A BLISTER PACK FOR USE WITH AN INHALATION DEVICE The
present invention relates generally to the field of inhalation devices, and
more specifically, to inhalation devices that utilize vibration to facilitate
suspension of 5 medlcatlon into an |nhaled gas stream (e g., of inhaled
air), and to#w! BLISEER BaGls ROR IS AP .‘.h!.' ALTON DENICHE -
the present invention is found in the area of facmtatlng inhalation of

powdere edications terlal vacci iti CLne
antihista dvﬂc"éﬁ&ﬂté“‘(%gg) %n&?ﬁ ll e?nt§‘ e;:]n |c§a§%\{tla taa n? yices, and
antiaasttmsmﬁlﬁcm}ag}amwahemphyttmehamiﬁapm&blmmmesfadzhtate suspcnsmn of

€ romgycmgl’tci)\t al&ﬁ‘ rst'rlégh& g, 'Qﬁjﬁ%ﬂgdogﬂ gﬁgﬁ%& blister

25

30

applications suc ing in tlon of other p aterials
and}é?lqﬂicfel‘dl'ﬂm}ﬂ%}té.g. of insulin, vitamins, etc., are contemplated.
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doses administered by other means, with a consequent marked reduction
in theRERkIfSe of undesired side effects and medication cost.
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is the opinion of the pharmaceutical industry that the bioavailability of the
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cost. Alternatively, the drug in this form may be used for treatment of diseases other
than those of the respirétozy system. When the drug is deposited on the very large
sutfaoe areas of the lungs, it may very rapidly be absorbed into the biood stream; hence,
this method of application may take the place of administration by injection, tablet, or
other conventional means. _

1t is the opinion of the pharmaceutical industry that the bioavailability of the drug
is optimum when the drug particles delivered to the respiratory tract are between about 1
to 5 microns in size. For delivering drug particles in this size range, a dry powder
delivery system needs to address a number of issues:

First, small size particles develop an electrostatic charge on themselves during
manufacturing and storage. This may cause the particles to agglomerate or apgregate,
resulting in clusters of particles, which have an effective size greater than about 3

microns. The probability of these large clusters making it to the deep lungs then
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manufacturing and storage. This may cause the particles to agglomerate

or aggregate, resulting in clusters of particles, which have an effective

size greater than about 5 microns. The probability of these large clusters
making it to the deep lungs then 1 decreases. This in turn results in a
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Several ihhalation devices useful for'dispensing this powder form of
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drug (active drug plus carrier) into a high velocity air stream. The high velocity air-

stream is used as the primary mechanism for breaking up the clusters of micronized
particles or separating the drug particles from the carrier. Several inhalation devices
useful for dispensing this powder form of medication are known in the prior art. For
example, in U.S. Patent Nos. 3,507,277; 3,518,992; 3,635,219; 3,795,244; and

- 3,807,400, inhalation devices are disclosed having means for piercing or removing the
top of a capsule containing a powdered medication which, upon inhalation, is drawn out
of the pierced or topped capsule and into the user’s mouth. Several of these patents
disclose prdpelier means, which upon inhalation aid in dispensing the‘powder out of the
capsule, so tﬁat it is not necessary to rely solely on the inhaled air to suction powder
from the capsﬁle. For example, in U.S. Patent No. 2,517,482, a device is disclosed
having a powder containing capsule placed in a lower chamber before'inhalation, where
it is pierced by manual depression of a piercing pin by the user. Aﬁer'picrcing;

inhalation is begun and the capsule is drawn into an upper chamber of the device where



top of a capsule containing a powdered medication which, upon
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dose tinetiehalbeddp patckihge <l 0¥ek intexeesapitie disadvantage to MDIs (metered
dose inhalers) which normally package in excess of 100 doses in the canister. US
Patent 5,590,645 attempts to address this issue. U.S. Patent 5,590,645 to Davies et
al. describes an inhalation device for use with a blister pack which includes a flexible
strip comprising a base strip in which a plurality of pockets or blisters for powdered
medicament are formed, covered by a lid sheet peelably secured to the base strip.
The device inciudes a iid winding wheel for peeling the strips apart to open the
pocket or blister; and a manifold, communicating with the opened pocket or biister,
through which a user can inhale medicament in powder form from the opened pocket
or blister. However, the Davies et al. device and blister pack is somewhat
complicated mechanically, and complete utilization of powdered medicament is not
always possible due to the shape and depth of the pockets or blisters.
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Embodiments of the present invention seek to provide an improved blister
pack and inhaler device that overcomes the aforesaid and other
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of a blister pack made in accordance with the present invention. Referring
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moisture protection. Referring also to FIGS. 2 and 3A-3C, manufacture of
the praspGIBY§HIR of FIG. 1 is quite

Referring to FIG 1, a blister pack, in accordance with the present invention comprises
an elongated web or tape 10 folded or pleated to form a plurality of folds or pleats 12 in
which is loaded a measured gquantity of a pharmaceutical or drug 14, Tape 10 is formed of a
flexible material approved for contact with a pharmaceutical or drug. Preferably, tape 10
comprises a trilaminate of plastic film and aluminum foil to allow for good moisture
protection.

Referring also to I'IGS. 2 and 3A-3C, manufacture of a blister pack of FIG. 1 is quite
straightforward. An elongated tape 10 is fed to a pleating station 16 wherein a pleat or pocket
20 is formed in the tape. A measured quantity 22 of a pharmaceutical or drug is then loaded
into the pleat 20 at a loading station 24. The pleat or pocket 20 is then sealed at 26 around the
pharmaceutical or drug at a sealing station 28. The sealing may be accomplished by
mechanical means, for example, crimping, by use of an adhesive, or by heat or pressure
welding. In a particularly preferred embodiment of the invention seal 26 is formed by using
heat. The sealing pattern, amount of heat and the pressure applied is such as to provide a

good seal while allowing for peelable separation.



straightforward. An elongated tape 10 is fed to a pleating station 16
wherein a pleat or pocket 20 is formed in the tape. A measured quantity
22 of a pharmaceutical or drug is then loaded into the pleat 20 at a
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pocket over the top surface of the piezo element 56. The sgrock ttwheel § flat
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the pleat c‘l'rhg g%;%%fégg{}; gﬂgnyr‘?tt% mechanically engages the bottom of the tape under
the opened pleats or pockets as they are selectively advanced in position over and in
25  contact with the piezoelectric element 56. The process of opening the pleats maximizes
the surface area of the flattened tape in contact with the piezoélectric element 56, thus
maximizing coupling of the tape with the piezoelectric element 56. "
Piezoelectric element 56 is made of a material that has a high-frequency, and
preferably, ultrasonic resonant vibratory frequency (&.g., about 15 to 50 kHz), and is
30 caused to vibrate with a particular frequency and amplitude depending upon the
frequency and/or amplitude of excitation electricity applied to the piezoelectric element
56. Examples of materials that can be used to comprise the piezoelectric element 56
include quartz and polycrystalline ceramic materials (e.g., barium titanate and lead

zirconate titanate). Advantageously, by vibrating the piezoelectric element 56 at
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against the piezo element 56. The piezoelectric element 56 mechanically

engages the bottom of the tape under the opened pleats or pockets as

they are selectively advanced in position over and in 25 contact with the

piezoelectric element 56. The process of opening the pleats maximizes
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compromising performance or either drug. A tape 80 with side-by-side pockets 82, 84
made in accordance with the present invention is illustrated in FIG. 6. This permits
delivery of two drugs which, while active together, may not readily be stored together.
For example, an asthma inhaler may be provided containing both a bronchodilator, such
as albuterol, and a steroid which may require different peizo settings.

Alternatively, the vibrator can be comprised of a magnetostriction device. A
magnetostriction vibrator can be formed of a ferromagnetic material, such as nickel, that
will cause the material to change dimensions in response to an induced magnetic flux.

Instead of 2 magnetostriction device or piezoelectric vibrator, other means to de-
aggregate and aerosolize the dry powder may be used in alternative or in cohjuncture
with the aforementioned methods. For example, opposite electric or magnetic charges

may be induced on the dry powder and parts of the inhaler to aerosolize the powder.



power to the powder. Alternatively, two piezoelectric elements can be
used instead of one. When two piezoelectric elements are used, they
may be designed to vibrate at different amplitudes 20 and frequencies,
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sidediside prokaiaps. ftumeieinincroidnetonidbvicequesent
e R Rl he el BRI e QLR I W cre

. - Jt shou
while actl\}eS ooge(%her, ay notrea e stored tog or exam

San asthmtian aiaterrehogobebis cxiterlesaritmmiemputiienbrontty sHdfiesth §erchclear
as %@&%F%d%{%%ﬁtﬁé%ﬂglw@% AN TEMUFS WiRIARTRAR SRIURSE ications may

Alternatively, the vibrator can be comprised of a magnetostriction device.

A rhagréeostiemhevatstasived spofirsal of hedrsniiogathon senaging from
- suclhagpitiekel tRatinel cpmeenhaipalcsiRsia K RAIgRoAINRNMRariftions are
response to an induced magnetj¢ flux. 30 Instiaéi oJ,a a net%ﬁ]riction ¢
e RIS 55 R AR Y e 3RS 65 - L g prosen
10aerapalizpikedpyopowd ey thaydlewisediamakernative or in conjuncture
with the aforementioned methods. For example, opposite electric or
magnetic charges may be induced on the dry powder and parts of the
inhaler to aerosolize the powder. 6 Finally, an actuating circuit indicated
generally at 72 and a power supply such as a battery 74 are mounted
within the cartridge 50. Alternatively, the power supply and activating
circuit may be mounted within the.inhalation device 60. It should be
emphasized that the above-described embodiments of the present 5
invention are merely possible examples of implementations, merely set
forth for a clear understanding of the principles of the invention. Many
variations and modifications may be made to the above-described
embodiments of the invention without departing from the spirit and
principles of the invention. All such modifications and variations are
intended to be included herein within the scope of this disclosure and the
present 10 invention and protected by the following claims. 7 CLAIMS



I claim: 1. A medication pack for use in an inhalation device comprising; a
sheet of material doubled onto itself to form a least one pleat having
facing inside walls, wherein at least a portion of said facing inside walls
are affixed to one another to form a pocket for medication. 2. The pack as
claimed in claim 1, having a drug within said pocket. 3. The pack as
claimed in claim 1 or claim 2, comprising a single sheet having a plurality
of spaced pockets. 4. The pack as claimed in any of claim 1, where said
single sheet is formed of a bioeo %tﬁkﬂh% material. 5. The pack as
claimed in claim 3, where each of said pockets holds a measured quantity
dtmipharmaceutical. 6. The pack as claimed in claim 5, wherein the
pharmaceutical.comprises:.a ApnRoWdarmhaRinedicationhaskiier use in
an inhalation device comprising: % ingle elo gaéed tap%oldedloqﬁgaLﬁielf
to form a pluraRiOPHERIEEE do4k 83?%&535% CENTIS PRSP E RIS TGS
whereifgaghnsaichpockeheoitainsst medicatigivaBl fitisppaskagdlained
in claim mgggg%glg}%ﬁep%r lity é){)(?é%%f?é{fﬂgﬁic%&%fets- 9. The pack as

claimed in-any of claim /, wherein at least some of said_plurality of
pocketg-contaihcdiffdrent AR EldatIRE! lo AR AR A E A TEim 7,

wherein edgesiefissidpackeis arabeat-cened 21 odhepacksagieldined
in claim 7 Whereiﬁ edg S oLgtgid pockets are adhesively sealed. 12, The
CENIEE RITANEHCHERAR R &5 7, wherein said tape is made of a

trilaminéte. 13 NEpechaskiaisnethinrad ivf clain 1.2viwerdtingld tapss is formed
Cgm%q&%%gaggigmmgg_of plastic film and aluminum foil.
S The pack as claimed in claim 3, where each of said pockets holds a

measured quantity of a pharmaceutical.

6. The pack as claimed in claim 5, wherein the pharmaceutical comprises a
dry powder.
7. A medication pack for use in an inbalation device comprising:

z single efongated tape folded onto itself to form a plurality of pockets

each sealed adjacent its respective edges, wherein each said pocket contains a

medication.

8. The pack as claimed in claim 7, comprising & plurality of side-by-side
pockets.

9, The pack as claimed in any of claim 7, wherein at least some of said

phurality of pockets contain different medications.

10.  The pack as cleimed in claim 7, wherein edges of said pockets are heat-

sealed.

11.  The pack as claimed in claim 7, wherein edges of said pockets are

adhesively sealed.
12.  The pack as claimed in any of claim 7, wherein said tape ts made of &

trilaminate,

13.  The pack as claimed in claim 12, wherein said tape comprises 2

irilaminate of plastic film and aluminum foil.

8



8 14, The pack as claimed in any of claim 7, wherein said tape is folded
accordion style. 15. The pack as claimed in any of claim 7, wherein the
medication comprises a dry powder. 16. A method of manufacturing a
drug storage device comprising the steps of: folding an elongated sheet
onto itself to form a pocket; depositing a drug in said pocket; sealing
edges of the pocket to said folded elongated sheet to contain the drug.
17. The method of manufacturing a drug storage device as claimed in

claim 16, wheyeip,the.dagsofsald pookeh are.sealadueing heaikan

adhesive. 18. The method of manufacturing a drug storage device
BB R e steps of: providing an elongated pleated sheet: disposing
a drug Mithin Hideast ang:0fishid pleatSriana seslingedgeseoictien comprises
gl&@@@gegleated sheet onto itself to contain the drug. 19. An inhalation
evice for use with a medication pack as claimed in claim 7, said device
comprising; afeAsiprianiplsetiithaimesHarge e Tiedenggrsytiagens of:
said medicatigndig:megbaniehsfeeasiancing e ashposdeio said
chamber and for o eningmsaaid Qi%cketkiq.said chamber; and an airflow
passage to caﬁ‘i/()S enééareg%\fléé fédication from said chamber. 20. The
inhalation devicéusedizaneéthirpeliivh (e Iaid feléin dvepriedibation gatkn ithe
in the fggg of a wound roll. 21. The inhalation device as claimed in claim
19, wherein the medjcation pack is jn the form of a pleated tape. 22. The

inhalatibh deVit8 RELSIthGEB ERIMTISE A dHE SRR IREEiGIsEIadR deim
the fdten-of hcadtric gBsa2Bpiihe mbhataliah.gey besaccardifigdfiocclaim 22,

wherein he callidag, 3 o mapufacturing a drug storage device comprising the steps
of:
providing an elongated pleated sheet;
disposing a drug within at Jeast one of said pleats; and
sealing edges of the elongated pleated sheet onto itself to contain the drug.
19, An inhalation device for use with a medication pack as chaimed in claim 7,
said device comprising:
a chamber equipped with a mechanism for deapgregating said medication;
a mechanism for advancing each pocket to said chamber and for opening
said pocket in said chamber; and
an airflow passage to carry deaggregated medication from said chamber.
20.  The inhalation device as claimed in claim 19, wherein the medication pack
is in the form of a wound roll.
21.  The inhalation device as claimed in claim 19, wherein the medication pack
is in the form of a pleated tape.
22, The inhalation device according to claim 21, wherein the medication pack
is in the form of a cartridge.
23.  The inhalation device according to claim 22, wherein the cartridge is

disposable.



disposable. 9 24. The blister pack according to claim 22, wherein the
cartridge includes a power source. 25. The inhalation device according to
any of claims 19, wherein the mechanism for deaggregatiug the
medication comprises a vibrator. 26. The inhalation device according to
claim 25, wherein the vibrator comprises a piezoelectric vibrator. 27. The
inhalation device according to claim 26, comprising two or more
piezoelectric vibrators. 28. An inhalation device for use with medication

pack as, claimedyRGlaLL o 38igiHeVICE SAMPISRG AR SEAARR T Rlics 4

receiving and opening the medication pack to expose the drug; and an
BiY*ffoir Jassageway to carry the drug to the patient. 29. An inhalation
devicezfor usehwithdamhedicaiiengaack astclamnettinatain whesdididevice

comprising: & mechanim for.advaneind each pockst and for opening said
pocket to expo expﬁbse medication 10 a chambar. and an air-flow
passagéway Thecohmtatipticiaiess witarsaid cherbl toveenty theedieeition to
%Bﬁs@@tpi%goeiectﬁc vibrator.
27.  The inhalation device according to claim 26, comprising two or more
piezoelectric vibrators.
28.  An inhalation device for use with medication pack as claimed in claim 1,
said device comprising:
a mechanism for receiving and opening the medication pack to expose the
drug; and
an air-flow passageway {0 carry the drug to the patient.
29.  Aninhalation device for use with a medication pack as claimed in claim 7,
said device comprising;
a mechanism for advancing each pocket and for opening said pockat to
expose to expose medication to a chamber; and
an air-flow passageway in communication with said chamber to carry

medication to the patient.
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