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

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2012/173992 Al
20 December 2012 (20.12.2012) W P O P C T

(51) International Patent Classification: (74) Agent: GROLZ, Edward W.; Scully, Scott, Murphy &
A61M 15/00 (2006.01) Presser, P.C., 400 Garden City Plaza, Suite 300, Garden

City, New York 11530 (US).
(21) International Application Number:

PCT/US20 12/04205 5 (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
12 June 2012 (12.06.2012) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,

(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

61/498,384 17 June 201 1 (17.06.201 1) US OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(71) Applicant (for all designated States except US): NOS¬ TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
TRUM TECHNOLOGY LLC [US/US]; 1ID Jules Lane,
New Brunswick, New Jersey 08901 (US). (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(72) Inventors; and GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(75) Inventors/Applicants (for US only): AMIRAV, Israel UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

[IL/IL]; Amikam Shamai 37, 12000 Rosh Pina (IL). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
HALAMISH, Asaf [IL/IL]; 10 Shaananim St., 37063 EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Pardes Hana-Karkur (IL). NEWHOUSE, Michael MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
[CA/CA]; 436 Queen St. South, Hamilton, Ontario L8P TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
3T8 (CA). HOSSAIN, K. Mosaddeq [US/US]; 101 ML, MR, NE, SN, TD, TG).
Woods Rd., Hillborough, New Jersey 08844 (US). VAS-
ANDANI, Paresh [IN/US]; 10A Kent St., Somerset, New Declarations under Rule 4.17 :

Jersey 08873 (US). SHUKLA, Vijay [IN/US]; 39 North — as to applicant's entitlement to apply for and be granted a
Fifth Ave., Highland Park, New Jersey 08904 (US). patent (Rule 4.1 7(H))

[Continued on nextpage]
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(57) Abstract: A breathing mask for use in administer
ing inhalable medications to a patient in need of an in
haled drug is provided. The mask disclosed herein is
particularly useful for use with very young children.

FIGURE 1 The mask is made from a flexible molded plastic silic
one or elastomeric material, and has an anthropomet-
rically/anatomically/ergonomically contoured shape to
provide a good seal, a comfortable fit, and minimal
dead space within the mask. The airway is aligned with
nose. There may be an orifice for use with a soother
device to calm a child using the mask. Also provided is
a visual flow indicator to provide an indication of the
quality of the seal of the mask on the face.
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MASK FOR ADMINISTRATION OF INHALED MEDICATION

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to United States provisional

patent application No. 61/498,384, filed June 17, 2011, the entire contents of which

are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a mask for the administration

of inhalable drugs, particularly by children and infants.

BACKGROUND

[0003] A significant problem faced by medical professionals is the need

for effective devices for the delivery of drugs to infants and children, in particular

inhalable drugs in the form of aerosols, powders, vapors, or mists. Typical examples

of such drugs that are widely used are asthma drugs, which employ pressurized

metered dose inhalers (MDI) that deliver a measured dose of an aerosolized liquid

or powder to a mouthpiece. In some cases, holding chambers are used, that serve to

trap larger particles and provide a reservoir for suspended drug aerosol if the

chamber is used with an inhalation mask. Other devices such as nebulizers are also

in common use, and other diseases besides asthma are treatable by inhaled drugs.

Most adults can simply use a mouthpiece in a device that administers an inhalable

drug, and can coordinate their breathing with the use of an MDI or the flow of an

inhalable drug. Children however lack the coordination, understanding, or

communication skills necessary to use conventional drug inhalation devices.

Accordingly, the use of an inhalation mask is required for children.



[0004] Breathing masks for use with children have several special

requirements. The masks must be sized appropriately for children's' faces, which is

not necessarily a matter of merely shrinking an adult-sized mask. The size and

shape of the mask are critical to providing a good seal at the edges of the mask, to

prevent leakage of medication to the eyes, and also to prevent loss of dose that

would otherwise go to the lungs. Additionally, maintaining eye contact with the

child may be important with young children, so a suitable mask should not cover

the eyes or obscure vision. Also, a known problem with infants or children in the

administration of inhaled medicaments is that existing masks often cause agitation

and distress in a child, and makes them cry. If this occurs, the child will usually

become uncooperative, and the disruption and uneven breathing during crying will

probably prevent effective delivery of the drug substance to the lungs.

[0005] An approach to the problem of agitation caused by a mask, as

previously disclosed by the instant inventors in U.S. Patent No. 6,470,882, is the

use of "soother device" in the mask for small children. A soother device is defined as

a something the child can suck on, which has a calming effect. As set forth in U.S.

Patent No. 6,470,882, soother devices can be a "pacifier," that is a plastic nipple that

infants suck on, a bottle with a nipple, or a natural mothers breast. This concept

takes advantage of the fact that small children, up to about age 18 months, are

obligate nasal breathers, and infants are easily capable sucking from the breast or

bottle without interrupting normal breathing. As disclosed in U.S. Patent No.

6,470,882, a soother device inserted into the mouth section of an inhalation mask,

covering the mouth and nose of an infant, can comfort a small child.

[0006] Another problem with infants and children in the

administration of inhaled medicaments is that masks for children have hitherto

been essentially shrunken versions of masks used for the administration of oxygen

or anesthesia in adults. These prior art masks are sub-optimal. They tend to not fit



well, tend not to have a good seal, and often fit poorly at the extremes in size, so a

plurality of sizes is necessary to ensure a good fit. Another significant consideration

is that children's faces change rapidly in the first few years of life, so a mask that is

effective at say, 12 months of age may not provide a good seal at 18 months of age.

Furthermore, most currently available masks have the airway for delivery of

medication flow aligned with the mouth, and this design is used on most prior art

children's medication masks based on adult mask designs. As noted elsewhere

herein, infants are nasal breathers, so this alignment assures substantial (and

undesirable) dead space in the mask.

[0007] Minimization of dead space is a desirable feature in a

medication mask. Dead space is not a substantial problem with oxygen therapy or

inhaled anesthesia, because the active gas for oxygen therapy or anesthesia is the

fraction of active g volume or partial pressure percentage of the active gas in

ordinary air. The active gas can be used in excess at minimal cost, and metering of

an absolute quantity of active substance is generally not important.

[0008] By contrast, with inhaled therapies for respiratory diseases,

such as asthma, cystic fibrosis, bronchitis, etc., or for inhaled drugs for other

conditions that are intended for deliver to the lungs, the absolute dose of the active

drug usually is important. A certain quantity of medication is placed into the device,

and the medical objective is to have as much of the medication inhaled into the

lungs as possible. If there is a large dead space, a substantial amount of the active

drug may be suspended in the dead space after an initial inhalation. That quantity

of drug will be largely expelled from the dead space on the exhalation cycle, because

all masks require an exhalation valve to vent exhaled air. With a small dead space,

there is less volume for drug to remain suspended within the mask, so a greater

percentage of the total dose will be inhaled, and a smaller quantity of drug will be

expelled from the device on the exhalation.



[0009] In the administration of inhaled drugs, essentially two types of

devices are in common use, nebulizers and metered dose inhalers (MDI's).

Nebulizers have a reservoir containing a drug solution through which a stream of

air is bubbled through or over (typically). The air stream generates a mist or vapor,

of atomized droplets suspended in air, which is conveyed to the mouth of the patient

through a tube and a mouthpiece. In the case of invalid adults or small children up

to the age of about 5 years, a mask is used.

[0010] MDI's are used for a wide variety of inhaled drugs, for example

β-agonists, steroids, and anticholinergic drugs, for use in asthma, bronchitis, COPD

and other respiratory ailments. MDI's typically comprise a canister with a

metering device and exhaust nipple. The canister contains a solution or suspension

of a drug under pressure. A plastic actuator holds the canister and has a

mouthpiece. Depressing the canister in the actuator actuates the delivery of a dose.

Adults and older children can use the mouthpiece on the actuator directly, by

coordinating their breathing with actuation.

[0011] In many cases, MDI's are used with a holding chamber or

spacer, which is typically a tube about 10 cm long and 5 cm in diameter, that has a

receptacle at the rear for holding an MDI, and a mouthpiece at the front end. The

drug is introduced into the chamber, and then inhaled by the patient from the

mouthpiece. Compared to an MDI without a chamber, the chamber is usually used

to trap large particles that would otherwise lodge in the mouth or throat, causing

irritation, rather than enter the lungs, which is the intended target organ.

Additionally, the use of a spacer reduces or eliminates the need for the patient to

coordinate their breathing with the actuation, since the drug can remain suspended

in the chamber for several seconds until the patient inhales it.

[0012] MDI chambers can also be coupled to a breathing mask for use

by patients who cannot use a mouthpiece, such as small children or incompetent



patients. A caregiver actuates the MDI and the suspended drug substance enters

the chamber and is then inhaled by the patient with no need to coordinate

breathing or use of a mouthpiece. A suitable mask typically will have an inhalation

valve and an exhalation valve. The inhalation valve is one-way, only allowing air to

travel from the chamber into the mask, so that air with suspended drug is only

drawn through the chamber during inhalation. The inhalation valve blocks exhaled

air from entering the chamber and blowing drug out the back end vents. The

exhalation valve is a one-way valve that allows exhaled air to vent out of the

interior of the mask, but does not allow outside air to enter during inhalation. An

example of a chamber and mask for use with an MDI is disclosed in U.S. Patent No.

6,904,908.

[0013] As noted above, the fit of a mask is critical for maintaining a

good seal. But, there is little empirical or scientific evidence for the design of

pediatric masks for use in children. The issue of adequate fit is a particular

problem in infants and young children whose face undergoes rapid and marked

developmental change in the first few years of life. The lack of scientific evidence to

support existing face mask design in this age group explains why infant/toddler

face-mask design is suboptimal, particularly with regard to aerosol delivery where a

tight seal is important in order to prevent leakage of drugs such as aerosolized

corticosteroids, towards the eyes. A tightly fitting mask is also necessary to

minimizing potentially sensitizing agents, such as antibiotics, from leaking into the

caregivers' environment.

SUMMARY OF THE INVENTION

[0014] This invention provides a mask for administering an inhalable

medication to a patient. The mask may employ a flexible ergonomically shaped



molded elastomeric face mask body covering the nose and mouth of the patient. The

body of the mask includes a nose section and a mouth section. The edge of the mask

in contact with the patient's face is a thin soft lip that may be angled outward from

the interior of the mask. The drug delivery path is aligned with the nose of the

patient. The mask has an ergonomically contoured mouth section shaped to fit close

to the mouth and lips of the patient with minimal dead space in the mouth section.

[0015] In an embodiment, the mask is intended for use with infants or

small children. In an embodiment, the mask has a soother device orifice in the

mouth section of the mask. In another embodiment, the mask has a visual seal

indicator that functions as a biofeedback device to indicate a secure seal.

DESCRIPTION OF THE DRAWINGS

[0016] Figure 1 is a perspective view of the rear of the small mask with

a soother device orifice.

[0017] Figure 2 is a perspective view of the front of the small mask

with a soother device orifice.

[0018] Figure 3 is a perspective view of the rear of the small mask with

the optional soother device design.

[0019] Figure 4 is a perspective view of the front of the small mask

with no soother orifice.

[0020] Figure 5 is a cross-section view of the small mask with optional

soother device design.

[0021] Figure 6 is a front elevation view of the small mask with the

optional soother device design.

[0022] Figure 7 is a front elevation of the medium mask with the

optional soother device design.



[0023] Figure 8 is a perspective view of the front of the medium mask

with the optional soother device design.

[0024] Figure 9 is a perspective view of the front of the large mask with

the optional soother device design.

[0025] Figure 10 is a perspective view of the rear of the large mask

with the optional soother device design.

[0026] Figure 11 is a bottom elevation of the medium mask.

[0027] Figure 12 is a left side elevation of the medium mask.

[0028] Figure 13 is a schematic of the face of a child showing the area

needing to be covered by an inhalation mask.

DETAILED DESCRIPTION

[0029] As used herein, the term "mask" refers to a flexible molded

elastomeric body that covers the nose and mouth of a patient in need of an inhalable

medication, and wherein the mask channels inhalable medication to the nose of the

patient. The term "soother device" is a device intended to be sucked on in the mouth

of an infant or small child. The term "anterior" refers the direction or face of the

apparatus in the direction of the face of the patient. The term "posterior" is the

direction or face facing away from the patient.

[0030] In an embodiment of the invention disclosed herein, a mask for

administering an inhalable medication to a patient, with a flexible ergonomically

shaped molded elastomer face mask body covering the nose and mouth of the

patient, comprising a nose section and a mouth section, wherein the edge of the

mask in contact with the patient's face is a thin soft lip; wherein the edge of the

mask in contact with the face is contoured with at least one inflection point of at

least approximately 10°; a drug delivery path aligned with the nose of the patient



comprising an opening for receiving an inhalable medication in the nose section of

the mask configured to minimize the dead space in the mask; and an ergonomically

contoured mouth section shaped to fit close to the mouth and lips of the patient with

minimal dead space in the mouth section.

[0031] In an embodiment, this invention further provides a method of

administering an inhalable medicament to a patient using the mask disclosed in the

preceding paragraph.

[0032] This invention provides novel inhalation mask designs for the

administration of inhalable medications, with an ergonomically shaped and

contoured shape, designed to fit close to the face, with minimal dead space, and an

airway for receiving an inhalable medication aligned with the nose. In optional

embodiments, there may be a visual indicator to assess the quality and effectiveness

of the seal of the mask on the patient. In another embodiment, an orifice is

provided for a soother device for use with small children.

[0033] In an embodiment, the ergonomically shaped and contoured face

masks of this invention are specifically intended for use with infants or young

children as patients in need of an inhalable medication. When used by a young

child, these masks are intended for use with the assistance of an adult caregiver,

such as a parent or medical assistant, who assists the child in using the mask and

administering the inhalable medication with the inhalation masks of this invention.

In embodiments intended for use with infants or young children as patients, the

mask has an orifice for use with a soother device, such as a pacifier, that can relax

the child while the mask is in use. In another embodiment, the mask has a cuttable

section making the use of a soother device optional.

[0034] The inventive mask design features an airway in communication

with a source of inhalable medication aligned with the nose, rather than the mouth,

which is typical in prior art inhalation masks. The nasal alignment is generally



useful for all patients, because nasal breathing is normally a preferred mode of

breathing. In particular, children up to about 18 months of age are obligate nasal

breathers, and older children also normally prefer to breathe through their nose.

Additionally, the mask has a contoured shape, shaped to fit closely to the face. The

ventral surface (e.g., 44 in Fig. 4) of the mouth section is contoured to conform to

the shape of the face minimizing dead space in the interior of the mask. The

combination of the airway configuration and the contoured profile of the instant

masks substantially reduces the dead space within the mask, which is a highly

desirable feature.

[0035] The instant masks may be used, for example, for administration

of inhalable medication, such as inhaled gases, powders, mists, sprays, aerosols, or

suspensions. These inhalable medications may be administered for example, from a

metered dose inhaler (MDI) coupled to a holding chamber. In another embodiment,

the instant masks are useful with a nebulizer.

[0036] In an embodiment, this invention provides a breathing face

mask for administering inhaled medications to a patient, who may be a young child,

age newborn to about five years old. The mask body comprises a molded

elastomeric soft and flexible plastic material. The face mask covers the nose and

mouth of the patient, and includes a nose section and a mouth section. The edge of

the mask in contact with the patient's face is a thin soft lip that may be angled

outward from the interior of the mask. The mask is shaped such that the edge in

contact with the face is contoured with at least one inflection point of at least

approximately 10°. In an embodiment, there are three or more such inflection

points. The ventral surface of the mask over the mouth section is contoured to

conform to the profile of a human face and minimize dead space in the interior of

the mask.



[0037] The mask further has a drug delivery path aligned with the nose

of the patient comprising an opening for receiving an inhalable medication in the

nose section of the mask configured to minimize the dead space in the mask.

[0038] In an embodiment, there may be an orifice 40 in the mouth

section 14 within which a soother device can be inserted. In alternative

embodiments, there may be a thin section 42 of the ventral surface of the mask in

the mouth section that is manufactured without an orifice for a soother device, but

wherein the end user can easily cut or punch a hole in the thinned section to insert

a soother device. In an embodiment, the ventral face of the mask in the mouth

section is smooth for use with no soother device.

[0039] In an embodiment, the mask may have a flow indicator mounted

adjacent to the nostrils of the patient, providing a visual indication of exhalation by

the patient. An embodiment of a flow indicator 30 is shown in Fig. 1. The visual

indication may be a colored flap that moves in response to the breathing of the

patient. The position of the flap can be viewed by a caregiver to confirm the

exhalation of a patient, such as an infant or small child.

[0040] An important feature of a visual indicator is the indication of the

quality of the seal of the mask on the face of the patient. The exhalation valve may

comprise a biofeedback system, wherein the flow indicator moves in response to the

exhalation by the patient thereby providing a visual indication of the quality of the

seal around the face of the patient. Thus, if the seal of the mask around the face is

poor, entrained room air may enter during inhalation or may exit during

exhalation; or air may pass in either direction in between breaths of the patient.

Such leakage of air around the edge of the mask is undesirable. It can lead, for

example, to loss of medication, inefficient inhalation of medication, or eye irritation

from medication leaking out of the mask into the eyes. Furthermore, any leakage

increases the effective dead space in the mask, which is also undesirable. Any drug



suspended in dead space at the end of an inhalation will likely be expelled, and lost

to the environment, during exhalation. In the administration of drugs (as opposed

to anesthesia), loss of drug is generally undesirable. The biofeedback from a visual

indicator in the mask informs the caregiver that the seal is not optimal, suggesting

that the mask needs to be repositioned on the face of the child.

[0041] In the embodiment with a soother device orifice, the orifice may

comprise a duck-bill-type of structure, with the duck-bill pointed inward (toward the

face of the patient). With this orifice, a soother device must be inserted prior to use.

If present, the soother device orifice provides an effective seal to minimizes air

leakage when a soother device is inserted.

[0042] The inventive masks, as shown in Figs. 1-12, have an

anthropometrically designed shape that is ergonomically contoured to fit the faces

of patients, particularly that of infants or small children. The inventive masks are

intended to fit snugly yet comfortably on the face of such patients.

[0043] The design of the child masks disclosed herein is the result of an

extensive study by the instant inventors (to be published in full elsewhere) of the

faces of approximately 350 children aged 2 to 55 months. This study was

necessitated by an apparent lack of relevant data on facial dimensions in small

children. The objective of the inventors' facial study was to design a mask so that

the alignment and seal between the facial surface contours of small children and

the mask are quantifiably optimized. That is, the mask should be designed to fit the

specific population of infants and children by evaluating anthropometric data

obtained from an appropriate population so that the mask fit is, on average,

optimized and the number of mask sizes required is minimized in order to simplify

prescribing for optimum fit.

[0044] In the child facial study, various facial dimensions were

anthropometrically measured with respect to the outline marked 900 in Fig. 13,



including the dimension "a." Dimension "a" is the distance from a midpoint of the

nose between the bridge and tip of the nose to the midpoint of the chin, which would

be where a breathing mask would normally fit on a person's face. Facial dimensions

in children were measured by two techniques. In one method, attempts were made

to simply use a ruler placed on a child's face, take a photo, and record the

measurements. This data proved to be difficult to obtain, because many children

were not cooperative, and faces are soft and pliable, so changing facial expressions

or crying distorts the facial surface anatomy, thus temporarily changing the

dimensions. Overall, the results of measuring faces with a ruler were deemed to be

fairly subjective and of limited value, so a different method was developed.

[0045] The other method of measuring faces was a 3-D topographic

measurement method (anthropometric ) developed in cooperation with the Technion

University (Israel) Computer Science Department. The system is based on

structured light technology where specially designed light patterns are projected on

an object to obtain 3-D geometric model. This procedure worked well with infants

and small children, producing 3-D maps of children's faces. Measurements with

sub-millimeter accuracy that could be obtained quickly and easily, with minimal

discomfort to the subjects.

[0046] In both the ruler and 3D methods, the distance in mm from the

bridge of the nose to the lower edge of the upper lip, and the distance in mm from

the upper edge of the lower lip to the protruding chin were measured. The two

measurements for each subject were summed to get a "facial height" dimension.

[0047] An analysis of the data suggested that three mask sizes could be

employed to effectively fit any child from birth to about 60 months of age. The

approximate dimensions are shown in table 1. The height dimension in Table 1

corresponds to dimension "a" in Fig. 10.

Table 1. Dimensions of Masks



Size Height (inside
dimension, in mm)

Small 45
Medium 55
Large 64

[0048] The face study additionally gave the inventors facial contour

parameters used to design the contour of the masks to maximize fit, comfort on the

face, and a tight seal around the edges, while minimizing dead space in the mask.

[0049] The inventive masks, shown in Figs. 1-12, have a body 10

fabricated from a flexible molded elastomeric material, such as a flexible silicone

plastic. The masks have a nasal section 12 and a mouth section 14. The airway 20

is part of the nasal section. The lip 60 of the mask provides a seal around the face of

the patient. In an embodiment, illustrated in Figs. 1, 2, 9, and 10, a soother device

orifice 40 is within the mouth section 14. The orifice 40 is also embedded in a

flexible accordion section 50. The mask may also include a visual seal indicator 30,

which includes an indicator flap 32. In another embodiment, illustrated in Figs. 3

and 5—8, the mask includes a thin section 42 that may be cut or punctured to insert

a soother device such as a pacifier.

[0050] Figures 1-6 show views of the small mask design from table 1.

Figs. 1 and 3 are a perspective views showing the interior of the small mask, that is,

the side of the mask facing the patient. Fig. 2 is a perspective showing the exterior

of the small mask, that is, the side facing away from the patient. Fig. 1 shows the

small mask with a soother device orifice 40. Fig. 3 shows the soother device with the

optional cuttable section 42. Fig. 5 is a cross section of the small mask, as if sliced

vertically down the middle. Fig. 6 is a front elevation of the small mask.

[0051] An embodiment of a medium size mask is shown in Figs. 7, 8,

11, and 12. Fig. 11 is a bottom elevation of the medium mask, and Fig. 12 is a side

elevation of the medium mask. Figs. 10 and 11 show perspective views of the large

size mask.



[0052] In one aspect, the inventive masks align the airway 20 with the

nose. This substantially reduces the dead space in the mask and allows the face of

the mask in front of the nose to be used as a position to insert a soother device.

[0053] In another aspect, the mask has a contoured edge 60, with at

least one inflection point with an angle of 10° or more. These are the angles 90 - b,

90 - c, and 90 - d in Figs. 11 and 12. In fact, there are several such inflection points

in the instant mask designs. Thus, angle b is on the bottom that fits over the chin.

Angles c and d are on each side covering the cheek area of the face.

[0054] The facial study also provided data for the design of the body 10

of the mask, by providing scientific and quantified topographic facial dimensions.

The 3D design conforms to the contour of the edges to maximize the fit and seal,

and minimize the interior dead space of the mask. Ventral face 44 shown most

clearly in Fig. 4 over the mouth section of the mask, is contoured according to these

requirements to fit closely to the profile if a human face, minimizing the dead space

in the mask. Thus, the inventive masks fit tightly yet comfortably to the face. The

patient is not burdened with a large uncomfortable plastic object on their face, but

rather a much smaller and comfortable device.

[0055] In an additional aspect, the inventive masks have a lip 60

comprising a soft, pliable plastic silicone or other elastomer material. In an

embodiment (as shown in the drawings), the lip may be angled outward, away from

the interior of the mask. An outward orientation of the lip helps to minimize the

interior dead space of the mask, and contributes to the comfort of the fit and to the

seal of the mask. In an embodiment, the inventive mask may be fabricated as a

unitary molded plastic article, so the edge region of the mask in contact with skin

and forming a seal will be a thinner (i.e., less thick) region of the mask, compared to

the main body of the mask.



[0056] In embodiments with a soother device orifice 40, a soother

device such as a pacifier must be inserted into the orifice prior to use of the mask.

Here, the flexible flaps of the duckbill orifice make a good seal around the nipple of

the pacifier minimizing air leakage at the soother device orifice. For example, the

child's own pacifier may be used, which is simply inserted into the orifice 40, so the

child is most comfortable with her/his own pacifier.

[0057] When a pacifier is used, the sucking action in the pacifier

connected to the mask should draw the face of the mask closer to the child's face,

further minimizing dead space and enhancing the seal of the mask on the child's

face.

[0058] The soother device orifice may further be situated in a pliable

and flexible region 50 of the mask. The purpose of this flexible region is to allow a

soother device inserted into the orifice to float slightly, so the soother device can be

positioned comfortable in the mouth of the child. The device should be able to move

approximately 5 mm up or down (i.e., closer or farther from the nose) without

seriously deforming the main body of the mask which could cause a breach in the

seal of lip 60 around the face of the patient.

[0059] In an embodiment, the region 50 is a bellows-shaped region of

the mask (when viewed in cross section). Region 50 may be thinner than the main

body of the mask. The thin section and the bellow shape give this area its flexibility.

[0060] In an embodiment, the mask may include a breakable or

cuttable section that is sealed as packaged for the user, but can be broken or cut by

a caregiver to insert a soother device. If this breakable section is not cut, there is no

soother device orifice in the mask. If it is cut or broken, an orifice for a soother

device is created.



[0061] In an alternative embodiment, shown in Fig. 4, the mask may

lack a soother device orifice, yet still have the anthropometrically designed

ergonomically contoured shape characteristic of the inventive masks.

[0062] In an embodiment, the masks may have a combined visual seal

indicator and exhalation valve 30 to assist a caregiver monitoring the quality of the

seal. The seal indicator may have a plastic or elastomer flap 32 (shown in Fig. 5)

that moves from a first position to a second position in response to an inhalation or

exhalation. The indicator apparatus is configured so this movement is readily

apparent, for example by the use of different colors on either side of flap 32. In an

embodiment, the flap is in a first resting position that is also the position during

inhalation. During exhalation, the flap moves to a second open position

(displaying, for example a different color to an observer) during exhalation as air is

exhaled from the mask. The movement of the flap is also critically dependent on the

quality of the seal of the mask on the face of the patient. If the mask is poorly

sealed, the flap won't move and the caretaker or patient will know that there is a

leak around the edge of the mask. Thus, the purpose of the visual seal indicator is

primarily to indicate a secured seal, showing that the seal is effective at preventing

leakage of air around the edge of the mask.

[0063] In an embodiment, the visual seal indicator is a discrete

component that fits into an opening on the top of the mask, near the nostrils of the

patient. The indicator may have a rigid plastic frame with a movable indicator flap.

In an embodiment, the flap may be configured to open away from the face of the

user, so that any exhaled active drug is vented in a direction away the face and eyes

of the patient.

[0064] In an embodiment, a method of administering an inhaled

medication to a patient, in particular an aerosolized medication, is provided

wherein the inventive mask is placed over the mouth and nose of a patient. In an



embodiment, the patient may be from age birth to about five years old. In an

embodiment, the patient may be over the age of five years. In an embodiment, the

patient is age birth to about five years and the mask has a soother device orifice and

the method includes administering an inhaled medication to a child while the child

is sucking on a soother device. In an embodiment, the patient is age birth to about

five years and the mask has a soother device orifice and the method includes

administering an inhaled medication to a child while no soother device is employed.



CLAIMS

1. A mask for administering an inhalable medication to a patient, comprising:

a flexible ergonomically shaped molded elastomer face mask body covering the

nose and mouth of the patient, comprising a nose section and a mouth

section, wherein the edge of the mask in contact with the patient's face is a

thin soft lip in contact with the face of the patient;

wherein the edge of the mask in contact with the face is contoured with at least

one inflection point of at least approximately 10°;

a drug delivery path aligned with the nose of the patient comprising an opening

for receiving an inhalable medication in the nose section of the mask

configured to minimize the dead space in the mask; and

an ergonomically contoured mouth section shaped to fit close to the mouth and

lips of the patient with minimal dead space in the mouth section.

2. The mask of claim 1 wherein the lip is angled outward with respect to the

interior of the mask.

3. A mask for administering an inhalable medication to a patient, comprising:

a . a flexible ergonomically shaped molded elastomer face mask body covering

the nose and mouth of the patient, comprising a nose section and a mouth

section, wherein the edge of the mask in contact with the patient's face is a

thin soft lip in contact with the face of the patient angled outward from the

interior of the mask;



b. wherein the edge of the mask in contact with the face is contoured with at

least one inflection point of at least approximately 10°;

c . a drug delivery path aligned with the nose of the patient comprising an

opening for receiving an inhalable medication in the nose section of the mask

configured to minimize the dead space in the mask; and

d. an ergonomically contoured mouth section shaped to fit close to the mouth

and lips of the patient with minimal dead space in the mouth section.

4. The mask of claim 1, wherein said mask is intended for use with children of age

newborn to about five years old.

5 . The mask of claim 1, wherein said mask is intended for use with children of age

newborn to about five years old, further comprising an orifice in the mouth

section within which a soother device can be inserted.

6. The mask of claim 1, wherein said mask is intended for use with children of age

newborn to about five years old, further comprising a thin region in the mouth

section that can be cut or punctured to create an orifice for a soother device.

7 . The mask of claims 5 or 6, wherein a soother device is inserted.

8. A mask for administering inhaled medications to a patient, comprising:

a . a flexible ergonomically shaped molded elastomer face mask body covering

the nose and mouth of the patient, comprising a nose section and a mouth

section, wherein the edge of the mask in contact with the patient's face is a

thin soft lip;



b. wherein the edge of the mask in contact with the face is contoured with at

least one inflection point of at least approximately 10°;

c . a drug delivery path aligned with the nose of the patient comprising an

opening for receiving an inhalable medication in the nose section of the mask

configured to minimize the dead space in the mask;

d. an ergonomically contoured mouth section shaped to fit close to the mouth

and lips of the patient with minimal dead space in the mouth section; and

e. an orifice in the mouth section within which a soother device can be

inserted.

9. The mask of claim 8 wherein the patient is a person selected from the group

consisting of newborn infants up to age about five years.

10. The mask according to claim 1, further comprising a biofeedback system

comprising an exhalation valve comprising a flow indicator mounted adjacent to

the nostrils of the patient, wherein the flow indicator moves in response to the

exhalation by the patient thereby providing a visual indication of the quality of

the seal around the face of the patient.

11. The mask according to claim 10, wherein the visual indicator is a colored flap

that moves in response to the breathing of the patient during a secured seal.

12. The mask of claim 1, wherein the size of the mask is selected from the group

of dimensions comprising about 59 mm wide and about 64 mm high; about 71

mm wide and about 76 mm high; and about 82 mm wide and about 87 mm high.

13. The mask of claim 1, wherein dead space within the mask is minimized by

the contour of the mask to the face and the alignment of the airway with the

nostrils.



14. The mask of claims 5, 6, or 8, wherein the soother device orifice comprises a

duck bill-type orifice within a flexible accordion section and is situated on the

face of the mouth section of the mask.

15. The mask of claims 5, 6, or 8, wherein the soother device orifice is a modified

duck bill that effectively seals the opening to prevent leakage of air during

inhalation or exhalation when a soother device is inserted into the orifice.

16. The mask of claims 5, 6, or 8, wherein the soother device orifice is within a

flexible section of the face of the mask, permitting the soother device to shift

position relative to the airway of the mask, such that the soother device fits

comfortably within the mouth of the patient, and wherein the orifice provides a

suitable air seal.

17. The mask of claims 5, 6, or 8, wherein the soother device orifice is within a

flexible section of the face of the mask, permitting the soother device to shift

position relative to the airway of the mask, such that the soother device fits

comfortably within the mouth of the patient, without substantially deforming

the main body such that the seal of the mask on the face of the patient is

breached.

18. The mask of claim 1, wherein the mask is held in position during the

administration of medication by a caregiver or by the hand of the patient.

19. The mask of claim 1 wherein the edge of the mask in contact with the face is

contoured with at least three inflection points of at least approximately 10°.

20. The mask of claim 1 wherein the source of the inhalable medication is a

metered dose inhaler or a nebulizer.

21. The mask of claim 1 wherein the source of the inhalable medication is a

metered dose inhaler and a holding chamber is used.

22. The mask of claim 1 wherein the inhalable medication is a gas, a vapor, a

mist, an aerosol, or a suspended powder.



23. A method of administering an inhalable medicament to a patient using the

mask according to any of claims 1, 3, or 8.

24. A method of administering an inhalable medicament to a patient of age birth

to about five years using the mask according to any of claims 1, 3, or 8.

25. A method of administering an inhalable medicament to a person of age birth

to five years using the mask according to claims 5 or 8, wherein a soother device

is used.
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