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DESCRI PTI ON DRY POADER_| NHALER DEILVERY SYSTEM
BACKGROUND OF THE | NVENTI ON ~ Field of the Invention
The field of the invention is dry powder storage devices and systens for
powder ed dr UgSyq 633789 | PCT/US96103408
1
DESCRIPTION

DRY POWDER INHALER DELIVERY SYSTEM
BACKGROUND OF THE INVENTION
Field of the Invention

The field of the invention is dry powder storage
devices and systems for powdered drugs. _

Various drugs in a dry powder mixture form may be
inhaled directly into the lungs, tﬁrough the mouth or
nose. Inhalation allows the drug to bypass the digestive
system and may eliminate the need for other more interven-
tional drug application techniques, e.g., hypodermic
injections, etc. Direct inhalation, can in some cases,
allow smaller doses of a drug to be used to achieve the
same desired results as the same drug taken orally. 1In
other cases, inhalation can help to avoid undesirable side
effects.

To provide for direct inhalation of a powdered drug,
various dry powder inhalers have been used. These dry
powder inhalers typically deliver dry powder from a bulk
reservoir, capsule, or blister package, for inhalation by
the patient. For sealing the powdered drug from the
environment (to reduce caking, contamination, etc.),
individual discrete sealed dose containers, such as
blisters are preferred. However, while various blister
dry powder storage and delivery devices have been used,
various disadvantages remain. For example, the blister
must be strong enough to provide a good seal against the
environment, but also be able to reliably release the drug
powder when used by the patient. In addition, to better
provide accurate doses, virtually of the drug powder must
be released from the blister into the inhalation device,
without, of course, allowing any of the blister or con-
tainer material mix with or flow out with the drug powder.
As inhaled drugs, such as asthma drugs, may be used very



Various drugs in a dry powder m xture formmay be inhaled directly into the
| ungs, through the nouth or nose. Inhalation allows the drug to-bypass the
di gestive systemand may elimnate the need for other nore interven- tional
drrug application techni ques, e.g., hypodermc injections, etc. Direct

I nhal ation, can in sone cases, allow smaller doses of a drug t qﬁﬁﬂkt()
achi eve the salt@ a3 ed results as the same drug taken orally.

cases, inhalation can help to avoid undesirable side effects. To

provi de for direct inhalation of a powdered drug, various dry powder

I nhal ers have been used. These dry powde® inhalers typically deliver dry
powder froma bulk reservoir, capsule, or blister package, for inhalation
by the patient.fregeently) i bhe t d¥ugofEerage (ARG #thV?ﬁE Baterdakenand: o

reduce caking, §ewiddiduld) advhfitagebidiy ibldomBaet] eléow Btedndoessy
containers, such as b referred. However, while various blister

%%sters ar%h

dry powder st or 53 ANAEIHWRR APUYMPEces have been used, various
di sadvant ages r emai hccofdingdianpit, isheab| iobjectmef bhestimreptdmughot o
provide a good 5g34;89aId! sHBRORBYI G RoudRs! Bofadle WP 8119bEpO!Y

rel ease the drugygomder when used b%ntgghgigéent. In addition, to be

er
tem, for use with

preferably includes a disk having radially spaced apart
metal foil blisters containing a drug powder. The blis-
ters are advantageously sealed onto an underlying metal
foil shear layer. 1In the preferred embodiment,'the shear
layer is bonded onto a carrier disk. Shear tabs are
advantageously bonded onto to the shear layer, underneath
each blister, with a gap separating the tabs from the
disk. In the preferred use, an actuator pushes on the
tab, shearing or tearing out the shear layer from the
blister, and releasing the dry powder contents of the
blister.

The blister may also preferably be formed of a brittle
material with a generally centrally located score line, so
that the blister will burst open when engaged by an
actuator, to release the powder drug contents of the
blister.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and features of the present invention
will become apparent from the following detailed descrip-
tion taken together with the accompanying drawings. The
drawings, however, are provided for illustration putposes
only and are not intended as a limitation on the scope of
the invention.

.In the drawings, wherein similar reference characters
denote similar elements throughout the several views:

Fig. 1 is a perspective view of a dry powder inhaler;
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Fig. la is a perspective view of the advance knob of
the inhaler of Fig. 1;

Fig. 1b is a plan view of the inhaler of Fig. 1;

Fig. 1lc is a schematically illustrated partial section
view of the inhaler of Fig. 1;

Fig. 2 is a perspective view of a drug carrier disk,
having exterior tabs;

Fig. 3 is a perspective view of an alternative carrier
disk, having interior disk tabs;

Fig. 4 is another disk carrier embodiment having tabs
contained within the disk;

Fig. 5 is an enlarged partial section view taken along
line 5-5 of Fig. 2; .

Fig. 5A is a top view thereof;

Fig. 5B is an exploded section view taken along line
5B-5B of Fig. A; '

Fig. 5C is a bottom view thereof;

Fig. 6 is a side elevation view thereof, just prior to
opening the blister;

Fig. 7 is a side elevation view thereof, just after
the blister has been sheared open;

Fig. 8 is a section view of the carrier disk of Fig.
2 installed within a first embodiment of a dry powder
inhaler;

Fig. 9 is a section view of the disk carrier of Fig.
2 installed within a second embodiment dry powder inhaler;

Fig. 10 is a perspective view of an alternative disk
carrier having bursting circumferentially scored blisters
on angled plates;

Fig. 11 is an alternative disk carrier embodiment
having radially scored bursting blisters on flat plates;

Fig. lla a perspective view of the underside of the
disk carrier of Fig. 11;

Fig. 12 is yet another disk carrier embodiment having
circumferentially scored bursting blisters on flat plates;
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carrier disk. Shear tabs are advantageously bonded onto to the shear
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Fig. 15 is a side elevation view thereof, showing the
blister immediately after opening; and '

Fig. 16 is a perspective view of a straight strip
carrier.

DET. CRIPTION OF

Turning now in detail to the drawings, as shown in
Fig. 1, a dry powder inhaler 20 has a mouthpiece 22 which
is covered by a cap 24 when not in use. A knob 26 on top
of the inhaler 20 may be used to advance individual drug
doses for delivery through the mouthpiece 22. Referring
to Figs. 1, 1b, and 1lc, a blister opening mechanism 38
includes a center button 28 positioned over a spring 44 on
a rocker arm 40. The rocker arm 40 has a lever end 42 for
pushing up on an interior tab 32 on a carrier disk 34 to
shear or tear open a blister 36.

The carrier disk 34 and blister 36 are further illus-
trated in Figs. 2-5. Fig. 2 shows a carrier disk 46 have
exterior tabs 48 extending from radially spaced apart
blisters 36 supported on a carrier disk 60. Fig. 3 better
illustrates the carrier disk 34 shown in Fig. 1lc, which
has interior tabs 32. Fig. 4 shows another alternative
carrier disk embodiment having tabs contained within the
profile of the disk 50. Shear pin holes 52 extend through
the disk 50, and in use, pins in an inhaler device extend
through the holes 52 to push against a tab contained
within the disk'so, to shear open the blisters 36. The
carrier disks 34, 46 and 50 may include an indexing/drive
notch 72. |

Turning to Fig. 5 which illustrates an exterior tab
carrier disk design, a blister shell 54 is positioned over
a shear layer 56. The perimeter of the blister shell 54
is advantageously heat sealed to the shear layer 56 as
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shown at 58 in Figs. 5 and 5a. Drug powder 62 is con-
tained between the blister shell 54 and the shear layer
56. A tab 48 underlies the shear layer 56, below the
blister shell 54. The tab 48 is separated from the disk
carrier 60 by a gap 64 all around, except for at the hinge
line 68 (Fig. 7). The hinge line 68 may optionally be
provided as an indented area. A stress concentrator 70,
can similarly be included as an option by providing a
point or tooth on the disk carrier 60 at the innermost
location of the gap 64, just inside of where the blister
shell and shear layer join. The stress concentrator can
help start the shearing/tearing action of the shear layer.

The blister shell 54 and shear layer 56 are preferably
metal, e.g., aluminum, foils. The disk carrier 60 and tab
48 are preferably injection molded or die cut plastic.
The shear layer 56 is adhered to the disk carrier 60 and
tab 48 with an adhesive 49, and spans across the gap 64,
as shown in Figs. 5B and 5C.

Figs. 6 and 7 illustrate operation of the disk carrier
60 within an inhaler. as shown in Fig. 6, the disk 60
rests on a support 84 positioned just inside of the gap
64. The blister 36 is positioned over a guide wall 86.
As shown in Figs. 6 and 7, an actuator 80 pushes up on the
tab 48, which, acting as a lever, causes the shear layer
56 (which forms the bottom surface of the blister 36) to
shear and tear away from the blister shell 54, thereby
opening the blister. The pbwder 62 contained within the
blister 36 falls free of the blister 36 and disk 60, into
a chute in the inhaler. The tab 48 pivots about the hinge
point 68. As this occurs, the heat seal 58 remains
intact, with the cpening of the blister 36 provided by the
tearing of the shear layer 56.

Referring to Fig. 8, a dry powder inhaler 100 has a
housing 102, a mouthpiece 104 and an impeller 108 within
a mixing chamber 106. A motor 110 powered by batteries
112 spins the impeller 104. As the blister 36 is sheared



3 Fig. lais a perspective view of the advance knob of the inhaler of

Fig. 1; Fig. Ibis a plan view of. the inhaler of Fig. 1; .Fig. 1c is
a schematically illustrated partial section view of the inhaler of Fig. 1,

Firg. 2 is a perspective view of a drug carrier disk, having exterior tabs;

Fig. 3 is a perspective view of an alternative carrier disk, havin
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thereof, just pPPeR t8SoRhawRy ithe bﬂFstér Wnd 7, the powder from the
blister 36 falls into the mixing chamber 106, is mixed

with air, and can be drawn out and inhaled by the patient.
Fig. 2 shows an alternative inhaler embodiment having a
centrally located mouthpiece 104.

Figs. 10-16 illustrate blisters which are burst open,
rather than torn or sheared open. As shown in Fig. 10, a
bursting blister carrier disk 130 has a plurality of
bursting blisters 132 on angled plates 136. The plates
136 and blisters 132 have a circumferential score 134.

Fig. 12 shows a similar embodiment, but with the
plates flat in the plane of the disk rather than angled.

Fig. 11 shows an alternative embodiment having flat
plates 144, with a radial score 142 on the plates 140 and
blisters. Fig. 1lla better illustrates the radial scored
blisters 148 on the flat radially scored plates 144. The
score or weakened section of the plates 144 and the
blisters 142 are preferably centrally located on - each
blister 148.

As shown in Fig. 13, a bursting blister carrier disk
130 has a brittle blister shell 132 attached by a heat
seal 58, at the blister shell perimeter, to a 1lid stock
150. The 1lid stock 150 in turn is bonded onto a plate
136. The blister shell 132 has a score or weak point 134

~at its center. Correspondingly, the plate 136 has a score
aligned with the score 134 on the blister shell 132.

The blister shell 132 is advantageously made from a
brittle plastic or metal material. The lid stock 150 is
preferably a metal (e.g., aluminum foil), while the plate
136 is preferably a hard injection molded or die cut
plastic, as is the carrier disk center section.

In use, as shown in Figs. 14 and 15, a plunger or
actuator 160, having a broad flat blade shape with an
angled point 166 is driven down onto the score 134 on the
plate 136 which is supported at its sides by supports 164
(part of the inhaler). As the actuator is driven into the



Fig. 7 is a side elevation view thereof, just after the blister has been
sheared open; Fig—8 is a sectionviewafthe.carrier.disk of Fig. 2 .o
installed within a first enbodi nent of a dry powder inhaler; Fig. 9is
a‘section view of the disk carrier of Fig. 2 installed within a second

enbodi nent dry %%,i nhal er; Fig. 10 is a perspective Viﬁ&({@%
pog,

alternative disk carrier having bursting circunferentially scoré

on angl ed pl ates; Fig. 11 is an alternative disk carrier enbodi nent
‘having radially scored bursting blisters on flat plates; Fig. 1la a
perspective view of the underside of the dfsk carrier of Fig. 11; Fi g.
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Fig. 15, releasing the powder 62. '
The blisters shown in Figs. 5 and 13 may also be
provided in a strip form, rather than a disk form, as
shown in Fig. 16.
Thus, while several embodiments have been shown and
described, it should be appreciated that many more modifi-
cations may be made, without departing from the spirit and

scope of the present invention.
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be used to advance individual drug doses for delivery through the
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1. A powder storage and delivery system for a dry

powder inhaler, comprising:
- a carrier;
a blister shell on the carrier;
a shear layer attached around the perimeter of the
blister shell; and
a tab attached to the shear layer.

2. The system of claim 1 wherein the carrier is a
disk.

3. The system of claim 1 wherein the carrier is a
strip.

4. The system of claim 1 wherein the shear layer

comprises a metal foil.

5. The system of claim 1 wherein the blister shell
comprises a metal foil.

6. The system of claim 1 wherein the shear layer is
attached to the carrier and to the tab.

7. The system of claim 1 wherein the blister shell
extends over the carrier.

8. A powdered drug storage and delivery system
comprising:

a carrier disk;

a tab;

a shear layer attached to and connecting the carrier
disc to the tab;

a blister attached to the shear layer, on the tab.
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to. Figs. 1, 1b, and 1c, a blister opening nmechani sm 38 includes a center

buLLnn_ZS_pQSLLLoned 0MeL,a_spLLng_AA_Juh4a44uuamL_aLn140 —The rocker arm-40

has a |l ever end 42 for pushimg—upon—an—interior tab 32 on a carrier disk

34 to shear or tear open a blllmﬂmﬁﬂlm Hl I m carrier disk 34 and blister
36 are further trated 2 shows a carr 46
have exterior wdbky%g,extendl ng f¢eomra ”:' spaced apart bl |§‘?’§P§"‘§ 8
supported on a carrier disk 60. Fig. 3 better |IIustrates the carrier disk
34 shown in Fig. 1c, which has interior tabs 32. Fig. 4 shows another
alternative carrier disk enbodinent havi ng8t abs contai ned within the
profile of the disk in holes 52 extend through the disk 50, and
in use, pins in an ?nhal tem o3F eFl2iMr BUNREFEEN hoRe §aB? Sepazaties
against a tab cbheacaeﬂlertdisktdnﬂ(hh@ktﬁb, to shear open the blisters 36.
The-carrier disks 34, 46 and 50 may include an indexing/drive notch 72.
Turning to Fig. 5 which iltustrates an_exterior tab carrier disk design, a
blister shell 54 istPosidi G¥¥d RRMdexr; deliveryvyyeystem fior pani ivhadlewi t he
blister shell Sdomprﬂdeﬁiageously heat sealed to the shear |ayer 56 as

a carrier;
a plate on the carrier;

a blister shell attached to the plate around the
perimeter of the blister shell;

a score line centrally located on the blister shell;
and

a dose a powdered drug within the blister shell.

11. The system of claim 10 wherein the blister shell
comprises a brittle material.
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12. A powdered drug storage and delivery system
comprising:

a round carrier disk having a central opening;

a plurality of shear tabs radially projecting
from the central opening, each shear tab having a
circumferential edge spaced apart from the carrier
disk across a gap, and with each shear tab piwvota-
bly connected to the carrier disk at a hinge line
along one side of the tab; _

a shear layer overlying, attached to, and con-
necting the carrier disc and the shear tabs; and

a blister layer overlying and attached to the
shear layer, the blister layer including a plurality
of blister shells forming a powder containing space in
between the shear layer and the blister shells, and

with one blister shell formed on substantially each

tab.

13. The powder drug storage and delivery system of
claim 12 further comprising a stress concentrator at the
circumferential edge of the tab, opposite from the hinge
line.

14. The powder drug storage'and delivery system of
claim 12 further comprising a heat seal around a perimeter
of substantially each blister shell, attaching the blister
layer to the shear layer.

15. The dry powder delivery system of claim 10
wherein the carrier has a central opening and the score
line extends radially outwardly from the central opening.

16. The dry powder delivery system of claim 10
wherein the carrier comprises a disc and the score line
extends generally parallel to the perimeter of the disc.

This Sheet Has Been Reﬁlace

O

5 - shown at 58 in Figs. 5 and 5a. Drug powder_62 is con-_tained hetween the

| ayer

he



shell and shear |ayer join. Tmrrh*ﬁor can help start the
shearing/tearing action of fhe ' __'I:he_blls{-e#-she+—l-—54—-aﬁd——
shear layer 56 are preferably mm’”’mmm",”mu' nUm foils. The disk
carrier 60 and tab 48 are preferabfy & nj#ectsi On nol ded or die cut plastic.
The shear Iaygﬁl‘a%zﬁ adhered to the disk carrier 60 and tab g&rikdshzse

S

adhesi ve 49, across the gap 64, as shown in Figs. 5B and 5C
Figs. 6 and 7 illustrate operation of &he disk carrier 60 within an
inhal er. As shown ify Fi gpheS, d&i} ﬁlwd@fsocmab&ﬁn SysHEwoids 84189&i tigned

. just inside of the 'afP%fn ster |sp5|t|oned over a guide wall
86. As shown i i & (‘fafrlﬁﬁ' 581“35?‘8?58?) Pstes up on the tab 48,

whi ch, acting as a | ever, causes the shear |ayer 56 (which fornms the bottom

surface of the bl i r wdd y h I S
54, thereby openl nziéta'heslgﬁ stat? eﬁr,i O\Adtdgrq&va%%gnéiﬁgé% \%If? F%sﬁi{e %ﬁl ster

36 falls free Jfhe¥Rin the plage &ﬁdcﬁl‘gka’é@r Wik &-in the inhaler.
The tab 48 pivots about the hinge point 68. As this occurs, the heat

seal 58 remgins intpgt, pidl habhe QRGN 31 1bBeyb! dpdedm S@£Pr BYLERD fy the
further comprising a score line on the plate aligned with
the score line on the blister shell.

20. The dry powder delivery system of claim 10
further comprising a lidstock bonded on to the plate and
10 a heat seal joining the blister shell to the lidstock.
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tearing of the shear |ayer 56. Referring to Fig. 8 a dry powder
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chanber 106. A notor 110 powered by batteries 112 spins the inpeller
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centrally | ocated nouthpi ece 104. Figs. 10-16 illustrate blisters which
are burst open, rather than torn or sheared open...As shown in Fig.-10_2a

bursting blister carrier disk 130 has a plurality of bursting blisters 132
on angl ed plates 136. The plates 136 and blisters 132 have a

circunferenti ;&ﬁ% 134. Fig. 12 shows a simlar enbodigeﬂb W t h
the pl ates flg%) %@ pl ane of the disk rather than angl ed. 1'g.

shows an alternative enbodi nent having flat plates 144, with a radial score
142 on the plates 140 and blisters. FiZ/Tla better illustrates the radial

scored blisters 148 on the flat radially scored plates 144, The score or

weakened section of the plates 1 and the I sters 142 f ably
centrally | ocated on each bllste§$i48 j@i shown in F|g"§§? a bursting
; 132 attached by a heat
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132 i s advant ageously nmiade &1 o8 ' =
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brittle plastic or netal material. The lid stock 150 is preferably a netal
(eegalumnum foil), while the platedl3b.jsor . inj '
nmol ded or die cut plastic, as is the carrier disk center section. In
use, as shown in Figs. 14 and .15, a plunger or actuator 160, having a broad
flat bl ade sha ] an angled point 166 is driven down onto 134
on the plate 1%@’*%%?% IS supported at its sides by supports i%Qﬁ?%%@ of
the inhaler). As the actuator is driven into the WO 96/ 33759

PCT/ US96/.03408 3/7 7 blister, the blister cracks
or bursts open, as shown in
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Fig. 15, releasing the powder 62. - The blisters shown in Figs. 5 and 13

mey_also be provided in_a strip form rather Ahan a disk form as shown in

Fig. 16. Thus, while several enbodi nents have been shown and descri bed,
it should be appreciated that many nore nodifi- cations rmay be made,
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. A powder storage and delivery systemfor a dry powder i nhal er,

1

conpri sina: acarrier; o —a.hblister shell. .on the—ecarrer—>b——
a shear | ayer attached around the perineter of the blister shell; and

a‘tab pivotably attached to the carrier and attached to the shear

Llayer. wog%m‘l#:he system of claim1 wherein the carri erpdyfysdedddos

I sk. . e systemof claim1l further conprising a

plurality of blister shells and wherein the carrier is a strip.

4. The systemof claim1 wherein the shgAiflayer 15 conprises a single
| ayer netal foil. '
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5.. The systemof claim1l wherein the blister shell conprises a single

| ayer—pptal—foil 6——The system-ofaglaim 1l wherein-the blister
shel | extends over the carrier. 20 7. The systemof claiml
further conprising a gap separating the carrier disk fromthe tab on all
si des, exce@lo dilazfohi Nge line bridging the gap. 8. em
of claim?2 furﬂ?er conpri si ng: a central opening i%cﬁ%%;
25 a plurality of shear tabs radially projecting fromthe
central opening, each shear tab hasygfa . circunferential edge spaced
apart fromthe carrier di sk across aq,%, and with each shear tab

pi vot a- i 134 :
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hi_nge line al ong ane side of tho-tab WHh—the—shear—
| ayer overlying, attached to, and connecting the carrier disc and

t he shear tabs; and 5 a blister layer overlying and attached to

t he she@é Igﬁ%sg the blister layer including a plurali tpéerusesnssosf
blister shells"a orm ng a powder containing space in between the
shear layer and the blister Sh% and with one blister shell

formed on substan- 10 tially each % 9. The systemof claim
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10.: The pomder dr'ug storage_and_deLLMELy_sysLen1of 15 claim 8 further

“comprising a heat seal arou per

shel |, attaching the blist erlmulljwl’gﬁ m!u!m gLeerjbf;;lgE mn§§5?03%98

powder storage and delivery in a dry po ef,
a plura W 6N0V 1998

conprising: 20 a carrier

“individual plates on the carrier . disk radially spaced apart fronleach
ot her; a plurality of brittle .blister shells, w o reer
substantially one blister shell attached 8@ each plate; 25 mmdﬂ#\s BE’EN
blister shell having a centrally |ocated score line; and REPLACED

- dose of powdered drug within the blister shel | s.
powder delivery system af peldet &ioﬁ@g&hﬁﬁ&laelb@eﬁﬁ(ﬁ}%déwqaﬂaﬁm

general ly- paraHJger 1ﬂiaﬁer, gompgftg&gpf the carrier disc.
a carrier;
a blister shell on the carrier;
5 a shear layer attached around the perimeter of the
blister shell; and
a tab pivotably attached to the carrier and attached
to the shear layer.

’k.

2. The system of claim 1 wherein the carrier is a

10 disk.
3. The system of claim 1 further comprising a
plurality of blister shells and wherein the carrier is a

strip.
4. The system of claim 1 wherein the shear layer
15 comprises a single layer metal foil. '
gfi 5. The system of claim 1 wherein the blister shell

comprises a single layer metal foil.

6. The system of claim 1 wherein the blister shell
extends over the carrier.

20 7. The system of claim 1 further comprising a gap
separating the carrier disk from the tab on all sides,
except at a hinge line bridging the gap.

8. The system of claim 2 further comprising:
a central opening iﬁ'the disk;

25 a plurality of shear tabs radially projecting
from the central opening, each shear tab having a
circumferential edge spaced apart from the carrier
disk across a gap, and with each sheap
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PCT/ US%) 63408 ‘ ‘ 13. The dry powder deliver NSQ(g /cOa%r@_OB

11~ wher ei n t he plates are co-planer with the carrier d

- The dry po rof claim 11  further conp ENM&%BON@V ]995
l'ine on a pI 5 the score line on a blister shel
15. The dry M"@ ﬂ stem of claim 11 further conpri sing a
| i dst ock bon es and a qeat seal joining ‘hﬁlsb$HEETeHAS BEEN
shells to the |idstock. REPLACED

bly connected to the carrier disk at a hinge line
along one side of the tab;
~ with the shear layer overlying, attached to, and
connecting the carrier disc and the shear tabs; and
5 a blister layer overlying and attached to the
- shear layer, the blister layer including a plurality
of blister shells each forming a powder containing
space in between the shear layer and the blister
shells, and with one blister shell formed on substan-
10 tially each tab.

9. The system of claim 8 further comprising a stress
concentrator at the circumferential edge of the tab,
opposite from the hinge line.

10. The powder drug storage and delivery system of

15 claim 8 further comprising a heat seal around a perimeter

of substantially each blister shell, attaching the blister
layer to the shear layer. |

Sersn 11. A dry powder storage and delivery system for use
' in a dry powder inhaler, comprising:
20 " a carrier disk;
a plurality of individual plates on the carrier
disk radially spaced apart from each other;
a plurality of brittle blister shells, with
substantiélly one blister shell attached to each plate;
25 each blister shell having a centrally located
score line; and
a dose of powdered drug w1th1n the blister
shells.

12. The dry powder delivery system of claim 11
30 wherein the score line ‘extends generally parallel to the

perimeter of the carrier dlsc _ REPLACE&@Q&E ﬁﬁEEﬂ
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16." A nethod of delivering a drug dose conprising the 10
providing an i nhal er havi ng a housing and a carrier éf 408
an-act uat or -wthinthe—-hoeus~—— ing, said the carrier dISk 4996
incl'uding a cont ai ning a dose of drug; 15
advanci ng th mn@ ! mrt he housing to a position in alignoent
i s/ nmovi ng the ac qNS)ISHEETeHWN :
S

.with the act

and di spl ace a tab on the carrier pi votfi ng t HATEDVI a
t he actuator- and shearing 20 the shear I'@y@‘r seal i ng t he dose—ef gglg 2
wi thin the blister on the carrier oW n the

dose of drug to faBl- odReof Ifhe POWASH, séﬁ?’l‘ﬁ"n"ﬁyl SN Pﬁha‘f‘ 1Mo

wherein the plates are co-planer with the carrier disk.

14. The dry powder delivery system of claim 11
further comprising a score line on a plate aligned with
5 the score line on a blister shell.

15. The dry powder delivery system of claim 11
further comprising a lidstock bonded on to the plates and
a heat seal joining the blister shells to the lidstock.

16. A method of delivering a drug dose comprising the
10 steps of: i
providing an inhaler having a housing and a
carrier disk with a tab and an actuator within the hous-
ing, said the carrier disk having a blister including a
shear layer and containing a dose of drug;
is5 ' advancing the carrier disk on-the housing to a
position in alignment with the actuator in the housing;
- . moving the actuator to engage and displace a tab
.~ _ on the carrier disk;
pivoting the tab via the actuator and shearing
20 the shear layer sealing the dose of drug within the
blister on the carrier disk; and
allowing the dose of drug to fall out of the
blister and into the inhaler housing.
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V\D __96/ 33759 ) PCT/ US96/ 03408
Im"ﬂ"'ﬂ del ivery systemof claim 10 REPLADEMENTSHEET
carr|er co , ’m”l 18. The dry powder deljvery svstem(ﬁ
claim 10 ‘Whérefn " hes p*ate is co-planer with the disc. ‘
The dry powder delivery systemof claim 10 further co :
line on the plate aligned wwth =~ the score lLine on the b i>ter sheII
20. The dry powder delivery systemof claim 10 further | cpm# 4 SERY1997
| i dstock bonded on to the plate and 10 a hgat seal joining{the blister
shel | to the Iidstock. _
1. A powder storage and delivery system for a dry
powder inhaler, comprising:
a carrier;
a blister shell on the carrier;
5 a shear layer attached around the perlmeter of the

blister shell; and

a tab pivotably attached to the carrier and attached

to the shear layer.

2. The system of claim 1 wherein the carrier is a

10 disk.

3. The system of claim . 1 further comprising a
plurality of blister shells and wherein the carrier is a

strip.

4. The system of claim 1 wherein the shear layer

15 comprises a single layer metal foil.

5. The system of claim 1 wherein the'bliéter shell

comprises a single layer metal foil.

6. The system of claim 1 wherein the blister shell

‘extends over the carrier.

20 7. The system of claim 1 further comprising a gap
separating the carrier disk from the tab on all sides,

except at a hinge line bridging the gap.

8. The system of claim 2 further comprising:

a central opening in'the disk;

25 : a plurality of shear tabs radially projecting
' from the central opening, each shear tab having a

" circumferential edge spaced apart from the carrier

disk across a gap, and with each shear tab pivota-
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~layer to the she;r_layer.
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bly connected to the carrier disk at a hinge line
along one side of the tab;

with the shear layer overlying, attached to, and
connecting the carrier disc and the shear tabs; and

a blister layer overlying and attached to the
shear layer, the blister layer including a plurality
of blister shells each forming a powder containing
space in between the shear lairer and the blister
shells, and with one blister shell formed on substan-
tially each tab. '

9. The system of claim 8 further comprising a stress
concentrator at the circumferential edge of the tab,
opposite from the hinge line.

10. The powder drug storage and delivery system of
claim 8 further comprising a heat seal around a perimeter
of substantially each blister shell, attaching thelblister

11. A method of delivering a drug dose comprising the
steps of: ) )
providing an inhaler having a housing and a

carrier disk with a tab and an actuator within the hous-

'ing, said the carrier disk having a blister including a

shear layer and containing a dose of drug;

advancing the carrier disk on the housing to a
position in alignment with the actuator in the housing;

moving the actuator to engage and displace a tab
on the carrier disk; |

pivoting the tab via the actuator and shearing
the shear layer sealing the dose of drug within the

blister on the carrier disk; and

allowing the dose of drug to fall out of the
blister and into the inhaler housing.
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