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FACIAL MASK APPARATUS AND METHOD OF MAKING

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a face mask apparatus, and more particularly, to a

face mask apparatus for sleep apnea treatment, and methods of making same.

[0003] 2. Description of the Prior Art

[0004] It is known in the prior art to provide sleep apnea treatment medical devices.

However, they are typically not customized and create impressions and indentations on the

face of the user during and/or after use. Currently, masks are made from plastic, and are

adjusted by either foam or gel to suit the comfort level of the patient. In addition, the gel

or foam is also utilized to form the seal between the mask and the patient's skin. For

reasons discussed above, the seal is an important part of the effectiveness of the mask.

[0005] It is also known in the art to provide customizable masks for facial application. It is

further known in the art to use computer aided design for custom face mask design and

manufacture. And it is also known to provide three-dimensional (3D) facial data for use for

fabrication of a custom fit mask for medical procedures.

[0006] Examples of relevant prior art reference documents include the following:

[0007] U.S. Pat. Pub. No. 2012/0305003 for "Rapid production of customized masks" by

inventor Phillip E. Mark, filed October 21, 2009, describes a system designed for the rapid

preparation of anatomically customized mask employing data from a patient. The data may

take the form of a multidimensional image of a target area of a patient's face obtained by

optical 3 dimensional imaging, or a dot or line scan form laser imaging, pattern laser

photography or stereo photography. Also disclosed is a mask that is made of a thin layer, so it

is lightweight and closely hugs the targeted region upon which it rests (e.g. the nasal region).



[0008] U.S. Pat. No. 5,280,305 for "Method and apparatus for forming a stylized, three-

dimensional object" by inventors Monroe, et ah, filed October 30, 1992, describes an

electronic device capable of creating a masquerade type mask utilizing a printer and a heating

system. Includes a printing system that uses an electronic signal representing the mask and

printing the image. The printing system reads an external signal from an imaging device to

generate a three-dimensional object. The material used is a heat settable material, so the

material may be manipulated by heat to form the shape desired for the mask. The printer

prints the desired image onto the 3D mask.

[0009] U.S. Pat. No. 4,985,1 16 for "Three dimensional plating or etching process and masks

therefor" by inventors Mettler, et ah, filed February 23, 1990, describes a method for

fabricating a mask that utilizes a transparent vacuum formable material, adding ink and then

removing the ink after vacuuming to reveal transparent areas of the mask: The ink is removed

by a laser. The mask is an "insulative" substrate material molded to a predetermined shape: A

flexible material is added to the "insulative" substrate mold. A vacuum is applied between the

"insulative" substrate material and the flexible material to create the fabricated mask. Etching

on the plating substrate area and then removing the plated areas to expose the plated

substrate.

[0010] U.S. Pat. No. 8,020,276 for "System and method for custom-orienting a medical mask

to an oral appliance" by inventor W. Keith Thornton, filed November 29, 2007, describes a

medical mask utilized to cover a patient's nose and mouth. The mask is configured to prevent

gas from escaping and is configured to cover the nose and mouth. The invention further

includes transforming a non-deformable material into deformable material. The deformable

material is a thermoplastic polymer. The thermoplastic polymer is a polycaprolactone

polymer. The medical mask covers the patient's nose and mouth. The orientation of the mask

is customized to cover the stated portion of the face while also orienting it to attach to an oral



appliance. The medical mask has a sealing portion configured to the contours of the face to

prevent gas from leaking out of the mask.

[0011] U.S. Pat. No. 8,254,637 for "Mask fitting system and method" by inventors Abourizk,

et ah, filed July 26, 2007, describes a system and methods for selecting a mask system for a

patient, where certain embodiments include generating 3D contours of patients and selecting

mask systems based at least on those contours. The patent further describes a mask fitting

system comprising: an image and/or video acquiring device to capture plural images of at

least a portion of the patient's face; a processor operable to process the images to determine a

physical characteristic of the patient's face; a display to show the images of the selection

mask systems; and a head support and camera mount assembly; a base; an upright provided

to the base, the upright including a chin support adapted to support the patient's chin in use;

an arm extending outwardly from the upright to support the image acquiring device; and

servo motors to automate movement of the arm. Additionally claims a method of selecting,

from a plurality of selection mask systems, at least two mask systems for a patient.

[0012] U.S. Pat. No. 7,827,038 for "Mask fitting system and method" by inventors Richard et

ah, filed June 6, 2005, describes a mask fitting system, which bases the mask on the scanned

in data received from the patient. The data is scanned in using a handheld scanner or a 3D

scanner to create the mask. The best fit mask for the patient might include multiple mask

recommendations. The mask fitting system also includes one terminal to receive patient

specific data; the data includes at least one two dimensional profile image and at least one

two dimensional front image of the patient; the patient specific data includes the depth,

length, and width of the patient's nose. One terminal including a 3D mask fitting system to

represent the facial features of the patient. The computer reads the data generated from the

3D mask fitting system and communicates the data to the mask database. A contact cushion

contouring device is used to further provide the 3-D representation of the patient's face. The



data recorded is compared to the patient's facial dimensions and the mask system provides a

best fit mask. The mask fitting system provides the facial dimensions from the scanner and

produces a best fit mask for the patient.

[0013] U.S. Pat. Pub. No. 2006/0023228 for "Custom fit facial, nasal, and nostril masks" by

inventor Zheng Jason Geng, filed June 10, 2005, describes generating 3D facial data to

fabricate a custom fit mask for medical procedures, the mask including: Fabricating a facial

mask custom fit for a patient. The mask covers the patient's nostril or a facial mask. The

mask is generated utilizing a 3D imaging system. The 3D imaging system utilizes the Kanade

Lucas Tomasi extraction algorithm. The algorithm defines the portion of the face and

generates a 3D facial data set to create a custom fit facial mask for the desired medical

procedure. The medical procedure involves expelling gas or air. The mask is a facial mask or

covers the patient's nostrils. There is a support mechanism for attaching the facial mask to the

patient's head.

[0014] U.S. Pat. Pub. No. 2004/0263863 for "System and method for design and manufacture

of custom face masks" by inventors Rogers, et al, filed January 27, 2004, describes a method

for forming a face mask utilizing computer aided design. The custom mask is designed based

on facial topography and the topography information is passed to a manufacturing device.

Further teaches a scanning device, utilizing a laser and a camera to scan the head. Attached is

at least one position sensor to keep the head from moving. The scanned information is fed to

a computer where the computer determines the topography of the client's face. The

construction of the mask includes: A solid model of the face, to which an intermediate layer

is applied. The face mask is formed by applying mask forming material to the intermediate

layer. The face mask is then separated from the solid model of the face.

SUMMARY OF THE INVENTION

[0015] The present invention relates to extended wear contoured facial masks.



[0016] It is an object of this invention to provide a customized, contoured facial mask face

surface portion constructed and configured to cover and to contact a corresponding contoured

surface area covering substantial surfaces of a human face.

[0017] A further object of this invention is to provide methods of making the customized

facial mask using three-dimensional (3D) printing methods and materials.

[0018] Accordingly, a broad embodiment of this invention is directed to customized facial

masks for sleep apnea treatment.

[0019] These and other aspects of the present invention will become apparent to those skilled

in the art after a reading of the following description of the preferred embodiment when

considered with the drawings, as they support the claimed invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a schematic diagram of a perspective view one embodiment of the invention.

[0021] FIG. 2 is a schematic diagram of a top view of an embodiment of the invention.

[0022] FIG. 3 is a schematic diagram of a side view of an embodiment of the invention.

DETAILED DESCRIPTION

[0023] Referring now to the drawings in general, the illustrations are for the purpose of

describing a preferred embodiment of the invention and are not intended to limit the

invention thereto.

[0024] By way of further background, the present invention provides a three-dimensional

(3D) printing developed custom face mask component of a sleep apnea treatment device,

which addresses the need for customizable masks connected to the machine. The mask used

for CPAP devices is an important part of the device, as masks which are not adjusted

correctly can result in irritation, bloating, dry mouth and nose, and other problems. The

current invention described utilizes 3D printing technology to create customizable masks for

sleep apnea patients. Sleep apnea is a disorder, characterized by abnormal breathing during



sleep. The abnormality can range from shallow breathing to pauses in breathing while

sleeping. If left undiagnosed, other medical conditions may ensue. The disorder is

diagnosable by sleep studies conducted in a monitored facility. Sleep apnea symptoms

include snoring while sleeping, fatigue during the day and sleepiness during the daytime

hours. The solutions for sleep apnea are: surgery, lifestyle changes, mouth pieces, and

breathing devices. Breathing devices are the most common form of treatment for sleep apnea

patients. The device is comprised of a mask that fits over the nose and mouth or just the nose.

The mask is then connected to a machine that blows small amounts of air into the airway to

ensure the airway remains open while sleeping. The machine is oftentimes referred to as a

Continuous Positive Airway Pressure (CPAP) or Automatic Positive Airway Pressure

(APAP).

[0025] The present invention provides a customized sleep apnea mask formed utilizing 3D

printing technologies for conforming to the unique facial features of the user. The mask

embodiments of the present invention are customizable for each user to provide matching

contours of the human face for increased comfort when the mask is worn.

[0026] In one embodiment of the present invention a 3D model of the anatomically

customized mask is created using multidimensional data from an individual's face. The data

may be acquired through the use of 3D scanners, multiple image or video cameras and digital

reconstruction software, dot or line scans from laser imaging, pattern laser photography,

stereo photography, or any number of 3D modeling technologies. Once digitization of the

face's 3D surface occurs, an operator may further customize the mask to provide enhanced

functionally and aesthetics. For example, and not by way of limitation, the operator may use a

computer aided design (CAD) or modeling software to define the boundaries of the mask,

create modifications such as strap attachment slit or airway passage, or allow for modular

connections such as for a breathing tube.



[0027] Since 3D printing involves printing in layers, any digitized model must be

mathematically translated into cross-sections or "slices" of the desired print-out. Any

intermediate or finalized 3D digital model may be read by the 3D printer for creating the

cross-sections or "slices." Furthermore, 3D modeling data can be stored in a database for

future use. Such a database, housed in a non-transitory medium such as the memory of a

computer, can contain modeling data for individual face contours, modifications to these

contours, templates for enhanced functionality or aesthetics, or 3D models of objects to be

incorporated into or on to a facial mask. The database of modeling data can be used to

reproduce previously printed 3D masks or can be used to adapt such data to a future use,

including inventory management, record-keeping, or branding. The database may be

accessible through a web interface, providing access to operators, customers, or third parties,

with granted access to the database capable of being limited.

[0028] In a preferred embodiment of the present invention, a facial mask is provided for

addressing sleep apnea in a user, comprising a customized, contoured facial mask face

surface portion constructed and configured to cover and to contact a corresponding contoured

surface area of a human face, further including strap attachments and at least one strap for

securing the mask portion to the face, wherein the at least one strap is sized to extend around

the user's head and for applying a pressure distributed across the contoured facial mask

portion, wherein the pressure is distributed substantially uniformly across the contoured facial

mask portion that contacts the user's face. Advantageously, the substantial coverage of the

face of the user by the mask, preferably at least 50% of the surface area, more preferably at

least about 80% of the surface area, provides for reduced pressure points on higher contour

areas of the face, and therefore provides for increased comfort to the user. The size of the

mask provides that it extends slightly under the chin of the user, wherein a clearance of

between about 1/8 inches to approximately 1/4 inches is provided.



[0029] For increased oxygen intake and to facilitate breathing of the user to address issues of

sleep apnea, the mask of the present invention further includes an airway passage positioned

in the nose region of the mask, and further including a breathing tube connected to the mask

at the airway passage, which extends outwardly from a nasal area of the contoured facial

mask face surface portion. In one embodiment, the airway passage and the breathing tube

connector is molded into the facial mask. In another embodiment, the breathing tube is

removably attachable to the mask, i.e., it is connectable and disconnectable, by a connection

region that is matingly connectable. By way of example and not limitation, the connection

region includes a threaded zone for rotational connection of the breathing tube with the

airway passage.

[0030] Importantly, to ensure customized fit of the face mask, the customized, contoured

facial mask face surface portion, is constructed and configured to cover and to contact a

corresponding contoured surface area of a human face, is unitarily and integrally formed by

3-D printing, and is formed of a synthetic material or plastic. Preferably, a soft plastic layer

or a rubber layer is provided on the surface that contacts the face of the user, i.e., that contacts

and "mates" with the contours of the user's face, for additional comfort increase. So then

both the coverage of the mask over the face of the user and the soft underside layer each

separately and in combination provide maximum pressure distribution over the face surface

of the user. Thus, the face mask may be formed of a stratified, multilayer structure, wherein

the underside layer that contacts the user's face is a softer material than the outer layer,

although the layers may be formed integrally together or bonded together.

[0031] U.S. Patent Nos. 5869170, 7565633, 7845352, 7963284, 8147910 and 8175734, U.S.

Pat. Pub. No. 2012/0224755 and European Patent Nos. 2486547 and 2482248 are hereby

incorporated by reference in their entirety. These documents describe details of 3D printing,



materials used for 3D printing, and customizable masks made of plastic or gel materials

including but not limited to plastic, living cells, leather, nylon, metal, and thermoplastics.

[0032] U.S. Pat. App. No. 2012/0305003 for "Rapid Production Of Customized Masks" by

inventor Phillip E. Mark, filed October 21, 2009, is hereby incorporated by reference in its

entirety. This application describes a system designed for the rapid preparation of

anatomically customized mask employing data from a patient. The data may take the form of

a multidimensional image of a target area of a patient's face obtained by optical 3

dimensional imaging, or a dot or line scan form laser imaging, pattern laser photography or

stereo photography. Also disclosed is a mask that is made of a thin layer, so it is lightweight

and closely hugs the targeted region upon which it rests (e.g. the nasal region).

[0033] The present invention differs from the prior art, including U.S. Pat. Pub. No.

2012/0305003 in that it is designed to minimize the cosmetic changes to the face of the user

upon continual use of the mask. The present invention does this by providing a much larger

contact area than the prior art. The contact area includes the large surfaces areas of the face,

including the forehead, the brow ridges (supraorbital ridge) and cheeks. The contact area may

also include the jaw region.

[0034] By extending the mask onto these surfaces, the present invention also allows for the

mask to be constructed so that it does not touch the more sensitive parts of the user's face,

including the nose and the chin, especially the chin boss. The mask is designed and

constructed to not touch the nose and the chin and chin boss such that the user can move the

chin while the mask is on. This mobility is found to reduce the irritation of wearing a mask.

As previously described, a gap is left between the mask and the chin to permit this

movement.



[0035] In contrast, the prior art does not extend across the forehead and lower chin, but rather

is in contact with and supported by the glabella, root of the nose, and areas directly below the

nose such as the philtrum and nasolabial furrow, and the chin.

[0036] Thus the prior art teaches both the more sensitive parts of the face supporting the

mask, a smaller area of the face supporting the mask and the chin boss supporting the mask.

The present invention advantageously teaches a larger support area, less-sensitive parts of the

face as support areas, and also provides for chin mobility by not contacting the chin.

[0037] Certain modifications and improvements will occur to those skilled in the art upon

a reading of the foregoing description. By way of example, the customized facial contour

mask of the present invention may be adapted for use with cosmetic treatments and/or

medical treatments, in particular for time-release or extended-release of beneficial chemicals,

vitamins, minerals, and/or topical applications to the face, especially to substantially the

entire face surface (excluding the eyes, mouth, and nasal breathing passages). In other

embodiments of the present invention, the customized facial contour mask includes the

cosmetic and/or medical treatments are applied as a gel, liquid, powder, and/or liner within

the inner customized contoured surface of the mask. Additionally or alternatively, the

cosmetic and/or medical treatments are integrated within the inner customized contoured

surface of the mask.

[0038] In alternative embodiments, they may be adapted for use for pilots or firemen, or

for the military, for extended-wear oxygen masks or gas masks that provide increased

comfort, wherein the masks are customized to the user's facial contours. In other

embodiments of the present invention, the customized facial contour mask is adapted to

include at least one protective layer. In one example, the protective layer is selected from

materials that provide protective qualities including heat-resistant, cut-resistant, impact-

resistant, ballistic-resistant, chemical-resistant, and combinations thereof. The protective



layer is laminated to and/or affixed to the outer surface of the mask and does not affect the

internal customized facial contour mask or its comfort features.

[0039] The above-mentioned examples are provided to serve the purpose of clarifying the

aspects of the invention and it will be apparent to one skilled in the art that they do not serve

to limit the scope of the invention. All modifications and improvements have been deleted

herein for the sake of conciseness and readability but are properly within the scope of the

present invention.



CLAIMS

The invention claimed is:

1. A method for making a face mask comprising the steps of:

creating a three-dimensional (3-D) scan having image data of a user's face;

using 3-D printing; and

creating a customized sleep apnea mask for conforming to the unique facial

features and contours of the user's face.

2. The method of claim 1, further including the step of saving the scanned image data to a

memory in a computer device.

3. A facial mask for addressing sleep apnea in a user, comprising a customized, contoured

facial mask portion constructed and configured to cover a corresponding contoured surface

area of a human face, further including strap attachments and at least one strap for securing

the mask portion to the face, wherein the at least one strap is sized to extend around the user's

head and for applying a pressure distributed across the contoured facial mask portion.

4. The facial mask of claim 3, wherein the pressure is distributed substantially uniformly

across the contoured facial mask portion that contacts the user's face.

5. The facial mask of claim 4, wherein the contoured facial mask portion is sized to cover at

least about 50% of the user's face.

6. The facial mask of claim 4, wherein the contoured facial mask portion is sized to cover at

least about 80% of the user's face.

7. The facial mask of claim 3, further including a breathing tube extending outwardly from a

nasal area of the contoured facial mask portion.

8. The facial mask of claim 7, wherein the breathing tube is removably connectable to the

mask.



AMENDED CLAIMS
received by the International Bureau on 29 August 201 4 (29.08.201 4).

1. A method for making a face mask comprising the steps of:

creating a three-dimensional (3-D) scan having image data of a user's face;

altering the 3-D scan to create mask data, the alterations including at least two strap

slits, an airway passage extending above the nose and including an airway

passage connection, and a chin boss extending above the chin;

printing the mask data using a 3-D printer; and

creating a customized sleep apnea mask for conforming to the unique facial features

and contours of the user's face.

2 . The method of claim 1, further including the step of saving the scanned image data to a

memory in a computer device.

3 . A facial mask for addressing sleep apnea in a user, comprising

a customized, contoured facial mask portion constructed and configured to cover a

corresponding contoured surface area of a human face, the contoured surface area

including a forehead, a supraorbital ridge, cheeks, a nose and a chin;

wherein the facial mask portion includes an airway passage and a chin boss;

wherein the airway passage and the chin boss do not contact the individual face when

the face mask is worn;

AMENDED SHEET (ARTICLE 19)



wherein the face mask not including the airway passage and the chin boss do contact

the individual face when worn;

strap attachments and at least one strap for securing the mask portion to the face,

wherein the at least one strap is sized to extend around the user's head and for

applying a pressure distributed across the contoured facial mask portion.

4 . The facial mask of claim 3, wherein the pressure is distributed substantially uniformly

across the contoured facial mask portion that contacts the user's face.

5 . The facial mask of claim 4, wherein the contoured facial mask portion is sized to cover

at least about 50% of the user's face.

6 . The facial mask of claim 4, wherein the contoured facial mask portion is sized to cover

at least about 80% of the user's face.

7 . The facial mask of claim 3, further including a breathing tube extending outwardly

from a nasal area of the contoured facial mask portion.

8 . The facial mask of claim 7, wherein the breathing tube is removably connectable to the

mask.

9 . A method for making a face mask comprising steps of:

acquiring multidimensional data of an individual face including contours of a

forehead, a supraorbital ridge, cheeks, a nose and a chin;

altering the multidimensional data to create mask data, the alterations including at

least two strap slits, an airway passage extending above the nose and including an

airway passage connection, and a chin boss extending above the chin;

mathematically translating the mask data into cross-sections;

printing the mask data using a 3-D printer, thereby creating the face mask;

AMENDED SHEET (ARTICLE 19)



wherein the face mask covers the forehead, the supraorbital ridge, the cheeks, the

nose and the chin;

wherein the airway passage and the chin boss do not contact the individual face when

the face mask is worn;

wherein the face mask not including the airway passage and the chin boss do contact

the individual face when worn.

10. The method of claim 9, further including a step of bonding a soft underside layer to

the face mask.

11. The method of claim 10, wherein the underside layer includes cosmetic and/or

medical treatments.

12. The method of claim 9, wherein the alterations further include an extension under the

chin.

13. The method of claim 9, wherein the airway passage connection includes a mating

connection or a threaded zone for rotational connection.

14. A facial mask for addressing sleep apnea in an individual, comprising:

bonded cross-sections conformed to fit an individual face contour, the individual face

contour including a forehead, a supraorbital ridge, cheeks, a nose and a chin;

alterations to the bonded cross-sections including at least two strap slits, an airway

passage extending above the nose and including an airway passage connection,

and a chin boss extending above the chin;

at least one strap extending between the at least two straps slits.

15. The method of claim 14, further including a a soft underside layer bonded to one side

of the bonded cross-sections.

AMENDED SHEET (ARTICLE 19)



16. The method of claim 15, wherein the underside layer includes cosmetic and/or

medical treatments.

17. The method of claim 14, wherein the alterations further include an extension under

the chin.

18. The method of claim 14, wherein the airway passage connection includes a mating

connection or a threaded zone for rotational connection.

AMENDED SHEET (ARTICLE 19)
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