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(57) ABSTRACT 

A portable, Wearable vest supports an air supply tube to a 
patient mask or interface in a continuous positive air pres 
sure system. In one embodiment, the vest contains and 
supports motor and battery components. In another embodi 
ment, the vest couples a remote CPAP unit to a patient 
interface. 
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PORTABLE CONTINUOUS POSITIVE AIRWAY 
PRESSURE SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/664,108, ?led Mar. 22, 2005, and 
is a continuation of US. patent application Ser. No. 11/ 128, 
552, ?led May 13, 2005, Which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] Continuous positive airWay pressure (CPAP) 
therapy is Widely knoWn. This therapy is predominately used 
to treat obstructive sleep apnea (OSA), as Well as other 
disorders. CPAP therapy is used to deliver pressuriZed air, to 
a patient’s airWay. In general, conventional CPAP systems 
include a bedside “generator” that operates off either Wall 
current or a large external battery. This generator is a bloWer 
or pump that creates a supply of pressuriZed air. A physician 
Would typically prescribe a maximum CPAP in the range of 
5-15 cm of Water to treat the disorder. For patient comfort, 
the generator device may “ramp up” to the prescribed 
pressure over a period of several minutes. 

[0003] The bedside generator is connected to the patient 
via a long ?exible hose that transports the pressurized air 
from the generator to an interface Worn by the patient. The 
term of art in this industry for the mask-like portion of the 
system is “interface” and the term is generic for oral, 
oral-nasal, or nasal designs. There are a Wide variety of 
interfaces that are used and preferred by patients. It is 
important that the interface ?t the patient securely to deliver 
pressurized air Without substantial leakage. 

SUMMARY OF THE INVENTION 

[0004] The present invention is a portable CPAP unit that 
integrates a bloWer unit into a vest Worn by the patient. In 
general the vest is relatively thick and made of foam covered 
With a cloth material. In one embodiment the vest provides 
space to house both the air handling system, poWer supply 
and control electronics in a balanced arrangement around the 
neck. 

[0005] The vest includes a collar portion that is Worn 
around the neck. The collar portion connects With ?rst and 
second extended panel portions carried over the shoulder 
onto the chest of the user. The vest is shaped such that its 
pro?le adjacent the patient’s neck ?ts Within the contours of 
the patient’s neck and is siZed so that it does not protrude 
beyond planes de?ned by the patient’s body. 

[0006] In one preferred embodiment the vest contains a 
bloWer unit. The bloWer unit includes a clamshell housing 
de?ning a complex air path for a motor/ impeller unit that is 
also contained Within the clamshell housing. The motor/ 
impeller unit and its associated diffuser housing are 
mechanically isolated from the clamshell housing, and 
together they form the bloWer unit. 

[0007] A motor control unit and battery pack are placed 
Within the vest to create a self-contained portable Wearable 
CPAP device for treating obstructive sleep apnea (OSA) and 
other disorders. 
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[0008] In an alternate embodiment the vest itself is 
coupled to the remote air pressure generator and it serves to 
transfer air from the generator to the interface. In this 
embodiment the vest serves to decouple the user and most 
importantly the nasal interface from the remote generator. It 
has been found that decoupling the mask improves accep 
tance of the therapy and in this embodiment the vest alloWs 
air to pass through the vest from the generator to the 
interface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Throughout several ?gures identical reference 
numerals refer to identical structure Wherein: 

[0010] FIG. 1 is a schematic top vieW of a patient, lying 
doWn, Wearing the Wearable CPAP unit; 

[0011] FIG. 2 is a schematic side vieW of a patient Wearing 
the portable CPAP unit; 

[0012] FIG. 3 is an isometric vieW shoWing the orienta 
tion, relationship and position of various elements of the 
Wearable CPAP unit; 

[0013] FIG. 4 is an isometric vieW of the impeller diffuser 
inlet and outlet portion of the device; 

[0014] FIG. 5 is a schematic top vieW of an alternate 
embodiment; 
[0015] FIG. 6 is a vieW of an interface particularly suited 
for use in the system; and 

[0016] FIG. 7 is an enlarged perspective vieW of one of the 
cannulas of the interface of FIG. 6. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0017] FIG. 1 shoWs the general con?guration of a por 
table self-contained Wearable CPAP vest 14 being Worn by 
a patient or user 10 Who is depicted in a supine position on 
a bed 11 With a pilloW 16 under his head. 

[0018] The vest 14 has a rounded neck portion or collar 30 
positioned at the nape of the neck of the user. The collar 30 
connects With and ?ares out onto a ?rst panel 26 and a 
second panel 28 that lie over the chest of the user 10. Each 
panel 26, 28 has a loWer edge 29, 31, respectively, and an 
inner edge 33, 35, respectively. The optimal siZe and shape 
of the collar 30 and the panels 26 and 28 Will depend upon 
the stature of the user 10. In general, it is desirable that the 
cross-section of the collar 30 proximate the neck of the user 
be of reduced cross-section or diameter, and have a con 
toured shape such that it ?ts Within the nape of the neck and 
does not act as a “pilloW” or interfere With the patient’s 
actual pilloW 16 When the patient 10 reclines. This relation 
ship is depicted in FIG. 2 Which shoWs a supine patient 10 
and an associated plane 32 de?ned by and extending from 
the back of the head to the shoulder blades. It is preferred to 
have the collar 30 not completely ?ll the nape of the neck so 
that the collar 30 does not touch or extend beyond the plane 
32 toWard the bed 11. 

[0019] Returning to FIG. 1, it is also preferred to have the 
exterior edges of the panel portions 26 and 28 lie Within the 
shoulder-Width of the patient and Within the head-to-shoul 
der plane identi?ed by reference numeral 34 in FIG. 1. It has 
been found that When these several conditions are met the 
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patient 10 may rest on his side and roll over in his sleep With 
the head and shoulders in a natural posture. When appro 
priately sized, the collar 30 and panels 26, 28 do not interfere 
With the comfort of the patient. These geometric and dimen 
sional attributes de?ne the shape of a vest 14 that may be 
Worn unobtrusively during sleep. It has been found that these 
design attributes associated With these cross-sectional areas 
and bulk of the panels are designed not to interfere With 
patient comfort. 

[0020] Also shoWn in FIG. 1, the connection hose 22 
couples the vest 14 to a user interface or mask 24. The mask 
24 serves as an air delivery device and other interfaces may 
be readily substituted Within the context of the invention. 
The proximal end of the hose 22 couples to one panel 
portion 26 of the vest 14 at an outlet 20. In operation, air 
entering the vest via inlet 18 is pressurized Within the vest 
14 and transferred to the hose 22 and thence to the mask 24 
or other interface structure. 

[0021] The distal ends of the panels 26 and 28 may be 
connected together by a clasp 27 or other device to keep the 
vest oriented on the patient. In a similar fashion the panels 
may be ?xed to the clothing of the user 10 by structures (not 
shoWn) to maintain orientation of the panels 26, 28 With 
respect to the chest of the user. 

[0022] FIG. 3 shoWs a bloWer unit housing 40 in panel 26 
of the vest 14. This bloWer unit housing 40 contains Within 
it, a motor/impeller and associated diffuser scroll unit 42. 
Many mechanical features and structures and relationships 
further described, have been found to be effective in sup 
pressing noise generated by the pressurization of air Within 
the vest 14. These features are described in connection With 
FIG. 4. In general the bloWer unit housing 40 and motor/ 
impeller unit have together several attributes that Will, in 
combination, produce a very quiet bloWer that is believed to 
be an important characteristic for acceptance of the vest by 
the user. It is advantageous for the motor impeller unit to use 
very loW poWer to alloW portable battery operation and to 
prevent excessive heat build up in the device or in air exiting 
the device. 

[0023] The second panel 28 of the vest 14 contains a 
battery pack 36 coupled to an electronic motor control unit 
38. The battery pack 36 being compact in nature and has 
sufficient capacity to operate the vest 14 for periods of time 
approximating ten hours or so. Buttons (not shoWn) on the 
control unit 38 are exteriorized for use by the patient 10. The 
control unit 38 carries motor control functions (eg an on/olf 
sWitch) and a charging receptacle or jack to permit the 
patient 10 to recharge the battery pack 36. 

[0024] The partitioning of the battery pack 36, control unit 
38 and bloWer unit housing 40 is intended to equalize the 
Weight of the side panels 26 and 28 to make them roughly 
equivalent, Which helps maintain the vest 14 in position on 
the Wearer or user 10. To achieve this result, it is permissible 
to reorganize the distribution of Weight throughout the vest 
and it is anticipated that the battery pack may be split or 
placed elseWhere in the vest 10. Electrical connections, not 
shoWn to simplify the ?gure, are buried Within the foam of 
the vest 10 and connect the control unit 38 With the battery 
pack 36 and the motor Within the bloWer unit housing 40. 

[0025] It is preferred, but not essential, that the motor 
bloWer unit 40 exhaust its output to a location near the center 

Apr. 26, 2007 

line of the patient 10. A short hose 22 couples the outlet 20 
to a user interface or distribution device, such as a mask 24 

(shoWn in FIG. 1) or nasal cannula (not shoWn) to provide 
CPAP How to the patient’s airWays. A short light hose 22 
produces less pull on the mask 24 or interface Worn by the 
patient promoting less movement of the mask on the patient 
face With subsequently a better seal. Also, not being con 
nected to a bed-side CPAP unit provides freedom of move 
ment for the patient. 

[0026] It is also preferred, but not essential, to have the air 
inlet 18 for the bloWer unit housing 40 near the bottom of 
one side, or adjacent one panel, of the vest 14 as seen With 
reference to inlet 18 on FIG. 1 and FIG. 2. This location 
directs noise aWay from patient and bed partner and is 
generally unobstructed during sleep for most patients. Other 
alternative locations are contemplated including connections 
on the upper surface of the collar or panel aWay from the 
patient. 
[0027] It is the applicants’ vieW that acceptance of a 
portable CPAP unit depends in large measure upon suppress 
ing to the extent possible noise created by the motor bloWer 
unit. The existence of a loud motor next to the patient Would 
be disconcerting and uncomfortable, and thereby may 
reduce usage, so every effort is made and a substantial effort 
is directed to designing the motor to suppress sound 
described in connection With FIG. 4. 

[0028] In FIG. 4, the bloWer unit housing 40 is shoWn With 
a cross-section taken at line 4-4 in FIG. 3. This ?gure depicts 
the motor/impeller and associated scroll housing 42 con 
tained Within the bloWer housing 40. The clamshell housing 
40 de?nes a labyrinthine air path betWeen an inlet 18 to the 
motor/impeller unit inlet annulus 54. The motor/impeller 
and scroll unit 42 accelerate the air?oW and increase the 
kinetic energy in the air?oW. The diffuser scroll is formed 
integrally With the motor and it serves to convert the kinetic 
energy to a static pressure delivered to the outlet 20 that is 
also the end of the “scroll” passage shoWn as the short tube 
21. 

[0029] DC brushless motor elements are adjacent to the 
impeller Wheel 55. The impeller Wheel 55 is supported 
cantilever fashion on an axle by tWo bearings 53 and 57, 
each of Which is beloW the impeller 55. The motor elements, 
impeller 55, and dilfuser scroll 42 form an independent 
mechanical unit that is isolated from the bloWer housing 40. 
It may be suspended by or mounted on a foam pad or a set 
of rubber standolfs (not shoWn). Thus, the motor/impeller 
elements lie Within a “cocoon” like chamber 58 and are 
mechanically isolated from the remainder of the bloWer unit 
40. 

[0030] Returning to the bloWer housing 40 the preferred 
construction is a clamshell With a top 44 or lid ?tting on top 
of a loWer 46 clamshell portion. The housing is lined With a 
foam and it has a complex passage diverting air ?oWing 
along path 60 through tWo ninety degree turns depicted in 
the ?gure by How arroWs 62 and 64 to turn the air?oW 
through a tortuous path to the inlet annulus 54 of the 
impeller 55. As the air?oW approaches the annulus 54 it 
passes over a ?rst annular ba?le 48 and then a second 
annular ba?le 50. These ba?‘les help suppress the radiation 
or conduction of noise emanating from the motor/impeller. 

[0031] In the preferred embodiment of FIG. 1, the vest 14, 
as described above, houses and supports operational com 
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ponents such as the blower unit housing 40 With motor 
impeller and scroll unit 42, the battery pack 36 and the 
control unit 38. In addition, the vest 14 supports the hose 22 
that carries air from the operational components to the user 
interface 24. One of the advantages achieved by this 
arrangement over the conventional bedside CPAP machine 
is that forces that tend to pull a mask aWay from a patient’s 
nose and mouth are signi?cantly reduced. Thus, the “head 
gear” required to hold the interface to the patient’s face need 
not be elaborate. The embodiment of FIG. 1 lacks the 
conventional straps used to secure the interface to the face. 
The vest is very stable in position on the patient and most 
patient motion does not result in signi?cant forces applied to 
the mask or interface. If the compliant tube 22 is biased 
toWard the face, then a force is generated to retain the 
interface on the face. 

[0032] FIG. 5 depicts an alternative embodiment Where a 
user interface 105 connects via a vest 114 to a traditional 

bedside CPAP unit 115. The vest 114 supports a hose section 
120 betWeen the vest 114 and the CPAP unit 115. In addition, 
the vest 114 supports a hose section 125 betWeen the vest 
114 and the user interface 105. Hose sections 120 and 125 
are in ?uid communication, and may be continuous or may 
be in discrete sections, to alloW air from the CPAP unit to 
pass to the user interface 105. The vest may include a 
conduit 126 passing from the inside edge 130 of one panel 
131 to the outside edge 132 of the panel 131, With hose 
section 125 connected to the inside edge and hose section 
120 connected to the outside edge. 

[0033] The vest 114 bears and disperses to the patient’s 
torso the mechanical forces transmitted by the hose section 
120, so that those forces are not transmitted to the hose 
section 125. In this manner, the user interface 105 is 
de-coupled from these forces and therefore the interface is 
held in place Without signi?cant head gear. The FIG. 5 
embodiment provides no straps to hold the mask in place. 
The vest 114 may include operational components, as 
described above With respect to the FIG. 1 embodiment, and 
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alloW the user to selectively couple the hose section 125 to 
the outlet of the in-vest bloWer or to the outlet of a 
conventional bedside CPAP unit, as desired. 

[0034] FIG. 6 shoWs a nasal mask or interface 200 that 
uses only very “light” retention straps 210 to keep the 
interface 200 on the face of the user. The mask 200 includes 
tWo nasal cannulas 220, 221 Which, in use, are inserted into 
the patient’s nostrils. These cannulas or portals 220, 221 are 
designed to experience minimal lateral movement and are 
stabiliZed by the mask 200 ?tted over the patient’s nose. The 
mask 200 is siZed to cover the patient’s nose, but not the 
mouth. FIG. 7 illustrates one of the cannulas 220. 

What is claimed: 
1. A portable Wearable continuous positive air-pressure 

system of the type used for the treatment of obstructive sleep 
apnea and other disorders by a patient comprising: 

a bloWer unit housing having an air inlet and having an 
outlet to provide output air at a pressure of betWeen 5 
and 15 cm Water; 

brushless DC motor elements coupled to an impeller 
Wheel located Within said bloWer unit housing supply 
ing air to an outlet from an inlet; 

said brushless DC motor elements coupled to a motor 
control unit; 

a battery pack coupled to the control unit, the control unit 
having motor control functions; and 

a compliant hose coupled to an interface positioned on the 
face of the patient, said hose coupled to said outlet, 
Whereby air is transferred from said bloWer to the 
patient; 

said bloWer unit, motor and battery pack being disposed 
Within a Wearable vest. 


