Office de la Propriete Canadian CA 2385449 A1 2001/04/19

Intellectuelle Intellectual Property
du Canada Office (21) 2 385 449
v organisime An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2000/10/11 (51) CL.Int."/Int.CI." C09D 165/04, B65D 83/14

(87) Date publication PCT/PCT Publication Date: 2001/04/19| (71) Demandeur/Applicant:

(85) Entree phase nationale/National Entry: 2002/03/19 ML LABORATORIES PLC, GB
86) N° demande PCT/PCT Application No.: GB 2000/003892| (72) Inventeur/inventor:
(86) ™ demande pplication o BRAITHWAITE, PHILIP, GB
(87) N° publication PCT/PCT Publication No.: 2001/027210

o o (74) Agent: LONG AND CAMERON
(30) Prioritées/Priorities: 1999/10/11 (9923959.2) GB;
2000/07/15 (0017314.6) GB

(54) Titre : DISPOSITIF DE DIFFUSION DE MEDICAMENT A ENROBAGE RESISTANT A L'HUMIDITE
(54) Title: MEDICAMENT DELIVERY DEVICE WITH MOISTURE RESISTANT COATING

(57) Abrége/Abstract:

There Is described a reservoir means which means Is provided with a moisture resistant coating, the reservoir means Is
especially adapted to contain a medicament. There Is also described a medicament delivery device which comprises a
medicament reservoir, a medicament delivery passage and a metering member characterised In that the device includes a
surface or surfaces provided with a moisture resistant coating. The device Is especially an inhaler, e.g. a dry powder inhaler. A
method of treating a respiratory disorder Is also described which comprises administering of a therapeutically effective amount
of a pharmaceutically active agent to a patient suffering from such a disorder.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




27210 Al

S—

01

=

CA 02385449 2002-03-19

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
19 April 2001 (19.04.2001)

(51) International Patent Classification’:  C09D 165/04,

B65D 83/14

(21) International Application Number: PCT/GB00/03892

(22) International Filing Date: 11 October 2000 (11.10.2000)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
9923959.2
0017314.6

11 October 1999 (11.10.1999)
15 July 2000 (15.07.2000)

GB
GB

(71) Applicant (for all designated States except US): INNO-
VATA BIOMED LIMITED [GB/GB]; The Ziggurat,
Grosvenor Road, St. Albans AL1 3HW (GB).

(72) Inventor; and

(75) Inventor/Applicant (for US only): BRAITHWAITE,
Philip [GB/GB]; ML Laboratories Plc, 13 Alexandra Way,
Ashchurch Industrial Estate, Tewkesbury GL20 8NB (GB).

MO A0 O R

(10) International Publication Number

WO 01/27210 Al

(74) Agent: HARRISON GODDARD FOOTE; Tower
House, Merrion Way, Leeds LS2 8PA (GB).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS,LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ], TM,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regionalj: ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CE CG,

CIL, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

With international search report.

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations"” appearing at the begin-
ning of each regular issue of the PCT Gazette.
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(57) Abstract: There is described a reservoir means which means 1s provided with a moisture resistant coating, the reservoir means
is especially adapted to contain a medicament. There is also described a medicament delivery device which comprises a medicament
reservoir, a medicament delivery passage and a metering member characterised in that the device includes a surface or surfaces
o provided with a moisture resistant coating. The device is especially an inhaler, e.g. a dry powder inhaler. A method of treating
a respiratory disorder is also described which comprises administering of a therapeutically effective amount of a pharmaceutically

active agent to a patient suffering from such a disorder.
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MEDICAMENT DELIVERY DEVICE WITH MOISTURE RESISTANT COATING

This invention relates to a novel form of reservoir means, such as a medicament
capsule and the like and to a delivery device e.g. an inhaler, for use in administering a

medicament 1in such a reservoir means.

Many medicament delivery devices, such as inhalers, make use of medicament in a
finely divided powder form. The powder may be located within the delivery device,

for instance, 1n a single storage compartment or in a plurality of single dose locations.

One form of inhaler may make use of medicament powder which is located within a
frangible, plastic capsule. In use, the capsule is inserted into the inhaler and
operation of the inhaler ruptures from the plastic capsule so that the powder may be

extracted from the capsule and inhaled by the user.

A problem encountered with many such devices making use of powdered
medicament 1s that, 1if moisture comes into contact with the powder, 1t will tend to
make it less free-flowing and therefore render the operation of the device less

effective because the correct dose of powder cannot be fully delivered.

Moisture may access the powder via several different mechanisms. These include the
passage of the moisture through, for example, the plastic wall of encapsulated
powder for those inhalers which make use of capsules loaded with medicament
powder. For those inhalers which include a storage compartment loaded with
powder and from which a dose of powder is accessed by some form of moving part
within the inhaler and then presented to an air passageway for inhalation, moisture
can access powder within the storage compartment by finding 1ts way along a gap or
gaps between the moving parts. In some inhalers there 1s the possibility of a “wick”
type path being established between the powder in a storage compartment within the

inhaler and a location within the inhaler where a dose of medicament 1s located.
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With inhalers where a plurality of single doses of medicament is located within the
inhaler, there is again likely to be one or more moving parts, providing gaps along

which moisture may travel to access each individual dose of medicament.

It is also possible that moisture can pass through the plastic walls of inhalers and
reach the powder contained within the inhaler whether in a single storage

compartment or in individual dosage locations.

International Patent Application No WO 00/12163 describes the use of a Parylene
coating on the inner surface of the metering chamber which 1s intended to mitigate
the deposition of medicament particles on the inner walls of a metered dose inhaler

(MDI) for the delivery of medicament via a pressurised aerosol.

We have now surprisingly found that a moisture resistant coating, e.g. a Parylene
coating, may be used as on a medicament reservoir and/or a medicament delivery

device, such as an inhaler, to render the device, and especially the medicament

chamber, moisture resistant.

According to a first aspect of the invention we provide a reservoir means which

means is provided with a moisture resistant coating.

In a preferred embodiment, the reservoir means contains medicament such that the

reservoir means may be used in conjunction with a delivery device.

The reservoir means may be any conventionally known reservoir means, such as a
bulk medicament reservoir or one or more single dose reservoir means. The reservoir
means shall not include a pressurised canister for use 1n inhalation therapy as
described in the prior art. When the reservoir means 1s a single dose reservoir, such
as a capsule, e.g. a conventional gelatin capsule, or a spool and spool carrier as
described in International Patent Application No. W0O93/16748, the coating may be

on the inner walls or the outer walls of the reservoir means. However, pretferably, the

INJ
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rescrvoir means is coated on the outer walls, such that the reservoir means is
substantially sealed in the coating and is rendered moisture proof. The medicament
reservoir may comprise a plurality of single dosc units housed in a cartridge. In such

a casc, the cartridge may also be provided with a moisture resistant coating.

According to a further feature of the present invention we provide 2 medicament

delivery device which comprises a medicament reservoir as hereinbefore described.

In an especially preferred embodiment the medicament delivery device is also

10 provided with a moisture resistant coating. Such a coating prefeventially covers
substantially the whole of the delivery device.

When the medicament reservoir means comprises a bulk reservoir, then the

medicament delivery device may preferentially include a metering member. The

15 metering member preferably 1s also provided with a moisture resistant coating.

According to a yet further fcature of the invention we therefore provide a

medicament delivery device which comprnises a medicament reservoir, a medicament

delivery passage and a metering member characterised in that the device is provided
20  with a moisture resistant coating on one or more surfaces. Preferably, the whole of

the device is substantially provided with a moisture resistant coating.

The moisture resistant coating may be provided on one or more external or internal
surfaces of the body of the medicament delivery device. The moisture resistant
25  coating preferentially coats one or more surfaces of the bulk medicament reservoir.

Other surfaces of the body of the medicament delivery device may also be provided
with a moisture resistant coating.

The moisture resistant coating may be in the form of any material which is effective
30 to prevent moisture accessing the powder. Typically, it may be applied to those

surfaces between which there may be a gap due to relative movement between the
3
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surfaces when the inhaler is in use. However, the moisture resistant coating may be
applied additionally or alternatively to other surfaces iacluding the whole or part of
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the external surface of the inhaler in order to prevent moisture passing into the

interior of the inhaler through the walls thereot.

The moisture resistant coating should, of course, be sufficiently stable and robust so

that damage to the coating during use of the delivery device.

The moisture resistant coating of the invention may be applied to any conventionally
known medicament delivery system. However, in a preferred embodiment, the
medicament delivery device is an inhaler. Whilst the moisture proof barrier may be
applied to any conventionally known inhaler, 1t 1s an especially preferred aspect of

the invention for the inhaler to be a dry powder inhaler (DPI).

Thus, in a preferred embodiment we provide an inhaler, e.g. a DPI, in which the

medicament reservoir is provided with a moisture resistant coating.

Dry powder inhalers are known, such as TECHNOHALER, being developed by
[nnovata Biomed in the UK. WO 93/16748 describes an imhaler which comprises a
disc-like cartridge having a plurality of medicament carrying capsules around its
periphery. Each capsule comprises a spool carrier which houses a spool. Each spool
has a flange at each end which form a tight slidable fit within the body of the spool

carrier. The space left between the body of the spool and the spool carrier is filled

with an appropriate medicament.

In a preferred embodiment we provide a dry powder inhaler wherein the medicament
reservoir comprises one or more individual medicament capsules, e.g. spool carriers
and wherein each medicament capsule is provided with a moisture resistant coating.

Preferably, the medicament capsule is sealed in a moisture resistant coating.

A variety of medicaments may be administered by using the inhaler of the invention.
Such medicaments are generally (but not limiting), bronchodilators or other anti-

asthma drugs or antibiotics. Such medicaments include, but are not limited to -
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agonists, e.g. fenoterol, formoterol, pirbuterol, reproterol, rmmiterol, salbutamol,
salmeterol and terbutaline; non-selective beta-stimulants such as 1soprenaline;
xanthine bronchodilators, e.g. theophylline, aminophylline and choline
theophyllinate; anticholinergics, e.g. ipratropium bromide; mast cell stabilisers, e.g.
sodium cromoglycate and ketotifen; bronchial anti-inflammatory agents, e.g.
nedocromil sodium; and steroids, e.g. beclomethasone dipropionate, fluticasone,

budesonide and flunisolide: and combinations thereof.

Specific combinations of medicaments which may be mentioned 1nclude
combinations of steroids, such as, beclomethasone dipropionate, fluticasone,
budesonide and flunisolide; and combinations of to f}»-agonists, such as, formoterol
and salmeterol. It is also within the scope of this invention to include combinations

of one or more of the aforementioned steroids with one or more of the

aforementioned 3,-agonists.

Further medicaments may include proteinaceous compounds and/or macromolecules,
for example, leuprolide and alpha interferon; hormones, such as insulin, human
growth hormone, parathyroid hormone; growth factors, anticoagulants,

immunomodulators, cytokines and nucleic acids.

According to a yet further feature of the invention we provide a method of treating a
respiratory disorder which comprises the administering of a therapeutically eftective

amount of a pharmaceutically active agent to a patient suffering from such a disorder.

The moisture resistant coating is preferentially a biocompatible coating. Such

coatings include, but are not limited to, sugars.

Polymers of poly-para-xylylenes are known as parylene. This material 1s a conformal
polymer film which has been used in a number of applications, including electronics

circuits and sensor, where environmental and dielectric isolation 1s required.

N
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We further the use of a parylene in the manufacture of a moisture resistant capsule as

hereinbefore described.

Parylenes are thermoplastic polymers that are capable of polymerising on surfaces
from an active monomer gas, without the presence of a liquud. The process is
capable of producing very thin layers of polymer and, indeed, a layer of from 10 to 20

microns may be sufficient to protect inhalers and their parts from ingress of moisture.

The polymerisation process takes place at room temperature without solvents and
additives. Since the parylene is applied as a gas it conforms to the topography of the
surface which it contacts. Since the process does not involve a liquid phase, there 1s
no pooling and bridging during application. The coating is free of pinholes even if
the coating has a thickness of less than one micron. As well as being resistant against

moisture, parylene is also resistant against other media including hydrocarbons, acids

and blood.

The coating may be applied in a single vacuum-coating operation in a thickness from

0.025 to 75 microns and can be controlled accurately to = 10% of the final thickness.
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CLAIMS

1. An inhaler which includes a medicament reservoir means which means is

provided with a moisture resistant coating characterised in that the reservoir
S means is coated on the outer walls, such that the reservoir means is substantially

sealed in the coating and is rendered moisture proof.

2. An inhaler means according to claim 1 characterised in that the reservoir means

contains a medicament.
10
3. An inhaler means according to claim 1 characterised in that the reservoir means is
a bulk medicament reservoir.
4. An inhaler means according to claim 1 characterised in that the reservoir means
15 comprises one or more single dose reservoir means.

5. An wnhaler according to claim 1 characterised in that the reservoir means

comprises a spool camer housing a spool.

20 6. An inhaler means according to claim 1 characterised in that the moisture resistant

- coating is a biocompatible coating.

7. An inhaler means according to claim 6 characterised in that the biocompatible

coating is a sugar.

25
8. An inhaler means according to claim 6 characterised in that the moisture resistant
coating is a polymer.
9. An inhaler means according to claim 8 characterised in that the polymer is a poly-
30 para-xylylene (parylene).

Ennfangsz-  AMENDED gyery
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10. An inhaler means according to claim 1 characterised in that the moisture resistant
coating has a thickness of from 0.025 to 75 microns.

11. An inhaler according to claim 1 characterised in that the inhaler is also provided
5 with a moisture resistant coating. '

12. An inhaler according to claim 11 charactensed in that the moisture resistant
coating covers substantially the whole of the inhaler.

10 13. An inhaler according to claim 1 characterised in that the inhaler includes a

metering member.

14. An inhaler according to claim 14 characterised in that the inhaler is also provided

with a moisture resistant coating.

15
15. An inhaler according to claim [ characterised in that the medicament reservoir
comprises a single dosage reservoir.
16. An inhaler according to claim 16 characterised in that the medicament reservoir
20 comprises a plurality of single dose units hosed in a cartridge.

17. An inhaler according to claim 16 characterised in that the cartridge is also
provided with a moisture resistant coating.

25 18. An inhaler according to claim 17 characterised in that the inhaler is a dry powder
inhaler (DPI).

19. A method of treating a respiratory disorder which comprises the administering of
a therapeutically cffective amount of a medicament to a patient suffering from
30 such a disorder wherein said medicament 1s contained in an inhaler according to

claim 1.
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20. The use of a parylene in the manufacture of an inhaler according to claim 1.

21. An inhaler substantially as described with reference to the accompanying
5 description.
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