
/ WO 01/27210 PCTIGBOO/03892  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  5 medicament in 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, in a single storage
compartment or in a plurality of single dose locations.  10 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.
15 A problem encountered with many such devices making use of powdered
medicament is that, if moisture comes into contact with the powder, it 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. 20 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 25 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 its way along a gap
or  gaps between the moving parts. In some inhalers there is the
possibility of a'wick"  



type path being established between the powder in a storage compartment
within the  30 inhaler and a location within the inhaler where a dose of
medicament is located. 1 W(c) 01/27210 PCT/GBOO/03892  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. 5
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  10 coating on the inner surface of the metering chamber which is
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  15 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  20 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. 25 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 in inhalation therapy as  described in the prior art. When
the reservoir means is a single dose reservoir, such  as a capsule, e.g. a
conventional gelatin capsule, or a spool and spool carrier as 



30 described in International Patent Application No. W093/16748, the
coating may be  on the inner walls or the outer walls of the reservoir
means. However, preferably, the This Sheet Has Been Replaced WO 01/27210
PCT/GB00/03892 ''~II~IIIIIIIIIIII IIIIIIII reservoir means is coated on the
outer walls, such that the reservoir means is  substantially sealed in the
coating and is rendered moisture proof. According to a further feature of
the present invention we provide a medicament  5 de::very device which
comprises a medicament reservoir as hereinbefore described. n an especially
preferred embodiment the medicament delivery device is also  provided with
a moisture resistant coating. Such a coating preferentially covers
substantially the whole of the delivery device. 10 When, the medicament
reservoir means comprises a bulk reservoir, then the  dicament delivery
device may preferentially include a metering member. The  nictcr:ng, member
preferably is also provided with a moisture resistant coating. 15
Aicccrding to a yet further feature of the invention we therefore provide a
medicament delivery device which comprises a medicament reservoir, a
medicament  delivery passage and a metering member characterised in that
the device is provided ir moisture resistant coating on one or more
surfaces. Preferably: the whole of  :hc device is substantially provided
with a moisture resistant coating. 20 "I he 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  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  



25 with a moisture resistant coating. 'l'he rt:oisture resistant coating
may be in the form of any material which is effective  o 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 30
surfaces when the inhaler is in use. However, the moisture resistant
coating may be  Lrp^licd additionally or alternatively to other surfaces
including the whole or part of  3 WO 01/27210 PCT/GBOO/03892  the external
surface of the inhaler in order to prevent moisture passing into the
interior of the inhaler through the walls thereof. The moisture resistant
coating should, of course, be sufficiently stable and robust so  5 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 10 applied to any conventionally known inhaler, it is 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. 15 Dry powder inhalers are known, such as TECHNOHALER,
being developed by  Innovata Biomed in the UK. WO 93/16748 describes an
inhaler 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 20 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  25 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.  30 Such
medicaments are generally (but not limiting), bronchodilators or other
anti- asthma drugs or antibiotics. Such medicaments include, but are not
limited to B2- 4 WO 01; 27210 PCT/GB00/03892  agonists, e.g. fenoterol,
formoterol, pirbuterol, reproterol, rimiterol, salbutamol,  salrnc:erol and
terbutaline; non-selective beta-stimulants such as isoprenaline;  xanthine
bronchodilators, e.g. theophylline, aminophylline and choline
theophyllinate; anticholinergics, e.g. ipratropium bromide; mast cell
stabilisers, e.g. 5 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. Spec: t:c combinations of medicaments which may be
mentioned include  10 combinations of steroids, such as, beclomethasone
dipropionate, fluticasone,  hudesonide and flunisolide; and combinations of
to b2-agonists, such as, formoterol  and saime.terol. It is also within the
scope of this invention to include combinations  o one or more of the
aforementioned steroids with one or more of the  ai remertioned
132-agonists. 15 Further medicaments may include proteinaceous compounds
and/or macromolecules,  for ::sample, leuprolide and alpha interferon;
hormones, such as insulin, human  growth hormone, parathyroid hormone;
growth factors, anticoagulants,  :mmunomodulators, cytokines and nucleic
acids. 



20 --c :')rding to a yet further feature of the invention we provide a
method of treating a  rospirato:y disorder which comprises the
administering of a therapeutically effective  amount of a pharmaceutically
active agent to a patient suffering from such a disorder. 25 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 is a conformal  polymer film which has
been used in a number of applications, including electronics  30 circ.aits
and sensor, where environmental and dielectric isolation is required. 5 WO
01/27210 PCT/GB00/03892  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  5 from an active monomer gas, without the presence of a liquid.
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 10 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 is  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  15 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.  20 
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CLAIMS I . A reservoir means which means is provided with a moisture
resistant coating. 5 A reservoir means according to claim 1 characterised
in that the reservoir  means contains a medicament. A reservoir means
according to claim I characterised in that the reservoir  means is a bulk
medicament reservoir. 10 1. reservoir means according to claim 1
characterised in that the reservoir  means comprises one or more single
dose reservoir means. ., . A reservoir means according to claim 1
characterised in that the reservoir  15 means is coated on the outer walls,
such that the reservoir means is  substantially sealed in the coating and
is rendered moisture proof. A reservoir means according to claim I
characterised in that the reservoir  -:jeans comprises a spool carrier
housing a spool. 20 reservoir means according to claim 1 characterised in
that the moisture  resistant coating is a biocompatible coating. 8. A
reservoir means according to claim 7 characterised in that the
biocompatible  25 coating is a sugar. A reservoir means according to claim
7 characterised in that the moisture  resistant coating is a polymer. 



30 1;. A reservoir means according to claim 9 characterised in that the
polymer is a  poly-para-xylylene (parylene). 7 This Sheet Has Been Replaced
11111111111111111111111111 WO 01127210 jfl 1 l 1111111111 IN PCT/GBOO/03892
C L M s 11. A reservoir means according to claim I characterised in that
the moisture  resistant coating has a thickness of from 0.025 to 75
microns. 5 12. A medicament delivery device which comprises a medicament
reservoir  according to claim 1. 13. A medicament delivery device according
to claim 7 characterised in that the  delivery device is also provided with
a moisture resistant coating. 10 14. A medicament delivery device according
to claim 8 characterised in that the  moisture resistant coating covers
substantially the whole of the delivery device.  15. A medicament delivery
device according to claim 6 characterised in that the  15 medicament
reservoir means comprises a bulk reservoir. 16. A medicament delivery
device according to claim 9 characterised in that the  medicament delivery
device includes a metering member. 20 17. A medicament delivery device
according to claim 10 characterised in that the  metering member is also
provided with a moisture resistant coating. 18. A medicament delivery
device according to claim 6 characterised in that the  medicament reservoir
comprises a single dosage reservoir. 25 19. A medicament delivery device
according to claim 12 characterised in that the  moisture resistant coating
is applied to the outer surface of the reservoir. 20. A medicament delivery
device according to claim 18 characterised in that the  



30 medicament reservoir comprises a plurality of single dose units hosed in
a  cartridge. This Sheet Has Been Replaced 8 1111111111111111111111111 WO
01127210 1111111111111111111111111111, PCT/GB00/03892. C L M s . A
medicament delivery device according. to claim 14 characterised in that the
cartridge is also provided with a moisture resistant coating. 5 22. A
medicament delivery device according to claim 6 characterised in that the
medicament delivery device is an inhaler. A medicament delivery device
according to claim 23 characterised in that the  inhaler is a dry powder
inhaler (DPI). 10 ? t. :\ medicament delivery device according to claim 23
characterised in that the  ;ir, powder inhaler is a TECHNOHALER. 2 A
medicament delivery device according to claim 6 characterised in that the
15 moisture resistant coating is a biocompatible coating. 26. .-1
medicament delivery device according to claim 25 characterised in that the
,).ocompatible coating is a sugar. 20 . A medicament delivery device
according to claim 6 characterised in that the  moisture resistant coating
is a polymer. 2 A medicament delivery device according to claim 27
characterised in that the  polymer is a poly-para-xylylene (parylene). 2L3.
A medicament delivery device according to claim 6 characterised in that the
moisture resistant coating has a thickness of from 0.025 to 75 microns. A
method of treating a respiratory disorder which comprises the administering
30 of a therapeutically effective amount of a medicament to a patient
suffering  



om such a disorder wherein said medicament is contained in a reservoir. 9
This Sheet Has Been Replaced 1111111111111111111111111 WO 01/27210
PCTIGB00/03892 I I!1IIIi IIIIII IIIII 11111111111 L M s 31. The use of a
parylene in the manufacture of a moisture resistant reservoir  according to
claim 10 and/or a medicament delivery device according to claim  28. 5 32.
A reservoir means or a medicament delivery device substantially as
described  with reference to the accompanying description. 10 This Sheet
Has Been Replaced  15 ~IIII lilt I IIII  20 25  30  35  40  10 


