬁb@&‘d” ng successively the
di canent units, there is rovj ded a notch

8. AdRUPaYOebih e el 2 e g meas gp FHRPIE ﬁ‘é‘r °f Bicture pin
ass&@alﬁgreassiauwgat the sI | der Iock pi n can rmve I nwar ds

(a) ?cﬁ ﬁ8§1€qn1n§ dhey o aﬁsrga&] glng 0 ﬁ'e%l ster %16 (%1{1 (éurx 1B V\ﬁjl%plster medicament
unif¥tin &ivdt @ orseitdle ring tfm aupjmtrmg pilggessisly eluﬂoﬂngdmamea Lfnnt$, send preventing the

assgngbg}/ %rlonq I’r]not\fl‘i?l Ker% tl?at fﬁgt Pgﬁ%n%@%hé{gr%emcﬂné% {uﬁts lﬂ{ fn§ttc%ﬁcentnc ring are

S in concentric rlngf
exlmuqmduﬂmrng? psm,d?és slidgelpgk mihabuttipg ihe arreler blistsr pask.

(b)pfofa\ﬁgﬂﬁdnﬂl% h %ss@ﬁﬁ?rﬂi’lay sebdn@posmyi Etgrécg[sﬁfntﬁeh?mf:ﬁufesﬁm with blister
posi tion Untl lister nmedi cament units_ i

megigpeahirits & s,epcwé C%ﬂrcénhés(lﬂglfgfl g{ﬂ)turlng pHspessiyely the mgsicamynt puits, there is
profided £88tH06h @R adnbigr BlsicORick ﬁxmtmmlﬁedgmm as gendy opverhiodthnt the slider

nmoves on an inclined Iane the top cover and a
lock PSALIOY lﬂ‘gl%ﬁmil H%Waf gﬁﬁflgle‘gﬂ%bmt 18 A dry

9. poiwl @bwﬂeﬁhﬂﬁa&lﬁ a@$n blamr:lz awlmreﬁ’n fostpesitening the nomitdd idei guncture pin
assQ1 @V nqedﬁys\% Bos1tf%>nr?63 %stér E}?’Cﬁﬂé glnzgltﬂ%ﬁ&&eﬁgdl&fneﬁthﬁuts in first

ort medi canent unit
com:@adty rrha ﬁorpumnmug iswRgeshialy rﬂ@t mprieamentpyiEt prewsating) the aasembly from

moq{ng RAVEE liirsngm oft! 11@5011%1& Sbddaek Qunit\VRet & Bndefific ﬁﬁ@ﬁlx’é exhausted
prevent venent of the rotatable sup Bort when .t h

thebq is @{@ﬁe%gﬁo&g@p@ﬁp t]y:rﬁhfierrpé%ye Pig PSSEH}HE ngHc H@Vﬁégl ag &clmed plane

alolﬁgﬁle tcﬁ%%ﬂ%tr bk cBfhtopB TR, bﬁﬁ&ro@i&blelsﬂﬁp@ftl ock provided on
e bott %nltof ne g\r%jnh alerddztl . ot
10y g BURAET atooh R b o ey e Rilhe e o prove
mdvElﬁe&ﬂ( btk PREHE stppoid vhati tﬂceldlsfaymahqamamment readyi foidlmmcturing has not been
cated on the top cover and nunerical on the annul ar
pu‘b‘i "Cter pack. 13. A dry powder inhaler as in claim 2,
1whelrepawdehhalerasiimFleim Hi afereinghemenne & prevenpmeyegicntj of the rotatable

supgaldmten i8S %ﬁ er nRMicARAD §n1ﬂfead§ f&%ﬁgﬁl‘@@xs not feen Pusti¥ed, comprises an

er as in claim 13, wheréin the passageway

intpripsk B@W@bpmtberh?&?m grigofdhe WWF%% 30 el enents on

121 A SrMRWS - inkhRr ashn dhih DXMEGH alndfiadidr md&mlg MneGhsdé prolided by a counter
wherein the scored formations, on th ﬁcof t he

VRS SRIEAA) T4 S R GUPAUP GRS A g

13PQ \d@q{owﬂﬁhr&iaféf asasclhifh 2C whdréth the aivindat sieans ishvenrectedtode adriontlet means
i nl et hol e | ocated on the slider puncture pin

by%e%‘ésr%'fl{}a *¥&8ing into the punctured blister
14 discmwdeatinhaker &s, in 8Bind B3, wherein the passageway has scored formations of turbulence

elements on its walls.

15. A dry powder inhaler as in claim 14, wherein the scored formations on the walls of the
passageway has a spiral configuration.

16. A dry powder inhaler as in claim 2, wherein there is an air inlet hole located on the slider puncture

pin assembly, leading into the punctured blister medicament unit.
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