
16 AUG 2005 -1- SPECIFICATION' POWDER INHALATOR  TECHNICAL FIELD The
present invention relates to a powder  5 inhalator for supplying powdered
pharmaceutical drug for a  large number of doses. BACKGROUND OF THE
INVENTION Powder inhalators of this type are provided with  a supply member
for containing powdered pharmaceutical  10 drug for a large number of
doses, a drug carrier with a measuring recess having a volume equivalent to
one dose  and an operation member for operating the drug carrier. To inhale
a powdered drug, the drug is loaded  into the measuring recess from the
drug discharge aperture  15 of the supply member, and the drug carrier is
then slid away from the supply member to move the measuring recess  in a
straight line. During this movement, the powdered drug loaded  into the
measuring recess is scraped by one edge of the  20 drug discharge aperture
by the sliding action of the drug carrier, and a predetermined quantity of
the powdered drug is conveyed into the inhalation channel (Japanese Patent
Publication No. 2000-501013). Such a configuration results in the following
25 two problems. 



16 AUG 2005 -2- First, when the powdered drug is scraped, a measuring
recess 100 moves in a straight line as shown by  the arrow in Fig. 42. As a
result, the powdered drug  accumulates in the illustrated shaded-area near
the edge 5 of a drug discharge aperture 101. As a result, the  powdered
drug becomes clogged between the supply member of  the powdered drug and
the drug carrier, which reduces the  ability to measure the powdered drug
and lowers the  operating performance of the drug carrier. 10 Secondly,
static electricity is generated due to  friction when the drug carrier
slides, and thus the  powdered drug adheres to the inside of the powder
inhalator. Consequently, the quantitative accuracy and  particle containing
ratio of the powdered drug is lowered. 15 The second problem may be solved
by shortening  the stroke of the measuring recess to reduce the amount of
static electricity. However, it is difficult to reduce  the amount of
static electricity in the above-described  conventional powder inhalator
due to its configuration, as 20 described below. More specifically, the
conventional  powder inhalator is configured so that a protecting cap  also
serves as the operation member and that the measuring  recess moves by a
distance equivalent to the stroke of the  protecting cap in order to expose
the mouthpiece. Thus, 25 the measuring recess needs to move the distance
that is 



16 AUG 2005 -3- required to remove the protecting cap from the mouthpiece
of the powder inhalator. Moreover, the operation member is required to
move by a certain distance so as to give the user an 5 appropriate feeling
of operating the operation member even  when a separate operation member is
provided for operating  the drug carrier. More specifically, the powder
inhalator  should be configured so as to indicate to the user that the
powder inhalator is ready for inhalation through a  10 recognizable
operation feeling from the operation member because he/she, cannot visually
confirm that the measuring  recess has moved into an inhalation channel to
prepare the  powder inhalator for inhalation. As described above, it is
difficult to reduce  15 the amount of friction in a conventional powder
inhalator  by moving the operation member only a short distance due  to its
configuration. The conventional powder inhalator is configured  so that the
drug carrier is operated by the operation  20 member to convey the powdered
drug loaded into the measuring recess toward the mouthpiece (Japanese
Published  Application No. 5(1993)-237189). The conventional powder
inhalator contains the  supply member, the drug carrier, and other members
in a  25 housing. The operation member protrudes from the aperture 



16 AUG 2005 -4- of the housing to the outside to allow the user to
manually operate the operation member. Therefore, a gap  is created between
the operation member and the aperture,  and thus, the pharmaceutical drug
becomes moistened due to 5 external air flowing from the created gap. The
pharmaceutical drug can be protected against  humidity by carrying the
powder inhalator in a moisture- proof case, but this creates a need for the
user to remove  the powder inhalator from the moisture-proof case for 10
every use. Thus, a considerable amount of time is 15 required for the user
to inhale the powdered drug.  Moreover, portability is lowered by
containing the powder  inhalator in a moisture-proof case that is
necessarily  larger than the powder inhalator. The present invention has
been achieved in view  of the above-described problems, and provides a
powder  inhalator which can prevent the powdered drug from  becoming
clogged between the supply member and the drug  carrier, and further can
reduce the amount of 20 electrostatic charge without shortening the stroke
of the  operation member. In addition thereto, the present invention
provides a powder inhalator that has a high moisture-proof  effect without
employing a separate moist-proof case. 



16 AUG 2005 -5- DISCLOSURE OF THE INVENTION According to one aspect of the
present invention,  a powder inhalator comprises: a housing; a supply
member  for holding a powdered drug for a large number of doses 5 and
having a drug discharge aperture at its bottom  surface; a drug carrier, to
which the powdered drug is  supplied from the drug discharge aperture of
the supply  member, and having on its upper surface a measuring recess
that has a volume equivalent to one dose of the drug; and 10 an operation
member disposed so as to move freely back and  forth, and operate the drug
carrier. The drug carrier  moves in contact with the bottom surface of the
supply  member to carry the powdered drug loaded into the  measuring recess
from the position of the drug discharge 15 aperture to an air inhalation
channel. In the powder  inhalator, the drug carrier is supported pivotably
in the  housing so that the measuring recess moves in a circular  manner by
pivoting the drug carrier. It is preferred that the measuring recess is  20
located at a position between the center of the pivotal  movement of the
drug carrier and the point at which the  operation member engages the drug
carrier. It is preferred that the operation member is a  pushbutton and the
operation member is pressed to move the  25 measuring recess into the air
inhalation channel. 



16 AUG 2003 -6- It is preferred that conductivity is imparted to the supply
member, the drug carrier and the operation  member. It is preferred that
the measuring recess is a  5 spherical concave shape and provided with a
bottom. According to another aspect of the present  invention, a powder
inhalator comprises: a housing having  a mouthpiece in its front portion; a
supply member  containing powdered drug for a large number of doses; a 10
drug carrier which moves back and forth between the supply  member and the
mouthpiece to convey a dose of the powdered  drug from the supply member
toward the mouthpiece; a  protecting cap which detachably fits onto the
housing from  the front side of the housing; and an operation member 15
which operates the drug carrier by moving back and forth,  and which is
shaped like a cap so as to cover the housing  from the rear side of the
housing. In the powder  inhalator, an opening for operation is provided at
the  rear side of the housing and a connector is inserted into 20 the
opening to connect the operation member to the drug  carrier; and the
protecting cap joins at the rear end  thereof with the front end of the
operation member to  envelope the housing when covering the housing with
the  protecting cap. 25 It is preferred that a baffle is provided so as 



-7- to prevent air flowing into a gap formed between the  housing and the
operation member. It is preferred that a seal member is attached  to at
least one of the front end of the operation member  5 or the rear end of
the protecting cap, and the protecting cap and the operation member are
joined to each other via  the seal member. BRIEF DESCRIPTION OF THE
DRAWINGS Figure 1 is a perspective view illustrating a  10 powder inhalator
according to Embodiment 1 of the present  invention. Figure 2 is an
elevational cross sectional view  illustrating the powder inhalator. Figure
3 is a side elevation view illustrating  15 an exploded view of the powder
inhalator. Figure 4 is a plan view illustrating the upper- side housing of
the powder inhalator. Figure 5 is a plan view illustrating the lower- side
housing of the powder inhalator. 20 Figure 6 is a plan view illustrating a
lock  member of the powder inhalator. Figure 7 is a plan view illustrating
an  operation member of the powder inhalator. Figure 8 is a plan view
illustrating a base of  25 the powder inhalator. 16 AUG 2005 



-8- Figure 9 (a) is a plan view illustrating a drug  carrier of the powder
inhalator. Figure 9 (b) is a side elevation view  illustrating the drug
carrier of the powder inhalator. 5 Figure 10 (a) is a plan view of a press
member  of the powder inhalator. Figure 10 (b) is a cross sectional view
illustrating a state where the press member is attached to  the base. 10
Figure 11 is a plan view illustrating a counter  of the powder inhalator.
Figure 12 (a) is a plan view of a supply member  of the powder inhalator.
Figure 12 (b) is a bottom view of the supply  15 member of the powder
inhalator. Figure 13 (a) is a plan view illustrating a  mouthpiece of the
powder inhalator. Figure 13 (b) is a side elevation view of the  mouthpiece
of the powder inhalator. 20 Figure 14 is a plan view illustrating a stage
of  assembling the powder inhalator. Figure 15 is a plan view illustrating
a stage of  assembling the powder inhalator. Figure 16 is a plan view
illustrating a stage of  25 assembling the powder inhalator. 16 AUG 2005 



-9- Figure 17 is a plan view illustrating a stage of  assembling the powder
inhalator. Figure 18 is a plan view illustrating a stage of  assembling the
powder inhalator. 5 Figure 19 is a plan view illustrating an  operation of
the drug carrier of the powder inhalator.  Figure 20 is a plan view
illustrating a lock operation of the operation member of the powder
inhalator.  Figure 21 is a view schematically illustrating a  10 scraping
operation of the powdered drug by the powder  inhalator. Figure 22 is a
perspective view illustrating a  powder inhalator according to Embodiment 2
of the present  invention. 15 Figure 23 is an elevational cross sectional
view  illustrating the powder inhalator. Figure 24 is a plan view
illustrating a  connector of the powder inhalator. Figure 25 is a plan view
illustrating a base of  20 the powder inhalator. Figure 26 (a) is a plan
view illustrating a drug  carrier of the powder inhalator. Figure 26 (b) is
a side elevation view  illustrating the drug carrier of the powder
inhalator.  25 Figure 27 (a) is a plan view of a press member 6 AUG 2005 



-10 of the powder inhalator. Figure 27 (b) is a cross sectional view
illustrating a state where the press member is attached to  the base.
Figure 28 is a plan view illustrating a counter  of the powder inhalator.
Figure 29 (a) is a plan view of a supply member  of the powder inhalator.
Figure 29 (b) is a bottom view of the supply  10 member of the powder
inhalator. Figure 30 (a) is a plan view illustrating a  mouthpiece of the
powder inhalator. Figure 30 (b) is a side elevation view of the  mouthpiece
of the powder inhalator. is Figure 31 is a plan view illustrating a stage
of  assembling the powder inhalator. Figure 32 is a plan view illustrating
a stage of  assembling the powder inhalator. Figure 33 is a plan view
illustrating a stage of  20 assembling the powder inhalator. Figure 34 is
an elevational cross sectional view  illustrating inhalation operation of
the powder inhalator.  Figure 35 (a) is a plan view illustrating the
powder inhalator before operating. 25 Figure 35 (b) is a plan view
illustrating the 18 AUG 2005 



-11- powder inhalator after operating. Figure 36 (a) is a horizontal cross
sectional  view illustrating the powder inhalator before operating.  Figure
36 (b) is a horizontal cross sectional 5 view illustrating the powder
inhalator after operating.  Figure 37 is a plan view illustrating a lock
operation of the operation member of the powder inhalator.  Figure 38 is an
elevational cross sectional view illustrating a powder inhalator according
to Embodiment 3  10 of the present invention. Figure 39 is a plan view
illustrating the  position relation among a counter, a hopper and a
connector of the powder inhalator. Figure 40 is a side elevation view
illustrating  15 the position relation between a counter and a ratchet of
the powder inhalator. Figure 41 (a) is a plan view illustrating the  powder
inhalator before operating. Figure 41 (b) is a plan view illustrating the
20 powder inhalator after operating. Figure 42 is a view schematically
illustrating a  scraping operation of the powdered drug by the powder
inhalator. BEST MODE FOR CARRYING OUT THE PRESENT INVENTION 25 Hereinafter,
the embodiments of the present 16 AUG 2005 



-12- invention will be described with reference to drawings.  Embodiment 1
Fig. 1 is a perspective view of a powder  inhalator. Fig. 2 is a cross
sectional view of the powder  5 inhalator. Fig. 3 is a side elevation view
of an exploded powder inhalator. As shown in Figs. 1 through 3, the  powder
inhalator is provided with a housing 1A, a  mouthpiece 2 for active
inhalation of powdered drugs, a  .supply member 3 for containing powdered
drug for a large 10 number of doses, a drug carrier 4 for carrying a dose
of  the powdered drug, an operation member 5 (pushbutton) for  operating
the drug carrier 4, a lock member 6 for locking  the operation member 5, a
base 7 and a counter 8 for  displaying the number of doses. 15 The housing
1A is provided with an upper-side  housing la, a lower-side housing lb and
a protecting cap  lc. The upper-side housing la and the lower-side housing
lb are joined to each other by a latch hook ld and a latch  groove le shown
in Fig. 3 in a snap-in style. The drug 20 carrier 4 can slide as described
later, and thus, the  housing 1A has a wide breadth so as to ensure a gap
for  sliding the drug carrier 4. As shown in Figs. 2 and 4, an attachment
portion  if for the mouthpiece 2 is provided at each tip portion of  25 the
upper-side housing la and the lower-side lb. A 16 AUG 2005 



-13- pinching projection lg for pinching the mouthpiece 2 is  provided at
the attachment portion If. A containing  portion lh for the operation
member 5 is formed at each  end of the upper-side housing la and the
lower-side 5 housing lb. An air intake li shaped in a long, horizontal
slot is provided in the vicinity of the attachment portion  If for the
mouthpiece 2 of the upper-side housing la. A  window lj is provided at a
location corresponding to the  attachment location for a counter 8, through
which the  10 counter 8 can be read out. As shown in Fig. 5, the inside of
the lower-side  housing lb is provided with the following members: a
linear projection 1k and a guide shaft lm which guide an  operation member
5; a containing unit lu surrounded by a 15 projection In for containing the
lock member 6; a pivot  shaft lp of the lock member 6 provided within the
containing unit 1u; a spring-latch projection lq; a base  receiver Ir; and
an engagement projection Is. The mouthpiece 2 is configured by a body 2a
and  20 a cover 2b. A drug inhalation channel 2c for dispersing  the
powdered drug is formed in the body 2a. An engagement  groove 2e is formed
at an outer peripheral portion of the  body 2a. An air-intake aperture 2f
is provided at the  cover 2b. 25 The supply member 3 is provided with a
hopper 3a 16 AUG 2005 



-14- which contains the powdered drugs for about 200 doses. A  drug
discharge aperture 3b is provided at the bottom end  of the hopper 3a. An
aperture 3c at the upper-end side of  the hopper 3a of the supply member 3
is closed by means of 5 a lid 3d for protecting the powdered drug against
humidity.  An air-intake grove 32 is formed at the outer wall surface  of
the hopper 3a. The supply member 3 is further provided  with a through hole
3f and a cover 3e having a positioning  pin 3h for positioning a counter 8.
In addition thereto, 10 a thick-wall part 3g is formed at regions
corresponding to  the periphery of the drug discharge aperture 3b and a
sliding part 4e of the drug carrier 4 so as to reduce an  area contacting
the surrounding portion of a measuring  recess 4c of the drug carrier 4,
which will be described 15 later. Thus, the drug carrier 4 contacts only
the bottom  surface of the thick-wall part 3g. The operation member 5 is
arranged to  reciprocate in parallel to the housing 1A and is pressed
against elasticity of an operation spring (coil spring) 51. 20 The
operation member 5 is provided with a guide plate 5a  which is provided
with a latching slot 5b and a guiding  slot 5c of the drug carrier 4 and an
insertion slot 5d  through which a spring-latch projection lq of the lower-
side housing lb is inserted. The bottom surface of the 25 guide plate 5a is
further provided with an engagement pin 16 AUG 2005 



_15- 5e. A spring attachment shaft 5f for attaching an  operation spring 51
is provided protruding from the  operation member 5. The lock member 6 is
provided with a guide  5 groove 6a, a first switch portion 6b, a second
switch  portion 6c, an upper engagement portion 6d, a lower  engagement
portion 6e, an aperture for pivoting 6f and an  elastic arm 6g. The lock
member 6 is contained in the  containing unit lu of the lower-side housing
lb. The 10 aperture for pivoting 6f receives the pivot shaft lp  formed
within the containing unit lu. The operation  member 5 is positioned over
the lock member 6 in such a  way that the engagement pin 5e of the
operation member 5  is inserted into the guide groove 6a of the lock member
6. 15 The operation of the lock member 6 will be  described. When the
operation member 5 is pressed by a  finger tip, the engagement pin 5e of
the operation member  5 reaches the first switch portion 6b from the lower
engagement portion 6e through the guide groove 6a of the 20 lock member 6
(Fig. 20 (a) ) . During this movement, the  lock member 6 slides against
the elasticity of the elastic  arm 6g. Thereafter, the operation member 5
is released,  and thus the engagement pin 5e of the operation member 5
engages with the upper engagement portion 6d by means of 25 elasticity of
the operation spring 51, whereby the 16 AUG 2005 



operation member 5 is pressed to be locked. Subsequently,  when the
operation member 5 is re-pressed, the engagement  pin Se is released from
the lower engagement portion 6e by  means of elastic restoring force of the
elastic arm 6g, to 5 reach the second switch portion 6c (Fig. 20 (b) When
pressing force applied to the operation member 5 is  released, the
engagement pin 5e moves to the lower  engagement portion 6e through the
guide groove 6a by means  of elasticity of the operation spring 51, and
thus the 10 operation member 5 returns to the original position (Fig.  20
(a)). The whole operation of the powder inhalator will  be described later.
The drug carrier 4 is provided with a shaft  opening 4a at one end thereof,
and a latch pin 4b at the  15 other end thereof as shown in Fig. 9. A
single-dose measuring recess 4c having a spherical concave shape and
provided with a bottom is formed at a point midway between  the shaft
opening 4a and the latch pin 4b. The drug  carrier 4 is further provided
with a ratchet 4d which 20 engages with the counter 8 for rotating the
same. The  measuring recess 4c may be a through hole. The upper surf ace of
the drug carrier 4 is  partially raised to form an arc-shaped sliding
portion 4e  as view in a plan, at one end of which the measuring 25 recess
4c is positioned. Thus, the sliding portion 4e 1 6 AUG. 20915 -17- 



alone of the drug carrier 4 contacts the bottom surface of  the thick-wall
part 3g at the surrounding portion of the  drug discharge aperture 3b of
the supply member 3 even  when the measuring recess 4c moves in a circular
manner. 5 The drug carrier 4 is slidably supported by the  pivot pin 7i of
the base 7 as described later. The drug  carrier 4 engages with the
operation member 5 by inserting  the latch pin 4b of the drug carrier 4
into the latching  slot Sb. 10 The sliding portion 4e of the drug carrier 4
elastically contacts the bottom surface of the thick-wall  part 3g at the
surrounding portion of the drug discharge  aperture 3b of the supply member
3 by elastically  energizing the drug carrier 4 upwardly by means of a
press 15 member 9 which will be described later. Thus, the sliding  portion
4e of the drug carrier 4 contacts tightly the  surrounding portion of the
drug discharge aperture 3b of  the hopper 3a, which prevents leakage of the
powdered drug  from the measuring recess 4c of the drug carrier 4. 20 The
base 7 is provided with an engagement  aperture 7a and a counter
support-shaft 7b. A counter  support-ring 7c is provided at the surrounding
portion of  the counter support-shaft 7b. A notch 7d is provided in a
range in which the engagement pin 4b moves due to the  25 sliding action of
the drug carrier 4. 16 AUG 2005 -18- 



The base 7 is provided further with an attachment portion 7e for the press
member 9. The  attachment portion 7e is provided with a spring support-
shaft 7g having an engagement aperture 7f and a fix pin 7h. 5 The bottom
surface of the press member 9 is provided with  a boss 9c having an
engagement projection 9a and an  engagement aperture 9b. As shown in Fig.
10 (b), the  press member 9 is spring-forced upwardly by engaging the
engagement aperture 9b of the press member 9 with the fix 10 pin 7h of the
base 7, and engaging the engagement  projection 9a of the press member 9
with the spring  support-shaft 7g of the base 7 through which the press
spring (coil spring) 10 is inserted. A pivot pin 7i is  formed in the
vicinity of the attachment portion 7e of the  15 press member 9. A counter
8 having a known structure can be  employed. More specifically, the counter
8 is provided  with a disk having a cam 8a representing the ones digit
,and a wheel with a cam 8b representing the tens digit. 20 The disk with
cam 8a is rotatably supported by the counter  support-shaft 7b of the base
7, and is fitted into the  wheel with cam 8b, and is also supported by
means of the  counter support ring 7c of the base 7. The ratchet 4d is
activated by the sliding  25 action of the drug carrier 4 and causes the
disk with cam 16 AUG 2005 5 



-19- 8a representing the ones digit to rotate increasing the  count. The
wheel with cam 8b rotates increasing the count  at the time of 10th dose.
Thus, the dose number can be  displayed until the wheel with cam 8b attains
full count. It may be configured to leak static electricity by imparting
conductivity to material of the supply member  3, the drug carrier 4 and
the operation member 5 by adding  a conductive filler, such as carbon,
thereto. The members, to which conductivity is imparted,  10 are not
limited to the supply member 3, the drug carrier 4  and the operation
member S. Hereinafter, assembling processes of the powder  inhalator will
be described. Initially, the lock member 6 is contained in the  15
containing unit lu of the lower-side housing lb as  described above.
Thereafter, the operation member 5 is  attached to the lower housing lb to
be located on the lock  member 6. During this process, the guide shaft lm
of the  lower-side housing lb is inserted into the guiding slot 5c 20 of
the operation member 5. The spring-latch projection lq  of the lower-side
housing lb is inserted through the  insertion slot 5d of the operation
member 5. One end of  the operation spring 51 inserts through the spring
attachment shaft 5f of the operation member 5, and the 25 other end thereof
is latched at the spring-latch 16 AUG 2005 



-20- projection lq of the lower-side housing lb. Subsequently, the base 7
is mounted on the base  receiver lr of the lower-side housing lb and the
position  of the base 7 is then determined by engaging the 5 engagement
aperture 7a of the base 7 with the engagement  projection is of the
lower-side housing lb (Fig. 16). The press member 9 is installed on the
base 7 as  described above, and thereafter the drug carrier 4 is  mounted
on the base 7 and the press member 9. During this 10 process, the aperture
for pivoting 4a of the drug carrier  4 and the pivot pin 7i of the base 7
are engaged with each  other, and the engagement pin 4b of the drug carrier
4 then inserts into the latching slot 5b of the operation  member. 5,
whereby the drug carrier 4 engages with the 15 operation member 5 (Fig.
17). The counter 8 is installed  on the base 7 as described above. The
engagement groove  2e of the mouthpiece 2 engages with the pinching
projection lg of the lower-side housing lb. Subsequently, the position of
the counter 8 is  20 determined by a cover 3e of the supply member 3 by
locating the supply member 3 on the drug carrier 4, and  inserting the
through hole 3f of the supply member 3 and  the aperture for pivoting 4a of
the drug carrier 4 through  the pivot pin 7i of the base 7 in such a way
that the drug  25 carrier 4 is slidably supported (Fig. 18). 16 AUG 2005 



-21- The position of the supply member 3 is determined by means of the
positioning unit formed inside  of the upper-side housing la by joining the
upper-side  housing la to the lower-side housing lb. And then, the 5
pinching projection 1g of the upper-side housing la  engages with the
engagement groove 2e of the mouthpiece 2.  Finally, the cover 2b engages
with the body 2a of the  mouthpiece 2. As described above, the powder
inhalator is  10 assembled by stacking members from the bottom up.
Therefore, the assembling processes are clarified and thus  the
productivity is improved. Moreover, screws are not  required, which further
increases the productivity. The powder inhalator configured thus can
improve  15 measurability of the powdered drug by means of the  measuring
recess 4c when operated as follows. As shown in Fig. 2, before the
operation member  5 is pressed, the drug carrier 4 is positioned at a drug
loading position where the measuring recess 4c of the drug 20 carrier 4 is
aligned with the drug discharge aperture 3b  of the supply member 3. When
the operation member 5 is pressed to be  locked, the drug carrier 4 slides
and thus the measuring  recess 4c moves into a gap in the vicinity of an
air 25 intake groove 32 of the hopper 3a from the drug loading 16 AUG 2005 



-22 position as represented by a chain double-dashed line in  Fig. 2.
During this movement, the powdered drug loaded  within the measuring recess
4c is scraped by the thick wall part 3g at the surrounding portion of the
drug  5 discharge aperture 3b. Thus, one dose of the powdered drug is
carried to a gap in the vicinity of the air-intake  groove 32.
Subsequently, the inside of the housing IA is  rendered to be a negative
pressure by means of air-intake 10 pressure of a patient when the patient
inhales air into  the housing IA from the air-intake aperture 2f of the
mouthpiece 2. Thus, external air is inhaled into the  housing 1A from the
air intake li of the housing 1A to  reach the drug inhalation channel 2c of
the mouthpiece 2 15 through the air-intake groove 32 of the mouthpiece 2
shown  by an arrow in Fig. 2. Thus, air impact is applied to the  powdered
drug loaded in the measuring recess 4c of the  drug carrier 4, and the
powdered drug is then dispersed  within the drug inhalation channel 2c of
the mouthpiece 2. 20 Hence, the powdered drug reaches the inside of lungs
with  the inhaled air through the air-intake aperture 2f. The operation
member 5 is returned to the  original position, and thus the drug carrier 4
swings back  to return to the drug loading position under the drug  25
discharge 3b of the supply member 3. 16 AUG 2005 



-23 As described above, when the supply member 5 is  pressed or returned,
the sliding portion 4e of the drug carrier 4 slides with respect to the
surrounding portion  of the drug discharge aperture 3b of the supply member
3, 5 and the measuring recess 4c of the drug carrier 4  reciprocates in a
circular manner between a position  corresponding to the drug discharge
aperture 3b and a  position in the gap in the vicinity of the air-intake
groove 32. 10 The measuring recess 4c of the drug carrier 4 is  positioned
at a midpoint between the shaft opening 4a of  the drug carrier 4 (center
of the pivotal movement of the  drug carrier) and the latch pin 4b of the
drug carrier 4  (the point at which the operation member engages the drug
15 carrier). Thus, stroke of the measuring recess 4c is  shorter than that
of the operation member 5. Therefore,  the slide distance of the measuring
recess 4c (surrounding  portion) is shortened, which can minimize static
electricity amount and can improve measurability of the 20 powdered drug by
means of the measuring recess 4c, as  compared to the conventional powder
inhalator in which the  measuring recess moves by the same distance as the
operation member 5. The measuring recess 4c reciprocate in a  25 circular
manner as shown in Fig. 21. Thus, the powdered 16 AUG 2005 



-24- drug flows along an aperture wall 31c of the drug  discharge aperture
3b of the hopper 3a as shown by the  arrow in Fig. 21 when the powdered
drug is scraped.  Consequently, the powdered drug accumulates at the 5
vicinity of the aperture wall 31c of the drug discharge 3b,  which can
prevent the powdered drug from entering a gap  between the supply member 3
and the drug carrier 4. The powder inhalator is disposed when the  powdered
drug is completely exhausted. 10 Embodiment 2 Fig. 22 is a perspective view
of a powder  inhalator. Fig. 23 is a cross sectional view of the  powder
inhalator. The powder inhalator is provided with a  housing lA having a
housing body 1 and a mouthpiece 2, a 15 protecting cap 1c, a supply member
3 for containing  powdered drug for a large number of doses, a drug carrier
4 for carrying a dose of the powdered drug, an operation  member 5A for
operating the drug carrier 4, a connector 5  for establishing connection
between the drug carrier 4 and 20 the operation member 5A, a lock member 6
for locking the  operation member 5A via the connector 5, a base 7 and a
counter 8 for displaying the number of doses. As shown in Fig. 23, the
housing body 1 is  provided with an upper-side housing la and a lower-side
25 housing lb. At a rear end of the housing body 1 is 16 AUG 2005 



-25- provided with an aperture 10A for operation through which  the
connecter 5 is inserted. The upper-side housing la and the lower-side
housing lb are joined to each other by a latch hook and a  5 latch groove
(not shown) in a so-called snap-in style. As shown in Figs. 22 and 35, air
intakes li shaped in a long,  horizontal slot are formed at a center of the
front  portion and both sides of the upper housing la. A window  lj is
provided at a portion corresponding to an attachment 10 portion for a
counter 8, through which the display of the  counter 8 can be read out. As
shown in Fig. 31, the  inside of the lower-side housing lb is provided with
the  following members: a linear projection lk and a guide  shaft 1m which
guide the connector 5; a containing unit it 15 surrounded by a projection
in for containing the lock  member 6; a pivot shaft ip of the lock member 6
provided  within the containing unit it; a spring-latch projection  1q; a
base receiver ir; and an engagement projection is. The mouthpiece 2 is
configured by a body 2a and  20 a cover 2b as shown in Fig. 23. A drug
inhalation channel  2c for dispersing the same is formed in the body 2a. An
engagement groove 2e is formed at an outer peripheral  portion of the body
2a. An air-intake aperture 2f is  provided at the cover 2b. 25 As shown in
Figs. 23 and 29, the supply member 3 16 AUG 2005 



-26- is provided with a hopper 3a which contains the powdered  drug for
about 200 doses. A drug discharge aperture 3b is  provided at the bottom
end of the hopper 3a. An aperture  3c at the upper-end side of the hopper
3a of the supply 5 member 3 is closed by means of a lid 3d for protecting
the powdered drug against humidity. An air-intake grove 32 is  formed at
the outer wall surface of the hopper 3a. The  supply member 3 is further
provided with a through hole 3f  and a cover 3e having a positioning pin 3h
for positioning 10 a counter 8. In addition thereto, a thick-wall part 3g
is  formed at regions corresponding to the periphery of the  drug discharge
aperture 3b and a sliding portion 4e of the  drug carrier 4 so as to reduce
an area contacting the  surrounding portion of a measuring recess 4c of the
drug 15 carrier 4, which will be described later. Thus, the drug  carrier 4
contacts only the bottom surface of the thick- wall part 3g. As shown in
Figs. 22 and 23, the protecting cap  lc is set to a size which covers front
portions of the  20 mouthpiece 2 and the housing body 1, and has a seal
member  11c formed by elastomer or the like at a rear end. The connector 5
is arranged to reciprocate in  parallel to the housing body 1 and is
pressed against  elasticity of an operation spring (coil spring) 51 as 25
shown in Fig. 37. As shown in Fig. 24, the connector 5 is 1  AUG 2005 



-27 provided with a guide plate 5a which is provided with a  latching slot
5b and a guiding slot 5c of the drug carrier  4 and an insertion slot 5d
through which a spring-latch  projection 1q of the lower-side housing lb is
inserted. 5 The bottom surface of the guide plate 5a is further  provided
with an engagement pin 5e. A spring attachment  shaft 5f for attaching an
operation spring 51 is provided  protruding from the operation member 5. At
a rear end of  the guide plate 5a is formed an L-shaped attachment 10
portion 5g for attaching the operation member 5A. An  engagement aperture
5h is formed at the attachment portion  5g. At both sides of the attachment
portion 5g is formed  a latch elastic portion Si. The operation member 5A
is shaped like a cap,  15 and covers an aperture 10A by covering the rear
portion of  the housing body I and is provided at the rear portion of  the
housing body in such a way as to move back and forth  as shown in Figs. 22
and 34. A small gap 10B is formed  between the operation member 5A and the
housing body 1. A 20 baffle 10c is formed at the whole outer peripheral
portion  of the housing body so that external air cannot flow into  the
housing body 1 from the gap 10B through the aperture  10A. Because the
operation member 5A covers the rear  portion of the housing body 1, the
external air inflow 25 path that extends from the inlet of the gap 10B to
the 16 AUG 2005 



-28- powdered drug contained in the housing body 1A is  lengthened, making
it difficult for external air to enter.  At the bottom surface of the
operation member 5A are  formed an engagement projection 51A and a latch
projection 5 52A. The engagement projection 51A engages with the
engagement aperture 5h of the connector 5, and the latch  elastic portions
5i of the connector 5 are latched at the  latch projection 52A with elastic
formation. The lock member 6 is provided with a guide  10 groove 6a, a
first switch portion 6b, a second switch  portion 6c, an upper engagement
portion 6d, a lower  engagement portion 6e, an aperture for pivoting 6f and
an  elastic arm 6g as shown in Fig. 31. The lock member 6 is  contained in
the containing unit it of the lower-side 15 housing lb. The aperture for
pivoting 6f receives the  pivot shaft lp formed within the containing unit
lu. The  connector 5 is positioned on the lock member 6 in such a  way that
the engagement pin Se of the connector 5 is  inserted into the guide groove
6a of the lock member 6. 20 The operation of the lock member 6 will be
described. When the connector 5 is pressed via the  operation member 5A,
the engagement pin 5e of the  connector 5 reaches the first switch portion
6b from the  lower engagement portion 6e of the lock member 6 through 25
the guide groove 6a (Fig. 37 (a)). During this movement, 16 AUG 2005 



-29- the lock member 6 slides against the elasticity of the  elastic arm
6g. Thereafter, the operation member 5A is  released, and thus the
engagement pin 5e of the connector 5 engages with the upper engagement
portion 6d by means of  5 elasticity of the operation spring 51, whereby
the connector 5 is pressed to be locked. Subsequently, when  the connector
5 is re-pressed via the operation member 5A, the engagement pin 5e is
released from the lower  engagement portion 6e by means of elastic
restoring force 10 of the elastic arm 6g of the lock member 6, to reach the
second switch portion 6c (Fig. 37 (b)). When pressing  force applied to the
operation member 5A is released, the  engagement pin 5e moves to the lower
engagement portion 6e  through the guide groove 6a by means of elasticity
of the 15 operation spring 51, and thus the operation member 5A and  the
connector 5 return to the original position (Fig. 37 (a)). The whole
operation of the powder inhalator will be  described later. The drug
carrier 4 is provided with a shaft  20 opening 4a. at one end thereof, and
a latch pin 4b at the  other end thereof as shown in Fig. 25. A single-dose
measuring recess 4c having a spherical concave shape and  provided with a
bottom is formed at a point midway between  the shaft opening 4a and the
latch pin 4b. The drug 25 carrier 4 is further provided with a ratchet 4d
which 18 AUG 2005 



-30- engages with the counter 8 for rotating the same. The  measuring
recess 4c may be a through hole. The upper surface of the drug carrier 4 is
partially raised to form an arc-shaped sliding portion 4e  5 as view in a
plan, at one end of which the measuring recess 4c is located. Thus, the
sliding portion 4e alone  of the drug carrier 4 contacts the bottom surface
of the  thick-wall part 3g at the surrounding portion of the drug
discharge aperture 3b of the supply member 3 even when the  10 measuring
recess 4c moves in a circular manner. The drug carrier 4 is slidably
supported by the  pivot pin 7i of the base 7 as described later. The drug
carrier 4 engages with the connector 5 by inserting the  latch pin 4b of
the drug carrier 4 into the latching slot  15 5b. The sliding portion 4e of
the drug carrier 4  elastically contacts the bottom surface of the
thick-wall  part 3g at the surrounding portion of the drug discharge
aperture 3b of the supply member 3 by elastically 20 energizing the drug
carrier 4 upwardly by means of a press  member 9, which will be described
later. Thus, the  sliding portion 4e of the drug carrier 4 contacts tightly
the surrounding portion of the drug discharge aperture 3b  of the hopper
3a, which prevents leakage of the powdered 25 drug from the measuring
recess 4c of the drug carrier 4. -31- 



The base 7 is provided with an engagement aperture 7a and a counter
support-shaft 7b as shown in Fig.  24, etc. A counter support-ring 7c is
provided at the  surrounding portion of the support-shaft 7b. A notch 7d 5
is provided in a range in which the engagement pin 4b  moves due to the
sliding action of the drug carrier 4. The base 7 is provided further with
an  attachment portion 7e for the press member 9. The  attachment portion
7e is provided with a spring support 10 shaft 7g having an engagement
aperture 7f and a fix pin 7h.  The bottom surface of the press member 9 is
provided with  a boss 9c having an engagement projection 9a and an
engagement aperture 9b. As shown in Fig. 27 (b), the  press member 9 is
spring-forced upwardly by engaging the 15 engagement aperture 9b of the
press member 9 with the fix  pin 7h of the base 7, and engaging the
engagement  projection 9a of the press member 9 with the spring
support-shaft 7g of the. base 7 through which the press  spring (coil
spring) 10 is inserted. A pivot pin 7i is 20 formed in the vicinity of the
attachment portion 7e of the  press member 9. A counter 8 having a known
structure can be  employed. More specifically, the counter 8 is provided
with a disk with a cam 8a representing the ones digit and 25 a wheel with a
cam 8b representing the tens digit. The -32- disk with cam 8a is rotatably
supported by the counter  



support-shaft 7b of the base 7, and is fitted into the  wheel with cam 8b,
and is also supported by means of the  counter support ring 7c. 5 The
ratchet 4d is activated by the sliding  action of the drug carrier 4 and
causes the disk with cam  8a representing the ones digit rotates increasing
the  count. The wheel with cam 8b rotates increasing the count  at the time
of 10th dose. Thus, the dose number can be  10 displayed the wheel with cam
8b attains full count. It may be configured to leak static electricity  by
imparting conductivity to material of the supply member 3, the drug carrier
4 and the connector 5 by adding a  conductive filler, such as carbon,
thereto. is The members, to which conductivity is imparted,  are not
limited to the supply member 3, the drug carrier 4  and the connector 5.
Hereinafter, assembling processes of the powder  inhalator will be
described. 20 Initially, the lock member 6 is contained in the  containing
unit it of the lower-side housing lb as shown  in Fig. 31. Thereafter, the
connector 5 is attached to  the lower housing lb to be located on the lock
member 6.  During this process, the guide shaft lm of the lower-side 25
housing lb is inserted into the guiding slot 5c of the 16 AUG 2005 -33-
operation member 5. The spring-latch projection lq of the  



lower-side housing lb is inserted through the insertion  slot 5d of the
connector 5. One end of the operation  spring 51 inserts through the spring
attachment shaft 5f 5 of the connector 5, and the other end thereof is
latched  at the spring-latch projection lq of the lower-side  housing 1b.
Subsequently, as shown in Fig. 33, the base 7 is  mounted on the base
receiver lr of the lower-side housing 10 lb and the position of the base 7
is then determined by  engaging the engagement aperture 7a of the base 7
with the  engagement projection Is of the lower-side housing lb.
Thereafter, the press member 9 is installed on the base 7  and the drug
carrier 4 is then mounted on the base 7 and 15 the press member 9 as
described above. During this  process, the aperture for pivoting 4a of the
drug carrier  4 and the pivot pin 7i of the base 7 are engaged with each
other, and the engagement pin 4b of the drug carrier 4  then inserts into
the latching slot 5b of the connector 5, 20 whereby the drug carrier 4
engages with the operation  member 5. The counter 8 is installed on the
base 7, and  the engagement groove 2e of the mouthpiece 2 then engages
with the pinching projection lg of the lower-side housing  25 lb as
described above. 16 AUG 2005 -34- Subsequently, the position of the counter
8 is 



determined by a cover 3e of the supply member 3 by  locating the supply
member 3 on the drug carrier 4, and  inserting the through hole 3f of the
supply member 3 and 5 the aperture for pivoting 4a of the drug carrier 4
through  the pivot pin 7i of the base 7 in such a way that the drug
carrier 4 is slidably supported as shown in Fig. 23. The position of the
supply member 3 is  determined by means of the positioning unit formed
inside  10 of the upper-side housing la by joining the upper-side housing
la to the lower-side housing lb. And then, the  pinching projection lg of
the upper-side housing la  engages with the engagement groove 2e of the
mouthpiece 2.  Then, the cover 2b engages with the body 2a of the  15
mouthpiece 2. As shown in Fig. 33, the operation member 5A  covers the rear
portion of the housing body 1, and the  engagement projection 1A engages
with the engagement  aperture 5h of the attachment portion 5g of the
connector  20 5. The supply member 3 is not shown in Fig. 33. The powder
inhalator configured thus will be  operated as described below. The drug
carrier 4 is positioned at a drug  loading position where the measuring
recess 4c of the drug  25 carrier 4 aligns with the drug discharge aperture
3b of 16 AUG 2005 -35- the supply member 3 when the protecting cap lc is
attached  



to the powder inhalator as shown in Fig. 23. As shown in Figs. 34 through
36, when the  protecting cap lc is removed and the operation member 5A  5
is then pressed to lock the connector 5 with holding the housing 1A, the
drug carrier 4 slides and thus the  measuring recess 4c moves into gap in
the vicinity of an  air-intake groove 32 of the hopper 3a from the drug
loading position as represented by a chain double-dashed  10 line. During
this movement, the powdered drug loaded  within the measuring recess 4c is
scraped by the thick- wall part 3g at the surrounding portion of the
pharmaceutical discharge aperture 3b. Thus, one dose of 15 the powdered
drug is carried to the gap at the vicinity of  the air-intake groove 32.
Subsequently, the inside of the housing body I  is rendered to be a
negative pressure by means of air- intake pressure of a patient when the
patient inhales air 20 into the housing 1A from the air-intake aperture 2f
of the  mouthpiece 2. Thus, external air is inhaled into the  housing body
1 from the air intake li of the housing body  I to reach the drug
inhalation channel 2c of the  mouthpiece 2 through the air-intake groove 32
of the 25 mouthpiece 2 shown by the arrow in Fig. 34. Thus, air 16 AUG 2005
-36 impact is applied to the powdered drug loaded in the  



measuring recess 4c of the drug carrier 4, and the  powdered drug is then
dispersed within the drug inhalation  channel 2c of the mouthpiece 2.
Hence, the powdered drug 5 reaches the inside of lungs with the inhaled air
through  the air-intake aperture 2f. The operation member 5 is re-pressed
to be  returned to the original position with holding the hosing  IA, and
thus the drug carrier 4 swings back to return to 10 the drug loading
position under the drug discharge 3b of  the supply member 3. As shown in
Fig. 35 (b), a window lj through  which the display of the counter 8 can be
read out is  covered by the operation member 5A when a user presses the 15
operation member 5A, which prevents the user from seeing  the display of
the number of doses while the counter 8 is  changing. Thus, the user only
sees the display of the  number of doses through the window lj after the
display  has changed. Therefore, the user does not misunderstand 20 the
number of doses indicated by the counter display while it is changing. As
shown in Fig. 23, when the powder inhalator  is not being used (when
carrying it, etc.), the housing 1A  is entirely enveloped because when the
front portion of 25 the housing 1A is covered with the protecting cap lc,
the 16 AUG 2005 -37- rear end of the protecting cap lc engages with the
front  



end of the operation member 5A via a seal member 11c. The powder inhalator
is discarded when the  powdered drug within the hopper 3a is completely
exhausted.  5 The moisture-proofness of the powder inhalator can also be
improved by configuring the inside of the  powder inhalator in such a way
as to insert a tablet-like  drying agent. The cap-shaped operation member
5A and the  10 protecting cap lc are preferably formed from a material
with low moisture permeability, such as high-density  polyethylene,
polypropylene or the like, in view of the  objective to be attained. Such
materials may eliminate  the necessity of employing the seal material 11c.
15 Embodiment 3 Fig. 38 is an elevational cross sectional view
illustrating a powder inhalator. Fig. 39 is a plan view illustrating the
position relation among a counter 8, a  hopper 3a and a connector 5 of the
powder inhalator. Fig. 20 40 is a side elevation view illustrating the
position  relation between a counter 8 and a ratchet 4 of the powder
inhalator. The basic configuration of the powder inhalator  of the present
embodiment is the same as that of the 25 Embodiment 2. More specifically,
the powder inhalator is 16 AUG 2005 -38- provided with a housing 1A having
a housing body 1 and a  



mouthpiece 2, a protecting cap lc, a supply member 3 for  containing
powdered drug for a large number of doses, a  drug carrier 4 for carrying a
dose of the powdered drug, 5 an operation member 5A for operating the drug
carrier 4, a 10 connector 5 for establishing connection between the drug
carrier 4 and the operation member 5A, a lock member 6 for  locking the
operation member 5A via the connector 5, a  base 7 and a counter 8 for
displaying the number of doses. The powder inhalator of the present
embodiment  is different from that of the Embodiment 2 in that the
ring-shaped counter 8 is located around the hopper 3a so  that the dose
numbers are counted by rotating the counter  8 around the hopper 3. As
described above, a space around 15 the hopper 3a is utilized to contain the
counter 8 and  thus a length of the powder inhalator is shortened to
enhance the portability thereof. An opening lv for  opening/closing a lid
3d is provided at a location.  corresponding to the lid 3d of the hopper 3a
of the 20 housing IA. Thus, the lid 3d can be opened/closed  requiring no
disassembling the housing 1A, which is also  different from the powder
inhalator of other embodiments.  In the present embodiment, the same or
similar parts are  designated by the same numerals as in the Embodiment 2,
25 and thus the detailed descriptions are omitted. 16 AUG 2005 -39- 



The present embodiment adopts the following configuration so that the
counter 8 is located around the  hopper 3a. As shown in Fig. 38, the base 7
is provided with  5 a large diameter aperture 7j, into which the hopper 3a
is fitted. The counter 8 placed on the base 7 is located  around the hopper
3a. An external rib 3i is provided at  the hopper 3a to determine the
position of the counter 8.  Accordingly, the base 7 needs not to be
provided with 10 neither the cover 3e for determining the position of the
counter 8 nor the counter support-shaft 7b. The powder inhalator is
assembled as follows.  The counter 8 is placed on the base 7. In this
state, the  counter 8 is located around the large diameter aperture 7j 15
of the base 7. Subsequently, the hopper 3a is fitted into  the large
diameter aperture 7j of the base 7 and the  counter 8 is then pressed from
above with the external rib  3i of the hopper 3a. As shown in Fig. 40, the
ratchet 4d for rotating  20 the counter 8 is formed at the connector 5. The
ratchet  4d is reciprocated in a straight line with the operation  of the
operation member 5A so as to rotate the counter 8.  The window lj is
provided at a location corresponding to  the attachment location for the
counter 8, through which 25 the counter 8 can be read out. Air intakes li
are 16 AUG 2005 -40- 



provided at both sides of the, front portion of the upper  housing la. The
spring-latch projection 1q is provided at  the base 7. The powder inhalator
of. the present invention is  5 configured as described above, thus
enabling the various  effects described below to be obtained. According to
the powder inhalator of the present  invention, the drug carrier is
slidably disposed so that  the measuring recess moves in a circular manner
by sliding 10 the drug carrier. Thus, when the measuring recess moves
toward the drug inhalation channel, the powdered drug  flows along the
aperture wall of the drug discharge  aperture, whereby the powdered drug
can be scraped  smoothly. Thus, the powdered drug is prevented from 15
becoming clogged between the supply member and the drug  carrier.
Therefore, it is possible to prevent any lowering  of the ability to
measure the powdered drug and to avoid  deterioration in the operability of
the drug carrier.  Moreover, production cost can be reduced by simplifying
20 the mechanism in which the measuring recess moves between  the drug
discharge aperture of the supply member and the  air-intake channel. The
stroke of the measuring recess can be made  shorter than the stroke of the
operation member of the  25 drug carrier by positioning the measuring
recess between 16 AUG 2005 -41- 



the center of the pivotal movement of the drug carrier and  the point at
which the operation member engages the drug  carrier. Therefore, the amount
of static electricity that  is accumulated can be reduced, which prevents
the 5 quantitative accuracy and particle-containing ratio from  being
lowered. When the operation member is configured with a  pushbutton and the
measuring recess is designed to move  from the drug loading position to the
drug dispersion 10 position by pressing the operation member, the operation
member does not need to move the distance that is required  to remove the
protecting cap from the inhalation opening  in the conventional powder
inhalator in which the  operation member also serves as the protecting cap.
Thus, 15 the operating distance of the operation member can be  shortened,
which reduces the resulting amount of static  electricity. Static
electricity produced by friction can be  leaked when conductivity is
imparted to the supply member,  20 the drug carrier and the operation
member, thereby allowing extremely small amounts of powdered drug to be
consistently measured and a high particle-containing ratio  to be attained.
In the above-described mechanism in which the  25 measuring recess moves
between the drug discharge aperture 16 AUG 2005 -.42- 



of the supply member and the air-intake channel, the  measuring recess
having a spherical concave shape and  provided with a bottom can prevent
the powdered drug from  being reloaded even when a patient erroneously
pushes the 5 operation member two or more times without inhaling the
pharmaceutical drug. Thus, the present invention can  prevent more than one
dose of the drug from being inhaled  into the lungs of the patient, and can
ensure that the one  dose of drug will be taken into the lungs rather than
10 being left remaining in the powder inhalator. A high moisture-proofing
effect can also be  obtained by employing the components that constitute
the  powder inhalator (operation member) as a moisture-proof  case. This is
possible because the powder inhalator of 15 the present invention is
configured as follows: an  aperture portion for operation is provided at
the rear  side of the housing, the operation member is formed like a  cap,
the operation member is designed to move back and  forth to cover the rear
portion of the housing, a 20 connector inserted into the aperture is used
to connect  the operation member to the drug carrier in such a way  that
the rear end of the protecting cap and the front end  of the operation
member join together to envelope the  whole housing when the protecting cap
is pressed onto the 25 housing. As a result, it is not necessary to insert
the 16 AUG 2005 -43- 



powder inhalator into, or remove it from, a moisture-proof  case, which
improves its portability. Also, the external air inflow path that  extends
into the housing is lengthened because there is a  5 gap formed between the
operation member and the housing. 10 Therefore it is difficult for external
air to flow into  the housing even when the protecting cap is removed from
the housing, which prevents a lowering of the moisture- proof effect. When
the protecting cap is attached to the  housing, the operation member cannot
be pressed while  holding the housing. Thus, the operation member is locked
by the protecting cap, which can prevent erroneous  operation. 15 Moreover,
the moisture-proof effect can be  further improved under use when a baffle
for preventing  air from flowing into the gap is formed between the
housing and the operation member. The moisture-proof effect can be even
further  20 improved during non-use if a seal member is attached to at
least one of the rear end of the operation member or the  front end of the
protecting cap, and the protecting cap is  joined to the operation member
via the seal member. 25 16 AUG 2005 -44 



CLAIMS 1. A powder inhalator comprising:  a housing; a supply member f or
holding a powdered drug f or  5 a large number of doses and having a drug
discharge  aperture at its bottom surface; a drug carrier, to which the
powdered drug is  supplied from the drug discharge aperture of the supply
member, and having on its upper surface a measuring recess .10 that has a
volume equivalent to one dose of the drug; and  an operation member
disposed so as to move  freely back and forth, and operate the drug
carrier; the drug carrier moving in contact with the  bottom surface of the
supply member to carry the powdered  15 drug loaded into the measuring
recess from the position of the drug discharge aperture to an air
inhalation channel,  wherein the drug carrier is supported pivotably  in
the housing so that the measuring recess moves in a circular manner by
pivoting the drug carrier. 20 2. The powder inhalator according to claim 1,
wherein the measuring recess is located at a position between the center of
the pivotal movement of the drug  carrier and the point at which the
operation member  25 engages the drug carrier. 16 AUG 2005 q 



-45- 3. The powder inhalator. according to claim I or 2, wherein the
operation member is a pushbutton and the  operation member is pressed to
move the measuring recess  into the air inhalation channel. 5 4. The powder
inhalator according to any one of  claims I to 3, wherein conductivity is
imparted to the  supply member, the drug carrier and the operation, member.
10 5. The powder inhalator according to any one of  claims I to 4, wherein
the measuring recess is a spherical  concave shape and provided with a
bottom. 


