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A spacer device for an inhaler iIs made of a non-metallic antistatic material, preferably polyamide. The device may comprise two
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two narrower ends. A measured dose of medicament is injected through the inlet (105), and then inhaled from the chamber
through the outlet (106).

:.;iz$};zsi§
S

I*I ' 3 oon, B e [ /[ |
C an ad a http.//opic.ge.ca + Ottawa-Hull K1 A 0C9 - Attp:/cipo.ge.ca R oo

OPIC - CIPO 191




CA 02354561 2001-06-11

pCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
Inmationsl Bureau
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COQPERATION TREATY (PCT)
(51) Internationsl Patsnt Clussification 7 : (11) Internationsl Publication Number: WO 00/33902
A61M 1 (43) Intermations) Publication Date: 15 June 2000 (15 056.00)
(31) interuntiom) Application Number: PCT/CBY99/00834 | (81) Designated Statos: AE, AL, AM, AT, AU, AZ BA, BR, BG.
| BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, F, GB,
(22) International Flling Date: 18 March 1999 (18.03.99) GV, GB, GH, GM, HR, HU,
| KP, LS, LT, LU, LV, MD, MG, MK
Nzo p‘m PT. Roo RU. SDl SEt » 3
(30} Priority Dz TT, UA, UG, US, UZ, VN, YU, ZA, 2W, ARIPO patent
0’11287 0 Decermber 1998 (09.12.08) ZA (GH, OM, KE, LS, MW, 3D,
poIeng (AMu Azu B ' KG. KZ
\ patene (AT, BE, CH, CY, D
(71) AppBeant (for all desigraied Swies excepr US)i CIPLA LIM- IE. IT, LU, MC, NL, PT, §8), OAP{ patent (BF, BJ, CF,
ITED [ININ]. Mumbai Central, Mumbni 400 00B (IN), CG. C1, CM, GA, GN. GW, ML, MR, NE, SN, TD, TG).
(71) Applieant (for MW ontyj: WAIN, Chnstapher. Psul [GB/GB)
4 Preeschool Suect, Nothumpron NN 13T (GR). Publlahed
With insernational search repor.
(72) Inveators; shd

(75) Invemtore/Applicants (for US only): LULLA, Amar [ININ],
103 Maker Towers ‘L’, Cuff Parsds, Colaba, Mumbai 400
005 (IN). RAQ, Xerxes JIN/IN]; 402 Panotama, 4th floor
)X, Miehea Marg, Santacruz (Weit), Bombay 400 054 (IN).

(74) Agents: WAIN, Christopher, Poul et a).; A.A. Thomtan & Co.,
23S High Holborn, London WCLV 7LB (GB).

(54) TWe: SPACER DEVICE FOR INHALER

(57) Abstract

A spacer device for an inhaler is made of a non-metllic antistatic materisl, preferably polyamide. The davice may compnse two
frusioconical members (101, 102) joined at thelr wider ends (103, 104), with an inlet (103) and ocutler (106) at, respactivaly, the twWo narrowaer
ends. A mexsured dose of medicament is injecied through the inlar (105), and then inhaled from the chamber through the aulle! (106).
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tendency for the powder 10 be deposited in the mouth and throat of the user, and
thus not reach the lungs. Indeed, really successful uss of these inhalers requires
not only practice but good coordination between a patient’s breathing and
actuation of the device. The efficiency of administration by this route also
depends on the shape and dimensions of the patient’s oral cavity,

The second type of inhaler is essentially simpler and essentially
comprises & dose of powdered medicament which is withdrawn from the device
‘suspended in air by the patient inhaling through the device, A drawback of these
devioes is the variability of the inhalation air flow which, in tum, affects the carry
of powder from the device and the velocity of inhalation. Powder deposit in the
mouth and throat is common uatil the patient is well-practised in use of the device.
With a view to reducing these problems, it has been proposed to
provide a spacer devioe between the medicament source and the mouth of the
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patient. The spacer device essentially comprises a chamber with an inlet for
receiving the medicament suspended in gas (eg. air or propellant), and an outlet
through which the medicament suspension is drawn by inhalation of the patient.
The use of a spacer device improves the efficiency of inhalation of the
medicament into the lungs.

Spacer devices are known which are made of metal or of
polycarbonate. Metal devices are not ptefwed and polycarbonate devices are the
more common. We have found, however, that there is a drawback with
polycarbonate devices in that the powdered medicament becomes deposited on the
inner walls of the chamber, thus reducing the dose inhaled by the patient. We
have investigated this phenomenon and have found that a similer effect is shown
when a spacer is mads of various other plastics materials including polypropylene,
polystyrene and low density polyethylene. Further, we have found that whilst this
problem can be reduced by including an antistatic agent in the plastics material,
the improvement is only short-term:: the antistatic effect of the agent soon wears
off.

We have now found that this problem can be overcome by using a
non-metallic material for the spacer device, which is inherently substantially
antistatic,. We have found that, surprisingly, there are such plastics materials from
which spacer devices can be made. We have found, in particular, that plastics
matenials which absorb and retain moisture are especially suitable. Amoang the
most preferred materials are the polyamides: routine trial and experiment will

reveal whether or not any particular material is useful.
| Accordingly, in one aspect the invention provides a spacar device for
the oral administration of a volatile medium containing a medicament, which
device comprises a chamber having an iniet 1o admit a measured dose of
medicament and an outlet to be received in the mouth, wherein the chamber is
made of 2 non-metallic antistatic material,

In another aspect, the invention provides an inhaler for dispensing a
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measured dose of a medicament in a volatile medium, a spacer device for

receiving the medium, and means whereby the user can inhale the said medium
from the spacer device, wherein the spacer device is made of a non-metallic
substantially antistatic material.

The invention also includes the use of a non-metallic antistatic
spacer device for the inhalation of a particulate medicament in a volatile mediu

The invention further includes a method of administering a dose of a
fine particulate medicament suspcnded'in a gas, which comprises injecting said
dose into & non-metallic antistatic chamber, and inhaling the dose from the
chamber,

The spacer devices of the invention can be of various shapes and
constructions but we prefer the chamber to comprise two frustoconical members
assembled together coaxially at their divergent ends, said inlet and outlet being
respectively at the opposed convérgem ends. Preferably, the divergent end of one
member is received in the divergent end of the other member ta provide a
substantizlly air-tight seal. Preferably also the divergent ends have
complementary stepped surfaces to provids a close air-tight fit. Locking means
can be provided to lock the two members together in the assembled condition.

In order that the invention may bes more fully understood, one
embodimeut of spacer device of the invention will now be described, by way of
example only, with reference to the accompanying drawings, wherein:

Fig. 1 is a plan view of the assembled spacer device embodiment
according to the present invention;

Fig. 2 is a longitudinal axial sectional view of the spacer device, the
cones being dismantied:

Fig. 3 is an end view in direction A of Fig. 2;

Fig. 4 is an end view in direction B of Fig, 2; and

Fig. 5 is a schematic illustration of the spacer device positioned on a
medicament container {(eg. pump).

PCTASB9900834
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Referring to the Figs., 101 and 102 are two conical members made
of anti-static material defining chamber 120. The conical members 101 and 102

are sssembled at their divergent ends, 103 and 104, respectively. The convergent
end 105 of the conical member 101 is an inlet and is adapied to connect with a
pumping device (not shown) containing the madicinal composition. The
convergent end 106 of the conical member 102 is the outlet and is adapted to be
inserted mto the mouth of a patient. The inner surface at the divergent end of the
conical member 101 is provided with stepped rings 107, the steps being directed
towards the diverging end, and the outer surface at the divergent end of the conical
member 102 being provided with stepped rings 108 corresponding to the stepped

rings 107. A stop 110 at the divergent end of the conical member 102 restricts
msertion of the conical member §01. The conical members 10] and 102 are
provided with locking means 109, such as a notch and the projection to ensure that
the two members have been properly assembled.

In use, inlet 105 is connected to an aerosol medicament reservoir
(121) for example, and a dose of inhalant suspension is pumped into chamber 120.
The patient then places outlet 105 in the mouth and inhales steadily to draw the
suspension into the hungs. .

A polyamide spacer of the invention was compared with various
commercially available polycarbonate and metallic spacers using the fine particles
assessment test (Aerodynamic assessment of fine particle fraction as per BP
Addendum 1996 using apparatus A and ten doses).

This test for fine particle assessment by twin impinger gives an in
vitro estimate of the distribution of the drug in the human respiratory tract. The
apparatus comprises two parts. The first part is an upper impingement chamber
which corresponds to the oropharyngeal cavity (Stage 1) and has a nominal
particle size cut-off of 6.4 um. The drug deposited here is regarded as non-
respirable since it corresponds to drug deposited in the mouth or the throat. The
second part is & lower impingement chamber (Stage 2) which corresponds to the
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lungs. The amount of drug deposited here of particle size less than 6.4 micron,
corresponds to the amount of drug which would be available immediately at the
site of action i.e. in the lungs, and is considered to be the respirable fraction.
The test was conducted using a Budecourt 100 inhaler at 100 mcg
dose, fitted with a series of different spacers. The spacer according to the
invention was as illustrated in the drawings hereof and was made of polyamide.
The results were as follows:

The numbers are the percent by weight of particulate déposited after ten
“inhalations”.

The results show the advantages of the spacer of the invention both
as to the much lower deposition of solids in the spacer itself and the much higher
deposit in Stage 2.
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CLAIMS:
. A spacer device for the oral administration of a volatile medium

containing a medicament, which device comprises a chamber having an inlet to
admit a measured dose of medicament and an outlet to be received in the mouth,
wherein the chamber is made of a non-metallic antistatic material.

2. A device according to claim 1, wherein the chamber is made of an
antistatic plastics material. |

3. A device according to claim 2, wherein the chamber is made of
polyamade.

4. A device according to claim 1, 2 or 3, wherein the chamber
comprises two frustoconical members assembled togethar coaxially at their
divergent ends, said inlet and outlet being respectively at the opposed convergent
ends.

S. A device according to claim 4, wherein the divergent end of one
member is received in the divergent end of the other member to provide a
substantially air-tight seal.

é. A device according to claim 5, wherein the said divergent ends have
complementary stepped surfaces to provide a close air-tight fit.

7. A device according to claim 4, 5 or 6, whersin locking means are
provided to lock the two members together in assembled condition.

8. An inhaler for dispensing a measured dose of a medicament in &
volatile medium, a spacer device for receiving the medium, and means whereby
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the user can inhale the said medium from the spacer device, wherein the spacer

device is made of a non-metally substantially antistatic material.

9, An inhaler and spacer device according to claim 8, wherein the
spacer device is as claimed in any of claims 1 to 7.

10. The use of a non-metallic antistatic spacer device for the inhalation
of a particulate medicameat in a volatile medium.

11. The use according to claim 10, wherein there is substantially little or
no deposit of medicament on the inside of the device.

12. A method of administering a dose of a fine particulate medicament
suspended in a gas, which comprises injecting said dose into a non-metallic
antistatic chamber, and inbaling the dose from the chamber.

13. A method according to claim 12, wherein the chamber is in a device
as claimed in any of claims 1 to 7.

14. A method according to claim 12, wherein the chamber is constructed
of polyamide.
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