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2 3 The present invention relates generally to the field of inhalation
devi ces, wod3meris2 4 specifically, to a nout hpi ece adapt orrcanbopaiznent
feedback for an inhaler. The invention 5 has particular utility as a

nout hpi ece adaptor and patient feedback for inhalation devices 6 such as
dry powder inhalers ("DPIs") for facilitating use of same by pediatric,
geriatric 7 and conprom sed patients, and will be described in connection
with such utility, although 8 other utilities are contenplated such as for
use with netered dose inhalers ("MDis") and 9 nebulizers. 10 Metered dose
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this typé ofcbWEeleyice. However, dry powder inhalers require patients to
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14 An alternative to MDIs are dry powder inhaler devices (DPIs), which are

15 activated by the patient's inspiratory effort, so that coordination is not a problem,

16  although inhalation technique is still important. The drug is aerosolized by the airflow

17  through a DPI created by the patient inhaling. DPI devices are easy to use and are thus

18  suitable for most ages. Newer multidose types of powder devices have electronics which
19  include dose counters, which enable patients to check whether or not they have taken a
20  dose and warns them when the inhaler is running out of doses by showing them exactly
21  how many doses remain. U.S. Patent 6,142,146 to Abrams et al. discloses this type of
22 device. However, dry powder inhalers require patients to inspire reasonably rapidly to
23  inhale the dry powder, so these devices are not suitable for younger children and infants.
24  Further, even if young children and infants could conform to the protocol for using the
25 device, current devices have mouthpieces which are too cumbersome for these patients.
26 When dealing with bronchial diseases among children and infants, it is difficult to
27  make the patient properly inhale the therapeutic substances necessary for treatment.

28  When asthma makes its debut among infants and young children, typically at 8 months to

29 2.5 years, it is especially difficult to make a child or infant inhale the prescribed medical
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infant's breath during inhalation (inhalation flow is thus limted. 3
This is even nore apparent when the child or infant is suffering from
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14 used by older children or adults the mouthpiece is inserted between the teeth and the lips

15  are closed around the mouthpiece. It is, however, not possible for young children and

16 infants to hold such a mouthpiece between their lips. Moreover, these devices are

17  constructed to be used by older children who have large lung capacity and who can inhale

18  more forcefully. The inhalation/exhalation valves provided typically require a certain

19  inhalation flow, which a child or infant is unable to generate, to open properly.

20  Therefore, for satisfactory inhalation to be achieved by young children and infants,

21 inhalation devices often are provided with a face mask.

22 However, some small children and infants find standard inhalation devices

23 employing masks frightening, and, as a consequence, resist using them. Faced with

24  strong resistance from children, many care-givers responsible for administering

25  medication to children report a reluctance to offer air-borne drugs for use with standard

26  inhalation devices employing masks on a regular basis. In addition, care-givers also

27  report that even when attempted, the delivery of acrosol/gas medication to children is

28  often sub-optimal because the child cries and/or forcibly removes the mask from their

29  face before the medication is taken properly.
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16 Pateni 667deBnihs ptipeirandcargigivali scl ose incentive systens of this type.
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popul at i1d3n. dévaleped doondentoientied or teach children how to use MDIs or DPIs, so that a

14  nebulizer is unnecessary. But, those devices designed for use by young children require a

15  mask adaptor for the MDI or DP1. PCT Application No. 995398 to Watt and European

16  Patent 667168 to Minar et al. disclose incentive systems of this type.

17 Quite apart from the foregoing, conventional MDIs and DPIs (and also inhalation

18  chambers therefor) have mouthpieces sized for the adult population. Thus, conventional

19  MDIs, DPIs and inhalation chambers therefor have mouthpieces that are too big to be

20  comfortably used by small children and infants. Moreover, the mouthpieces of

21 conventional MDIs, DPIs and spacers are primarily rectangular in shape, which is

22 somewhat awkward, or at least unfamiliar, particularly to small children.

23 This invention seeks to solve the problems with the prior art by allowing young

24 children, geriatric and compromised patients to use DPIs, MDIs and inhalation chambers

25  mask-free. Another aspect of the invention seeks to solve the issue of consistent patient

26 inhalation in the pediatric, geriatric or physically challenged patients. Another aspect of

27  the invention seeks to solve the problem of patient compliance when the patient is young,

28  thereby enabling them to use certain devices previously unavailable to them. Yet another

29  aspect of the invention seeks to allow sick or infirm patients to receive a dosage of
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is a frontal viewof an exenplary adaptor for an inhaler and a 1
nmout hpi éte poinhaler acrapsting toget vothen gmbedigwet of iho@version; of the invention; 14

Figure $,is a froptals Ma9¥nel v SXETREADMrARRROP for bR ntlkr bADA! er and the

13 mouthpiece for an adaptor according to one embodiment of the invention;

14 Figure 5 is a frontal view of an exemplary adaptor for an inhaler and the

15 mouthpiece of the adaptor according to another embodiment of the invention;

16 Figure 6 is a longitudinal view of an exemplary adaptor for an inhaler attached to
17  the inhaler according to yet another embodiment of the invention;

18 Figure 7 is a functional block diagram of the sensor-light/sound mechanism of the
19  invention éccording to one embodiment of the invention,

20 Figure 8 is a longitudinal view of an exemplary adaptor employing the sensor-

21  light/sound mechanism of Figure 7; and

22 Figure 9 is a frontal view of an exemplary adaptor with a sensor-light/sound

23 mechanism according to the embodiment shown in Figure 8.

24 The detailed description of the preferred embodiments illustrates the use of the
25  adaptor with MDIs and DPIs. However, each of the described embodiments of the

26  adaptor also can be used in conjunction with spacer devices and nebulizers.

27 Figure 1 illustrates one embodiment of an exemplary adaptor, wherein an adaptor
28 1 is attached to the mouthpiece 10 of an inhaler 5. The adaptor is attached to the inhaler

29  mouthpiece 10 from an attachment side 2 using an attachment means that forms an



15 nout hpi ece of the adaptor according to another enbodi nent of the
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enbodi nent of the invention; 20 Figure 8 is a longitudinal view of an
exenpl ary adaptor enploying the sensor- 21 |ight/sound mechani sm of Figure
7; and 22 Figure 9 is a frontal view of an exenplary adaptor with a
sensor-light/sound 23 nechani sm according to the enbodi nent shown in
Figure 8. 24 The detail ed description of the preferred enbodi nents
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13 maintain the inhaler’s effectiveness.

14 The mouthpiece side 3 is child-sized, similar in cross-sectional dimension to that
15  of a drinking straw, i.e., having a diameter in the range of Imm to 15mm, and is either
16  round or oval shaped, as shown in Figure 4. A round shape for the mouthpiece side is

17  preferred for young children who are already familiar with this shape, i.e., from the use of
18  drinking straws. That is to say, young children are already familiar with using a straw,
19  and have shown that they are capable of proper inspirator pressures. Thus, the

20  mouthpiece side straw-like size and shape not only encourages patient compliénce, but
21  also presents a familiar, less frightening alternative to a mask.

22 A second embodiment of mouthpiece adaptor 4 is illustrated in Figure 2. This

23  embodiment, like the first, includes a connecting side 21, a transition section 6, and a

24  mouthpiece side 3. As in the first embodiment, the connecting side 21 must facilitate the
25  formation of an airtight seal. As shown in Figure 2, this is accomplished by securing a
26  plastic or metal clamp 20, which is located on the connecting side 21 of the mouthpiece
27  adaptor. Here, the mouthpiece adaptor attachment side 21 is larger in inside dimension
28 than the outside dimension of the inhaler mouthpiece 10, and allows the adaptor to easily

29  slide on the inhaler mouthpiece 10. Once the mouthpiece adaptor 21 is slid over the
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13 The mouthpiece side of the adaptor of Figure 2, as illustrated in Figure 5, is
14  manufactured as a replication of the inhaler mouthpiece. Like the mouthpiece side in the

15  adaptor of Figure 1, the mouthpiece side in the adaptor of Figure 2 is child-sized, i.e.,
16  having cross-sectional dimensional area from lmm2 to 200mm2. This design, like the

17 round or cylindrical mouthpiece side, also has advantages. Because the shape of the

18  mouthpiece side here is the shape of the inhaler mouthpiece, airflow is concentrated with
19  minimum turbulence.

20 A third embodiment of the instant invention is shown in Figure 3. The third

21  embodiment, like the first and second, includes a connecting side 2, a transition section 4,
22 and a mouthpiece side 3. Here, the connecting side 2 is fitted to the inhaler mouthpiece
23 10 using an attachment means that employs a rubber ring to create an airtight seal. The
24  connecting side 2 is slightly larger than the inhaler mouthpiece 10, and includes on the
25  distal end a taut rubber ring 25 fitted over the connecting side 2. The connecting side 2 is
26  slid over the mouthpiece 10, and the rubber ring is pushed from the top of adaptor

27  connecting side 2 over the mouthpiece of the inhaler 10. In addition, the interior of the

28  attachment side, in which the attachment side of an interior cone 9 is located, and the
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Che top 81 adapt She DPUEIRHESOF e AP Ch BB hEPERE HIPEh & o ROCHOTE Hhal or

10. In agdi tiokst drR6cdnBleBlbb@imeaf. the 28 attachnment side, in which the
attachnment side of an interior cone 9 is |located, and the 6 WD 03/ 022332

PCT/ US02430308 A foniapmbodimgntniteeciastantjipyentiprlistsbown én Figorerfi. s ia theeal .

T s e )
wal | 8 i13 f e¢dtiea 4pandtdvaouthpieckesidd 3.t Hewtvearis itliei Kigure 6 embodiment, the transition
14  section 4 comprises an elongate, curved, generally tubular section of constantly
15  narrowing cross-section. The cross-sectional shape of the transition section 4 preferably
16 is of airfoil shape, so as to minimize turbulence whereby to keep the aerated particles
17  from colliding and coagulating. Further, the extension should be long enough to allow a
18  care-giver to administer medicine from the inhaler to a person lying in a prone or semi-
19  prone position, i.e., without the patient having to sit up or hold the inhaler. Finally, as in
20  the other embodiments, the connecting means facilitates the immediate passage or
21  medication between the inhaler mouthpiece and the oral contact means of the adaptor,
22  without acting as a holding chamber for the medication.
23 In yet another embodiment of the present invention, illustrated in Figures 7-9, the
24 mouthpiece adaptor or the MDI or DPI itself includes electronic means to teach the
25  patient to retrieve a proper breathing pattern. Such electronic means includes a sensor 14,
26  an on/off switch 15, a power source 16, actuation controller 17, noise or light generating
27 means 18, alight 12, and optionally a speaker 13. As shown in Figure 7, the actuation

28  controller 17 supplies power to the noise and light generating means 18 only when the

29  sensor 14 detects a patient is inhaling and the power switch 15 is on. Upon receiving



4 section 4. The interior wall forns a snooth transition between the

i nhal er nmout hpiece 5 and the adaptor, thereby allow ng the particles to
nove t hr oagho3nkes3: nhal er nmout hpiece 6 with m ni num t ur bulP€MaES02/26308 N t he
above enbodi nents, aerated particles only enter 7 and pass through the
adaptor when the inhaler is stinmulated to pass nedication. Thus, the 8
adapt or does not act to hold-up flow of nedication. 9 The nout hpi ece side
in the adaptor of Figure 3 could be shaped, e.g., according to 10 the
first or second enbodinent. 11 A fourth enbodi ment of the instant invention
is shown in Figure 6. As in the 12 other enbodinents, the fourth

enbodi nent consists of a connecting side 2, atransition 13 section 4, and
a nout hpil ec powerd éhehoiddonbightr genemtitdmedtis d 8 detefmimpbihe isrength andhieequeneysift i on

14 sectign conprises an el ongate, curv ener al | ubul section of
constant Py s REBMIN g eteies Betan SSupf oeel§85h B yaieh TCha B} Ry e
transitign seciiafiingthe pedpRr Biehthingfttéis fof a wirfidudirldesidanRe nsise ARl light M ni mi ze
turbul ence whereby to keep the aerated particles 17 fromcolliding and
coagul at f#ng geRu#tingapeans hd causeen igid 2 sn B tpdpwhich signals duths petienifq Siange 18
care-giver 1 0. St el I Gl i I t p A Vi in a
bt oneor Jsetyt 16! BeShl RS AOAEI heol MR oF fod by e PEOR PR &
up or hobd Mty alsolelpeeduced bytheytightdound gerReatingencans &8 arshdorplit e the speak e

connecti ng aps facilitates, the |mediate passage 0r 21 nedication between
Che  nhaf or TeobbRs e pLonsh b tcrei o Pl B TRECRo B8 BnoRtks
Wi t hout 8ct ifia¢h 8 t@gleeh,dnd@r tHeaohry1idh perfehingBibatal 8§ ifornd3hd patigst thanot her

enbodi ment of the present invention, illustrated in Figures 7-9, the 24
mout hpi e€e AN PRYE atinadiie Mopergieadphs st i ncl udes el ectronic neans to

teach thg 25 pat ir??étlaﬁ&héreén'iﬂoﬁﬁﬁelﬁoii’{lllQB?ergerQri@\%H?&rP@xe@%ﬁ@ﬁi@megl'i’sCtB teach

el ectronic neans includes a sensor : 6 an on/off switch 15, a power
source 16, d&wtpaticntda inheletpropdriyris mregralde the idhaldri ght generating 27 neans 18,
a light ,12, and qpt..qnall k i houLe. 7,
b 37 20 RO B e Lo o s
generatilpg mednsfeldhcobtiyg whdeatd the predrabbdiirtntaind tieshals pétsethic present
i nhal i n%4an?nvterr1]t?onp i%vr\{%tr in%evr\fdgé; tr(]) b]éﬁinllitsed(%(r)] 'thegcp Srgferrree gr‘n%'o&%en?s and methods of

15  use. Rather, the invention is of a broad scope and intended to be limited only as set forth

16 inthe accompanying claims.



WD 03/ 022332 PCT/ US02/ 30308 1 power, the noise or |ight generating neans
18 determ nes the strength and frequency of 2 the inhalations, and

gener at eswbiogioe23and sound based upon these val ues. |f thepPgatisenso3ns 3 not
attaining the proper breathing pattern for a particul ar device, the noise
and light 4 generating neans 18 causes a light 12 to turn red, which
signals to the patient to change 5 his or her breathing pattern to conform
to the protocols of the device. Correlating sounds 6 nay al so be produced
by the |ight/sound generating neans 18 and output to the speaker 7 13.
Once the proper breathing pattern is attained, the light 12 on the adaptor
1 changes 8 fromred to green, and/or the sound/light generating neans 18

i nforns he Wiat issalaimelat 9 t hey have attained the proper breathing
pattern. ;10 I n yet anqther, enbo resent invention the

el ectron?c rreans?to tg\ ?luthlilic aﬁgptBrﬁorngnﬁ]h%r? éfséngpr operly is integral to

the inhager. 12 It w hboxbﬁctmwﬂoamﬂeétmgttoalrrtdnﬂmgé@erohenfrmalegm ng detailed
description proceeded 13 with refgrencg r] made to the preferred
embodi mefits and met ho¥&08hPifse side Abregiced size relqty et theriphaler meuthriece; Atdended

to be ligited to thesg pigdss §e@t@bx@d@é\9&'n@§iﬁ%§n@d&ﬁn§ﬁh@%m@uthp&gb HEE -

Rat her, the invention is of a broad scope and intended to be limted only

as set flrth 162in tHhbe adoptomphelginng furtaarepmpasiveGBhoRraBeRnPET/ S8R/ 30308
1 Wiat is clpi H&H%IB]&%C a%aétort%t }htoﬁi%k{%&eo@a%ﬁ{s]ﬁ& for an inhaler conprising:

3 a connectlng Si de onnec rece of an inhaler; 4 a

nout hpi eBe si de Bf remhmaﬂipmrz)éclami a,twhbeemsaldhmdmieaimeanmﬂhmmpce and 5
a transition section tween said. c ctin Sld and, nout |ec side. 6 2.
The adap%or of c%ai m?ﬁ ‘\PI%PF"H@? 18’6‘?7&‘%' %fi FrbgrﬁdrPH?B rf‘B Gf?rrm ng 7

the noutbpi ece agapt orhématptwomuMplvﬂfeem@Ealanmamh@Iaﬂhete&d%oseﬂhﬁaladapt or of

claim2, wherein said attachnment neans is a clanp.
11 6. The adaptor of claim 2, wherein the attachment means employs a friction

12 fit.

13 7. The adaptor of claim 1, wherein the connecting section is funnel shaped.
14 8. The adaptor of claim 3, wherein the mouthpiece side is round in cross-

15  section.

16 9. The adaptor of claim 3, wherein the connecting section is covered, at least

17  in part, by a foil.

18 10. The adaptor of claim 2, wherein said attachment means is a rubber band.

19 11.  The adaptor of claim 1, wherein the transition section is curved.

20 12. The adaptor of claim 11, wherein said transition section is airfoil shaped,
21  inpart.

22 13.  The adaptor of claim 1, wherein said adaptor includes a flow sensor.

23 14.  The adaptor of claim 13, further comprising a noise generator operatively

24  connected to said flow sensor.

25 15.  The adaptor of claim 13, further comprising one or more lights operatively
26  connected to said flow sensor.

27 16.  An inhaler for delivering medication to the respiratory tract comprising a
28  flow sensor for sensing the rate of inhalation and a feedback mechanism to transmit this

29  information to the patient.



9 4. The adaptor of claim1, wherein said inhaler is a dry powder inhaler.
10 5. The adaptor of claiml, wherein said inhaler is a netered dose

i nhal er. W0 08/022BB2 adaptor of claim 2, wherein the attachmemusoranss enpl oys
a friction 12 fit. 13 7. The adaptor of claim 1, wherein the connecting
section is funnel shaped. 14 8. The adaptor of claim3, wherein the
nmout hpi ece side is round in cross- 15 section. 16 9. The adaptor of claim
3, wherein the connecting section is covered, at least 17 in part, by a
foil. 18 10. The adaptor of claim2, wherein said attachnment neans is a
rubber band. 19 11. The adaptor of claim1l, wherein the transition section
is curved. 20 12. The adaptor of claim 11, wherein said transition section
is airfoil shaped]. 2Thé patiearfeedtiddk hechaiism adadingrto okingll Qiisactystisheswil n sai d
adapt or 'ncluﬂéf.a fl ow sensor. 23 14. The adaptor of claim 13, further
conprising & té%nﬂﬁﬁerator operatively 24 connected to said flow sensor.
25 15. The adaptor of claim 13, further conprising one or nore lights
operatively 26 connected to said flow sensor. 27 16. An inhaler for
delivering nmedication to the respiratory tract conprising a 28 flow sensor
for sensing the rate of inhalation and a feedback nechanismto transmt
this 29 information to the patient. 9 WO 03/022332 PCT/ US02/ 30308 1 17.
The patient feedback nechani smaccording to claim16 is acoustic, visual 2
or light in nature. 10

10



