
(19) United States 
US 20120238921A1 

(12) Patent Application Publication (10) Pub. No.: US 2012/0238921 A1 
Kuehne et al. (43) Pub. Date: Sep. 20, 2012 

(54) DIFFERENTIAL AIR PRESSURE SYSTEMS 
AND METHODS OF USING AND 
CALIBRATING SUCH SYSTEMIS FOR 
MOBILITY MPARED USERS 

(76) Inventors: Eric Richard Kuehne, Los Gatos, 
CA (US); Christopher Loew, 
Newark, CA (US); Glen R. 
Mangseth, El Dorado Hills, CA 
(US); Kenneth R. Krieg, Fremont, 
CA (US); David P. Grenewetzki, 
Novato, CA (US); Clifford T. Jue, 
Santa Cruz, CA (US); Trevor L. 
Donald, Buckinghamshire (GB) 

(21) Appl. No.: 13/423,124 

(22) Filed: Mar. 16, 2012 

Related U.S. Application Data 

(60) Provisional application No. 61/454,432, filed on Mar. 
18, 2011. 

Publication Classification 

(51) Int. Cl. 
A6IH I/02 (2006.01) 

(52) U.S. Cl. ............................................................ 6O1AS 

(57) ABSTRACT 

Described herein are various embodiments of differential air 
pressure systems and methods of using and calibration Such 
systems for individuals with impaired mobility. The differen 
tial air pressure systems may comprise an access assist device 
configured to help a mobility impaired user to stand in a 
pressure chamber configured to apply a positive pressure on a 
portion of the user's body in the seals pressure chamber. The 
system may further comprise load sensors configured to mea 
sure the user's weight exerted inside and outside the chamber. 
The system may be calibrated by determining a relationship 
between the actual weight of the user and the pressure in the 
chamber, where the actual weight of the user may be mea 
Sured by more than one load sensor and at least one load 
sensor is not in the chamber. 
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DIFFERENTAL AIR PRESSURE SYSTEMS 
AND METHODS OF USING AND 

CALIBRATING SUCH SYSTEMIS FOR 
MOBILITY IMPARED USERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims benefit to U.S. Application 
No. 61/454,432 filed on Mar. 18, 2011. 

INCORPORATION BY REFERENCE 

0002 All publications and patent applications mentioned 
in this specification are herein incorporated by reference to 
the same extent as if each individual publication or patent 
application was specifically and individually indicated to be 
incorporated by reference. 

FIELD 

0003. Described herein are various embodiments of dif 
ferential air pressure systems for use by individuals with 
impaired mobility and methods of calibrating and using Such 
systems. 

BACKGROUND 

0004 Methods of counteracting gravitational forces on 
the human body have been devised for therapeutic applica 
tions as well as physical training. Rehabilitation from ortho 
pedic injuries or neurological conditions often benefits from 
precision unweighting (i.e. partial weight bearing) therapy. 
One way to counteract the effects of gravity is to Suspend a 
person using a body harness to reduce ground impact forces. 
However, harness systems may cause pressure points that 
may lead to discomfort and sometimes even induce injuries. 
Another approach to counteract the gravity is to Submerge a 
portion of a user's body into a water-based system and let 
buoyancy provided by the water offset gravity. However, the 
upward Supporting force provided by Such water-based sys 
tems distributes unevenly on a user's body, varying with the 
depth of the user's body from the water surface. Moreover, the 
Viscous drag of the water may substantially alter the muscle 
activation patterns of the user. 
0005 Differential Air Pressure (DAP) systems have been 
developed to use air pressure in, for example, a sealed cham 
berto simulate a low gravity effect and Supportapatient at his 
center of gravity without the discomfort of harness systems or 
the inconvenience of water-based therapies. DAP systems 
generally utilize a chamber for applying differential air pres 
sure to a portion of a user's body, but in order to use these 
systems, a user must first be able to access the chamber, which 
may require stepping or climbing over one or more portions 
of the system. In some instances, an individual may have 
limited or low degree of mobility which may hinder his ability 
to access the chamber. For example, patients who have Suf 
fered a stroke or physical injury may be wheelchair-bound or 
bedridden and unable to walk or stand independently without 
a great deal of assistance. Similarly, patients who have a lesser 
degree of impairment Such as muscle strain or a sprain may 
also require a moderate amount of assistance to enter, stand 
in, and exit the chamber. Accordingly, these patients with 
varying levels of impaired mobility may not be able to take 
advantage of the many benefits of differential air pressure 
therapy because of the difficulty in getting in and out of the 
systems. As such a need exists for a DAP system that allows 
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patients with varying degrees of impaired mobility to access 
and use DAP therapy systems. 
0006. In addition, another obstacle to providing treatment 
for the mobility impaired user is the proper calibration of a 
DAP system for the disabled user. A DAP system is often 
calibrated for each user prior to initiating therapy. In the past, 
calibration of DAP systems has relied on the ability to weigh 
the patient on a ground mounted horizontal Surface scale 
which required the patient to stand still on their feet during 
calibration for several minutes. Such calibration methods 
may be used for patients with a high degree of mobility 
requiring none or minimum assistance, but are difficult or 
impossible to employ for individuals who require greater 
assistance, especially for those who cannot bear their own 
weight upright. Although DAP systems can be used even with 
mobility impaired individuals without calibration, calibration 
improves the precision of the treatment and provides person 
alized therapy for the user. A calibrated DAP system can 
deliver precise, repeatable unweighting regimes and thera 
pies accurate to 1% of patient weight. Precision is desirable as 
it allows clinicians and doctors to control a treatment and 
rehabilitation protocol with great specificity to deliver maxi 
mum rehabilitation effectiveness. As such, there is a need for 
a calibration system and method for allowing calibration of a 
DAP system where the user requires weight Support assis 
tance during the calibration procedure. 

SUMMARY OF THE DISCLOSURE 

0007. The present invention relates to differential air pres 
Sure systems that provide therapeutic conditioning and train 
ing for individuals with impaired mobility. Included in this 
description are methods and devices configured to assist users 
with impaired mobility in entering, exiting, and using differ 
ential air pressure systems. 
0008. Some embodiments described provide a differential 
air pressure (DAP) system with an access assist device 
designed to improve mobility of a disabled individual. These 
differential pressure systems may include a pressure chamber 
with a seal interface configured to receive a portion of a 
disabled user's body and to form a seal between the user's 
body and the chamber, the chamber is configured to apply 
pressure to the portion of the user's body while the user's 
body is sealed in the chamber; an exercise device can be 
placed in the pressure chamber, where the exercise device is 
configured to contact the user's body while the exercise 
device is in operation; a first load sensor is coupled to the 
exercise device, the first load sensor configured to measure 
the load applied by the user to the exercise device while the 
user is in the chamber and provide an output signal; a second 
load sensor is coupled to the differential pressure system at a 
position that is different than the first load sensor and config 
ured to provide an output signal. 
0009 Optionally, in any of the preceding embodiments, a 
processor may be configured to receive the output signals 
from the load sensors and to calibrate the system for use by 
the disabled user. 
0010 Additionally, in any of the preceding embodiments, 
calibrating the system may entail generating a relationship 
between pressure in the chamber and actual weight of the user 
while the user is sealed in the chamber, wherein the actual 
weight of the user is the total load or total user weight mea 
Sured by the first and second load sensors at pressure points, 
the processor regulating the pressure of the chamber accord 
ing to said relationship. 
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0011 Optionally, in any of the preceding embodiments, 
the DAP system may further comprise an access assist device 
configured to assist the disabled user's access to the chamber. 
Additionally, in any of the preceding embodiments, the sec 
ond load sensor may be in communication with the access 
assist device. Additionally, in any of the preceding embodi 
ments, the second load sensor may be positioned on the 
access assist device. 
0012 Optionally, in any of the preceding embodiments, 
the access assist device is configured to vertically adjust the 
user's position relative to the chamber. Optionally, in any of 
the preceding embodiments, the access assist device is con 
figured to bear a portion of the user's weight during calibra 
tion. 
0013 Additionally, in any of the preceding embodiments, 
the access assist device is configured to bear Substantially all 
of the user's weight during calibration. 
0014 Optionally, in any of the preceding embodiments, 
the DAP system may further have a plurality of load sensors 
coupled to the pressure chamber and configured to engage the 
portion of the user's body sealed in the pressure chamber and 
a plurality of load sensors coupled to the differential pressure 
system and configured to engage the user's body outside the 
sealed interface of the pressure chamber. 
00.15 Optionally, in any of the preceding embodiments, 
the DAP system has a first load sensor positioned within the 
pressure chamber and is configured to engage the portion of 
the user's body in the pressure chamber, and a second load 
sensor positioned outside the pressure chamber and the sec 
ond load sensor is configured to engage the user's body out 
side the pressure chamber. 
0016 Optionally, in any of the preceding embodiments, 
the DAP system includes a treadmill comprising a runway 
belt and a load sensor under the runway belt. 
0017 Optionally, in any of the preceding embodiments, 
calibrating the system includes using an actual weight of the 
user which is provided by the total load or total user weight 
measured by the plurality of load sensors coupled to the 
pressure chamber and configured to engage the portion of the 
user's body sealed in the pressure chamber and a plurality of 
load sensors coupled to the differential pressure system and 
configured to engage the user's body outside the sealed inter 
face of the pressure chamber. 
0018 Optionally, in any of the preceding embodiments, 
the DAP system includes handrails outside the pressure 
chamber. Additionally, the handrails may be optionally con 
figured to bear the user's weight anywhere along the length of 
the handrail. Load sensors may be mounted or removably 
connected to the handrail to measure the amount of weight 
supported by the handrails. 
0019. Optionally, in any of the preceding embodiments, 
the DAP system has a seal frame supporting the seal of the 
pressure chamber and configured to Support the weight of the 
user, wherein the second load sensor measures the weight 
Supported during Supported during calibration. 
0020. Additionally, in any of the preceding embodiments, 
the DAP system can include a frame assembly that the dis 
abled user's weight during calibration and a load sensor mea 
sures the amount of weight borne by the frame assembly. 
0021 Optionally, in any of the preceding embodiments, 
the access assist device can include a user connection config 
ured to adjust the position of the disabled user relative to the 
seal of the chamber. 
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0022 Optionally, in any of the preceding embodiments, 
the access assist device can include a hoist device. Addition 
ally, the access assist device can use a harness assembly 
designed to be worn by the user. In other variations, the access 
assist device can include an overhead Suspension device. 
0023. Other embodiments described herein provide for a 
DAP system for improving mobility of a disabled individual 
only able to stand with assistance where the DAP system has 
a pressure chamber with a seal interface configured to receive 
a portion of a disabled user's body and to form a seal between 
the user's body and the chamber; a blower and valve control 
system configured to apply pressure to the portion of the 
user's body while the user's body is sealed in the chamber; an 
exercise device within the pressure chamber, wherein the 
exercise device is configured to contact the user's body while 
a portion of the user's body is within the seal interface; an 
access assist device configured to assist the disabled user's 
ingress and egress to the chamber, a first load sensor posi 
tioned in the pressure chamber below the user's torso and 
configured to measure the weight of the user in the chamber 
and communicate the measurements to a processor; a second 
load sensor positioned on the system outside the pressure 
chamber and configured to measure the weight of the user 
exerted on the access assist device and communicate the 
measurements to a processor, a processor configured to 
receive weight input from inside and outside the pressure 
chamber, wherein the processor calibrates the system for the 
user system by generating a relationship between pressure in 
the chamber and actual weight of the user, wherein the actual 
weight of the user is provided by the total weight measured by 
the load sensors at pressure points, the processor regulating 
the pressure of the chamber according to said relationship. 
0024 Optionally, in any of the preceding embodiments, 
the load sensors can be placed on the access assist device. 
0025. In further variations, the access assist device com 
prises a Support frame attached to the system and configured 
to support a portion of the disabled user's weight while the 
user is upright. 
0026. Optionally, in any of the preceding embodiments, 
the Support frame is detachable from the system. In some 
variations, the Support frame is a detachable Support bar and 
can electronically communicate wirelessly or through a wired 
connection with the processor. 
0027. Additionally, in any of the preceding embodiments, 
the access assist device vertically and horizontally adjusts the 
position of the disabled user. 
0028 Optionally, in any of the preceding embodiments, 
the DAP system includes an interlocking mechanism config 
ured to engage with at least one of the vertical adjustment or 
the horizontal adjustment of the access assist device, wherein 
the processor is configured to engage the interlocking mecha 
nism to stop movement of the access assist device. In other 
variations, the interlocking mechanism comprises at least one 
interlock checkpoint at which the interlocking mechanism 
can engage if the chamber is not configured to receive the 
USC. 

0029. Additionally, in any of the preceding embodiments, 
the access assist device Supports at least a portion of the user's 
weight prior to calibration and provides Substantially no 
weight Support to the user following calibration. The access 
assist device can also optionally provide no weight Support 
during calibration. Additionally, the access assist device may 
provide the user substantially no weight support while the 
chamber is pressurized and the exercise device is operating. 
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0030 Optionally, in any of the preceding embodiments, 
the DAP system further includes at least one performance 
sensor for measuring a performance parameter of the user 
while the user is moving in contact with the exercise device. 
0031 Optionally in any of the preceding embodiments, 
the access assist device comprises a waist Support device. 
0032. Optionally in any of the preceding embodiments, 
the access assist device is a motorized lift. 
0033. In another variation, the DAP system includes a 
pressure chamber with a seal interface configured to receive a 
portion of a disabled user's body and to form a seal between 
the user's body and the chamber, the chamber configured to 
apply pressure to the portion of the user's body while the 
user's body is sealed in the chamber; an exercise device 
placed in the pressure chamber, wherein the exercise device is 
configured to contact the user's body while the exercise 
device is in operation; a load sensor coupled to the exercise 
device, the load sensor configured to measure the weight 
applied by the user to the exercise device while the user is in 
the chamber and to provide an output signal for weight mea 
Surements; a calibration device configured to measure the 
weight of the user body exerted outside the pressure chamber, 
the calibration device providing an output signal for weight 
measurements; and a processor configured to receive the out 
put signals from the load sensor and the calibration device to 
calibrate the system for use by the disabled userby generating 
a relationship between pressure in the chamber and actual 
weight of the user while the user is sealed in the chamber, 
wherein the actual weight of the user is the total load or total 
user weight measured by the load sensor and the calibration 
device at pressure points, the processor regulating the pres 
Sure of the chamber according to said relationship. 
0034 Additionally, in any of the preceding embodiments, 
at least one load sensor can be placed on the seal interface of 
the chamber. 
0035. Optionally, in any of the preceding embodiments, 
the calibration device is a Support frame configured to Support 
at least a portion of the user's weight during calibration. In 
Some embodiments, the Support frame is configured to allow 
the user to lean against the frame. In further variations, the 
Support frame comprises at least one load sensor for measur 
ing the weight exerted against the Support frame during cali 
bration. Optionally, in any of the preceding embodiments, the 
Support frame can be a handrail or arm rest. 
0036) Optionally, in any of the preceding embodiments, 
the support frame is removable following calibration. 
0037 Optionally, in any of the preceding embodiments, 
the load sensor is part of a removable adjustable pad that can 
be attached to the Support frame of an access assist device or 
the frame assembly of the DAP system. 
0038 Optionally, in any of the preceding embodiments, a 
portion of the Support frame is inside the pressure chamber. 
0039. Optionally, in any of the preceding embodiments, 
the support frame is an overhead handlebar. 
0040. Optionally, in any of the preceding embodiments, 
the DAP system can include a height adjustable seal frame 
configured to receive and Support a portion of the user's body. 
In some embodiments, the seal frame is height adjustable by 
way of a motorized lift configured to raise and lower the seal 
frame and generate an output signal reading the weight of the 
user raised or lowered by the motorized lift device. 
0041. Optionally, in any of the preceding embodiments, 
the calibration device is a support bar that can be removably 
inserted into a receiving channel on the system. The Support 
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bar can include circuitry allowing the bar to communicate 
with the processor. Optionally, in any of the preceding varia 
tions, the Support bar can store user related data. 
0042 Additionally, in other variations, the support bar is 
detachable from a support bar receiver on the DAP system, 
where the Support receiver is configured to measure the 
weight of the user exerted against the Support bar. 
0043. Other embodiments herein also provide for a 
method of calibrating a differential pressure system for a 
disabled user with impaired mobility by Supporting a portion 
of the user's weight with a calibration device; supporting 
another portion of the user's weight inside a sealed pressure 
chamber; Sealing the chamber around an area of the user's 
body; and calibrating the differential pressure system for the 
disabled user based on the total weight supported. 
0044 Additionally, in any of the preceding embodiments, 
the method of calibrating includes detecting whether a cali 
bration device has been connected to the system. 
0045. Additionally, in any of the preceding embodiments, 
the method of calibrating includes detecting that the calibra 
tion device has been disengaged from the system. 
0046) Optionally, in any of the preceding embodiments, 
load sensors can be configured to communicate wirelessly or 
through a wired path with the processor. 
0047. Other embodiments provide for a method of cali 
brating the differential pressure system by Supporting at least 
a portion of the user weight in a pressure chamber with an 
access assist device having an assist device load sensor con 
figured to measure the weight Supported by the assist device 
while the user is in the pressure chamber; sealing the chamber 
around an area of the user's body; and calibrating the differ 
ential pressure system for the disabled user based on the total 
load or total user weight measure by the load sensor. 
0048. Optionally, in any of the preceding embodiments, 
the method of calibrating includes measuring the weight of 
the user using a load sensor in the pressure chamber; and 
calibrating the differential pressure system by measuring the 
total weight input from all the load sensors at different pres 
sure levels. 
0049 Additionally, in any of the preceding embodiments, 
calibration includes generating a relationship between the 
pressure in the chamber and the actual weight of the user. In 
Some embodiments, the actual weight of the user is the total 
load or total user weight measured by the load sensors in the 
access assist device and the chamber. 

0050. An additional method of calibrating includes lifting 
a user relative to an opening in a pressure chamber with an 
access assist device; lowering the user into the opening Such 
that a portion of the user's body is in the pressure chamber; 
sealing the chamber around the portion of the patient's body; 
outputting a signal from a load sensor in the pressure cham 
ber; outputting a signal from a load sensor coupled to the 
access assist device; and calibrating the differential pressure 
system for the disabled user based on the total load or total 
user weight measured by an output from a load sensor 
coupled to the pressure chamber and an output from the load 
sensor coupled to the access assist device. 
0051 Optionally, in any of the preceding embodiments, 
the system may have a pressure sensor in the chamber that 
outputs a signal on pressure in the chamber. Additionally, the 
pressure in the chamber may be regulated according to a 
relationship between pressure and the total load or total user 
weight measured from the load sensors at pressure points. 
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0052. Other embodiments provide for a differential pres 
sure system for improving mobility of a disabled individual, 
with a pressure chamber with a seal interface configured to 
receive a portion of a disabled user's body and to fauna seal 
between the user's body and the chamber, the chamber con 
figured to apply pressure to the portion of the user's body 
while the user's body is sealed in the chamber; a platform in 
the pressure chamber, wherein the platform is configured to 
contact the user's body; a first load sensor positioned Substan 
tially underneath the user's torso and configured to measure 
the load applied by the user while the user is in the chamber 
and to provide an output signal; a second load sensor coupled 
to the differential pressure system at a position that is differ 
ent from the first load sensor, the second load sensor config 
ured to provide an output signal; a processor configured to 
receive the output signals from the load sensors and to cali 
brate the system for use by the disabled user by generating a 
relationship between pressure in the chamber and actual 
weight of the user while the user is sealed in the chamber, 
wherein the actual weight of the user is the total weight of the 
user measured by the first and second load sensors at pressure 
points, the processor regulating the pressure of the chamber 
according to said relationship. 
0053. In any of the preceding embodiments, the system 
may optionally include an access assist device configured to 
assist the disabled user's access to the chamber, wherein the 
second load sensor is in communication with the access assist 
device. Additionally, the second load sensor may be posi 
tioned on the access assist device. Optionally, in any of the 
preceding embodiments, the access assist device is config 
ured to bear a portion of the user's weight during calibration. 
Optionally, in any of the preceding embodiments, the access 
assist device is configured to bear substantially all of the 
user's weight during calibration. 
0054 Additionally, the system can include, optionally, a 
plurality of load sensors substantially underneath the user's 
torso and a plurality of load sensors coupled to the differential 
pressure system at one or more locations above the user's 
lower extremities. In some embodiments, the first load sensor 
is positioned within the pressure chamber and is configured to 
engage the portion of the user's body in the pressure chamber, 
and the second load sensor is positioned outside the pressure 
chamber and is configured to engage the user's body outside 
the pressure chamber. Optionally, in any of the preceding 
embodiments, the system comprises an actual weight of the 
user provided by the total user weight measured by the plu 
rality of load sensors at a pressure point. Additionally, in any 
preceding embodiments, the total weight of the user is deter 
mined by Summing the load measured by the first and second 
sensors and Subtracting a baseline load measurement from the 
Sl. 

0055 Optionally, in the any of the preceding embodi 
ments, the system can further include a handrail outside the 
pressure chamber wherein the handrail is configured to bear a 
portion of the user's weight and the second load sensor mea 
Sures the amount of the user's weight Supported by the hand 
rail during calibration. 
0056. Optionally, in any of the preceding embodiments, 
the system can further comprise a seal interface frame Sup 
porting the seal interface of the pressure chamber and con 
figured to Support the weight of the user, wherein the second 
load sensor measures the amount of the user's weight Sup 
ported by the seal interface frame during calibration. 
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0057 Optionally, in any of the preceding embodiments, 
the system can further comprise a frame assembly, wherein 
the frame assembly bears a portion of the disabled user's 
weight during calibration and the second load sensor mea 
sures the amount of the user's weight supported by the frame 
assembly during calibration. 
0.058 Optionally, in any of the preceding embodiments, 
the access assist device comprises an overhead Suspension 
device. 
0059 Optionally, in any of the preceding embodiments, 
the access assist device is a handrail, motored lift, or a Support 
that is removably attachable to a frame on the system. Addi 
tionally, in any of the preceding embodiments, the Support bar 
comprising an attachment mechanism to removably attach 
and detach the bar from the frame. The support bar can also 
output a measured load signal to the processor. Optionally, in 
any of the preceding embodiments, the Support bar is config 
ured to store user-related data. Optionally, in any of the pre 
ceding embodiments, the system further comprising a Sup 
port bar receiver, wherein the support receiver is configured to 
measure the weight of the user exerted against the Support bar 
while the support bar is attached to the system. 
0060 Optionally, in any of the preceding embodiments, 
any load sensor can be configured to communicate wirelessly, 
through wired connection, and/or both with the system or 
processor. 
0061 Optionally, in any of the preceding embodiments, 
the plurality of load sensors coupled to the system above the 
user's lower extremities are positioned on the system at a 
distance within the user's arm span. 
0062 Other embodiments provide a differential pressure 
system for improving mobility of a disabled individual, com 
prising a pressure chamber with a seal interface configured to 
receive a portion of a disabled user's body and to form a seal 
between the user's body and the chamber, the chamber con 
figured to apply pressure to the portion of the user's body 
while the user's body is sealed in the chamber; an exercise 
device placed in the pressure chamber, wherein the exercise 
device is configured to contact the user's body while the 
exercise device is in operation; at least one load sensor on the 
exercise device, the load sensor configured to measure the 
load applied by the user to the exercise device while the user 
is in the chamber and to provide an output signal; at least one 
load sensor not on the exercise device and positioned on the 
differential pressure system above the user's lower extremi 
ties, the load sensor configured to provide an output signal; a 
processor configured to receive the output signals from the 
load sensors and to calibrate the system for use by the dis 
abled user by generating a relationship between pressure in 
the chamber and actual weight of the user while the user is 
sealed in the chamber, wherein the actual weight of the user is 
the total user weight measured by the load sensors at pressure 
points, the processor regulating the pressure of the chamber 
according to said relationship. 
0063 Optionally, in any of the preceding embodiments, 
the exercise device is a treadmill comprising a runway belt 
and the load sensor on the exercise device is under the runway 
belt. 
0064 Optionally, in any of the preceding embodiments, 
the load sensor not on the exercise device is positioned on the 
access assist device. 

0065 Other embodiments provide for a method of cali 
brating a differential pressure system for a disabled user with 
impaired mobility comprising Supporting at least a portion of 
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the user's weight with an access assist device having an assist 
device load sensor configured to measure the user's weight 
Supported by the assist device; positioning the user in a pres 
Sure chamber, sealing the chamber around an area of the 
user's body; and calibrating the differential pressure system 
for the disabled user based on the total user weight measured 
by the load sensor. 
0066. Optionally, in any of the preceding embodiments, 
calibrating further comprises calculating the total user weight 
by Subtracting a baseline load measurement from the total 
load measured by the sensor. Optionally, in any of the pre 
ceding embodiments, calibrating further comprises Zeroing 
the load sensor prior to Supporting the user's weight. Option 
ally, in any of the preceding embodiments, calibrating further 
comprises Supporting a portion of the user's weight from 
underneath the user's torso while the user is in the chamber, 
the chamber having a chamber load sensor to measure the 
Supported userweight and calibrating the system based on the 
total user weight measured from the load sensors. 
0067. Another method of calibrating comprises lifting a 
user relative to an opening in a pressure chamber with an 
access assist device; lowering the user into the opening Such 
that a portion of the user's body is in the pressure chamber; 
sealing the chamber around the portion of the patient’s body; 
outputting a signal from a load sensor in the pressure cham 
ber; outputting a signal from a load sensor coupled to the 
access assist device; and calibrating the differential pressure 
system for the disabled user based on the total user weight 
measured by an output from the load sensor in the pressure 
chamber and an output from the load sensor coupled to the 
access assist device. Optionally, in any of the preceding 
embodiments, the total user weight is calculated by subtract 
ing a baseline load measurement from the total load measured 
by the load sensors while the user is sealed in the chamber. 
0068. Other embodiments provide for a differential pres 
sure system for improving the mobility of a disabled indi 
vidual comprising: a pressure chamber with a seal interface 
configured to receive a portion of a disabled user's body and 
to form a seal between the user's body and the chamber, the 
chamber configured to apply pressure to the portion of the 
user's body while the user's body is sealed in the chamber; an 
exercise device placed in the pressure chamber, wherein the 
exercise device is configured to contact the user's body while 
the exercise device is in operation; a load sensor coupled to 
the exercise device, the load sensor configured to measure the 
weight applied by the user to the exercise device while the 
user is in the chamber and to provide an output signal for 
weight measurements; a calibration device configured to 
measure the weight of the user's body exerted outside the 
pressure chamber, the calibration device providing an output 
signal for weight measurements; and a processor configured 
to receive the output signals from the load sensor and the 
calibration device to calibrate the system for use by the dis 
abled user by generating a relationship between pressure in 
the chamber and actual weight of the user while the user is 
sealed in the chamber, wherein the actual weight of the user is 
the total user weight measured by the load sensor and the 
calibration device at pressure points, the processor regulating 
the pressure of the chamber according to said relationship. 
0069 Optionally, in any of the preceding embodiments, 
the calibration device is a Support bar configured to remov 
ably attach to the system outside the pressure chamber. 
Optionally, in any of the preceding embodiments, the calibra 
tion device comprises a load sensor. Optionally, in any of the 
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preceding embodiments, the calibration device Supports a 
portion of the user's weight during calibration. 
0070. Other embodiments provide a differential air pres 
Sure system comprising a positive pressure chamber with a 
seal interface configured to receive a portion of a user's body 
and form a seal between the user's body and the chamber; a 
lift access device comprising a hoist device and a load sensor, 
wherein the load sensor outputs a load measurement when 
lifting a user, a load sensor attached a bottom portion of the 
pressure chamber, wherein the load sensor outputs a load 
measurement when a user is in the sealed chamber; and a 
processor configured to calibrate the system by receiving the 
load measurements from the load sensors, calculating the 
total user weight supported by the lift access device and 
chamber at pressure points, and generating a pressure weight 
relationship. 
0071. Additionally, in any of the preceding embodiments, 
the system may include an interlocking mechanism config 
ured to engage with the lift access device, wherein the pro 
cessor is configured to engage the interlocking mechanism to 
stop movement of the lift access device. Optionally, the inter 
locking mechanism comprises at least one interlock check 
point at which the interlocking mechanism can engage if the 
chamber is not configured to receive the user. 
0072 Other embodiments provide for a method of 
improving cardiovascular function in a paralyzed user com 
prising lifting the paralyzed user, lowering and sealing the 
user into a pressure chamber of a differential pressure system; 
supporting a portion of the user's body such that the user is 
Substantially upright; sealing the pressure chamber, calibrat 
ing the differential pressure system to generate a pressure 
weight relationship; and regulating the pressure in the cham 
ber according to the relationship. 
(0073. Other embodiments provide for a method of 
improving a stroke patient's motor skills comprising Support 
ingaportion of the patient's weight with a calibration device; 
Supporting another portion of the patient's weight inside a 
sealed pressure chamber; sealing the chamber around an area 
of the patient’s body; calibrating the differential pressure 
system; and regulating the pressure in the chamber according 
to the relationship. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0074. A better understanding of various features and 
advantages of the embodiments described herein may be 
obtained by reference to the following detailed description 
that sets forth illustrative examples and the accompanying 
drawings of which: 
0075 FIG. 1A is a block diagram schematically illustrat 
ing one example of a differential air pressure system accord 
ing to one embodiment. 
0076 FIG. 1B is a flow diagram schematically illustrating 
a method for calibrating the system of FIG. 1A in accordance 
with one embodiment. 

0077 FIG. 2A is a perspective view of one example of a 
differential air pressure system; 
(0078 FIG. 2B is a top view of the system of FIG. 2A; 
(0079 FIG. 2C is a perspective component view of the 
system of FIG. 2A. 
0080 FIGS. 3A and 3B are schematic illustrations of a 
middle panel and a side panel of one example of a pressure 
chamber, respectively. 
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0081 FIGS. 4A and 4B illustrate one embodiment of a 
pressure chamber, FIG. 4A is a frontal view of the pressure 
chamber and FIG. 4B is the top view of the chamber in FIG. 
4A. 
0082 FIG. 5 is a perspective view of one embodiment of a 
pressure chamber attached to the base of a differential air 
pressure system. 
0083 FIGS. 6A and 6B are schematic anterior and poste 
rior perspective views, respectively of another embodiment 
of a pressure chamber in an expanded State; 
0084 FIG. 6C is a schematic anterior perspective view of 
the pressure chamber of FIG. 6A and FIG. 6B in a collapsed 
State. 

0085 FIG. 7A is a perspective view of one example of a 
differential air pressure system. FIGS. 7B-7E are side views 
of the system of FIG. 7A. 
I0086 FIGS. 8A-8C is a perspective view of the differen 
tial air pressure system of FIG. 2A with an access assist 
device removably attached. 
I0087 FIG. 9 shows one embodiment of a supportive bar 
that can provide access and calibration assistance. 
0088 FIG. 10 shows another embodiment of a supportive 
bar that can provide access and calibration assistance. 
0089 FIG. 11 shows an embodiment of a supportive struc 
ture with two bar portions to provide access and calibration 
assistance. 
0090 FIG. 12 shows an embodiment with a supportive bar 
attached to the seal frame of the differential air pressure 
system. 
0091 FIGS. 13 A-13E show various embodiments of a 
Supportive leaning structure with various load cell configu 
rations. 
0092 FIG. 14 is a flow diagram schematically illustrating 
a method for calibrating the system according to one embodi 
ment. 
0093 FIG. 15 is a flow diagram schematically illustrating 
a method for interlocking the system according to one 
embodiment. 
0094 FIG. 16A shows a side view of a differential pres 
Sure system with a motorized lift according to one embodi 
ment. 

0095 FIG. 16B shows a side view of a differential pres 
sure system with a motorized lift and a wheelchair ramp 
according to one embodiment. 
0096 FIGS. 17A-17C show an access assist device 
according to one embodiment for moving a user into a differ 
ential pressure system. 
0097 FIGS. 18A-18E3 show another access assist device 
according to one embodiment for moving a user into a differ 
ential pressure system. 
0.098 FIG. 19 shows another access assist device accord 
ing to one embodiment for moving a user into a differential 
pressure system with an overhead Suspension system. 
0099 FIG. 20 is a flow diagram schematically illustrating 
a method for calibrating the system according to one embodi 
ment. 
0100 FIG. 21 is a flow diagram schematically illustrating 
a method for calibrating the system according to one embodi 
ment. 

DETAILED DESCRIPTION 

0101. Described here are differential air pressure (DAP) 
systems designed to be used by individuals with impaired 
mobility. Generally, DAP systems utilize changes in air pres 
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Sure to provide positive or negative weight Support for train 
ing and rehabilitation systems and programs. Various 
examples of DAP systems are described in International 
Patent Application Serial No. PCT/US2006/038591, filed on 
Sep. 28, 2006, titled “Systems, Methods and Apparatus for 
Applying Air Pressure on A Portion of the Body of An Indi 
vidual.” International Patent Application Serial No. PCT/ 
US2008/011807, filed on Oct. 15, 2008, entitled “Systems, 
Methods and Apparatus for Calibrating Differential Air Pres 
sure Devices.” International Patent Application Serial No. 
PCT/US2008/01 1832, filed on Oct. 15, 2008, entitled “Sys 
tems, Methods and Apparatus for Differential Air Pressure 
Devices, and International Patent Application Serial No. 
PCT/US2010/034518, filed on May 12, 2010, entitled “Dif 
ferential Air Pressure Systems, all of which are hereby incor 
porated by reference in their entirety. 
0102. In some embodiments described herein, the DAP 
systems comprise a chamber for receiving at least a portion of 
a user's body and an access assist device for facilitating user 
access to the chamber. FIG. 1A schematically illustrates one 
example of a DAP system 100, comprising a sufficiently 
airtight chamber 102 which houses an optional exercise sys 
tem 112. The chamber 102 includes a user seal 104 configured 
to receive a user 101 and to provide a sufficient airtight seal 
with the user's lower body 106. 
0103) A pressure control system 103 is used to generate 
alter the pressure level (P2) inside the chamber 102 relative to 
the ambient pressure outside the chamber (P1). When a user 
positioned in the DAP system is sealed to the chamber 102 
and the chamber pressure (P2) is changed, the differential air 
pressure (AP=P2-P1) between the lower body 106 of the user 
101 inside chamber 102 and the upper body outside the cham 
ber 102 generates a vertical force acting through the seal 104 
and also directly onto the user's lower body 106. If the cham 
ber pressure P2 is higher than the ambient air pressure P1, 
there will be an upward vertical force (Fair) that is propor 
tionate to the product of the air pressure differential (AP) and 
the cross-sectional area of the user seal 110. The upward force 
(Fair) may counteract gravitational forces, providing a partial 
body-weight-Support that is proportional to the air pressure 
differential (AP). This weight support may reduce ground 
impact forces acting on the joints, and/or reduce muscular 
forces needed to maintain posture, gait, or other neuromus 
cular activities, for example. 
0104. The chamber 102 may be attached to a platform or 
base 108 that supports the chamber 102 and the exercise 
machine 112. The exercise machine 112 may be at least 
partially or wholly housed within the chamber 102. Any of a 
variety of exercise machines may be used, e.g., a treadmill, a 
stepper machine, an elliptical trainer, a balance board, and the 
like. Other exercise machines that may be used also include 
seated equipment, Such as a stationary bicycle or a rowing 
machine. Weight Support with seated equipment may be used 
to facilitate physical therapy or exercise in non-ambulatory 
patients, including but not limited to patients with pressure 
ulcers or other friable skin conditions located at the ischial 
tuberosities or sacral regions, for example. The exercise sys 
tem or machine 112. Such a treadmill, may have one or more 
adjustment mechanisms (e.g., workload, height, inclination, 
and/or speed), which may be controlled or adjusted by the 
DAP system console, or may controlled separately. Other 
features, such as a heart rate sensor, may also be separately 
managed or integrated with the DAP console. Those of ordi 
nary skill in the art will appreciate that the treadmill shown in 
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FIG. 1A is not intended to be limiting and that other exercise 
machines can be used without departing from the concepts 
herein disclosed. 

0105. The chamber 102 may comprise a flexible chamber 
or enclosure, and may be made of any suitable flexible mate 
rial. The flexible material may comprise a sufficiently airtight 
fabric or a material coated or treated with a material to resist 
or reduce air leakage. The material may also be slightly per 
meable or otherwise porous to permit some airflow there 
through, but sufficiently airtight to allow pressure to be 
increase inside the chamber. The chamber 102 may have a 
unibody design, or may comprise multi-panels and/or or mul 
tiple layers. In some variations, the chamber 102 may com 
prise one or more flexible portions and one or more semi-rigid 
or rigid portions. Rigid portions may be provided to augment 
the structural integrity of the chamber 102, and/or to control 
the expansion or collapse of the chamber 102. The rigid 
portions may have a fixed position, e.g., affixed to a fixed 
platform or rail, or may comprise a rigid section, panel, or rod 
(or other reinforcement member) surrounded by flexible 
material which changes position with inflation or deflation. In 
other examples, the chamber 102 may comprise a frame or 
other structures comprising one or more elongate members, 
disposed either inside and/or outside of a flexible enclosure, 
or integrated into the enclosure material(s). A rigid enclosure 
or a rigid portion may be made of any suitable rigid material, 
e.g., Wood, plastic, metal, etc. 
0106 The user seal 104 of the chamber 102 may comprise 
an elliptical, circular, polygonal or other shape and may be 
made from flexible materials to accommodate various shapes 
and/or sizes of waistline of individual user 101. The user seal 
104 may be adjustable to accommodate persons of different 
body sizes and/or shapes, or configured for a particular range 
of sizes or body forms. Non-limiting examples of the various 
user seal designs include the use of Zippers, elastic bands, a 
cinchable member (e.g., drawstrings or laces), high friction 
materials, cohesive materials, magnets, Snaps, buttons, VEL 
CROTM, and/or adhesives, and are described in greater detail 
in International Patent Appl. Serial Nos. PCT/US2006/ 
038591, PCT/US2008/011807, and PCT/US2008/01 1832, 
which were previously referenced and incorporated by refer 
ence. In some examples, the user seal 104 may comprise a 
separate pressure structure or material that may be removably 
attached to the chamber 102. For example, the user seal may 
comprise a waistband or belt with panels or a skirt, or a pair of 
shorts or pants. One or more of above listed attaching mecha 
nisms may be used to attach Such separate pressure closure to 
the user's body in a sufficiently airtight manner. The seal 104 
may be breathable and/or washable. In some embodiments, 
the seal 104 may seal up to the user's chest, and in some 
variations the seal 104 may extend from the user's waist 
region up to the chest. 
0107 The user seal 104 and/or chamber 102 may com 
prise a plurality of openings 105. The openings 105 may be 
used to alter the temperature and/or humidity in the chamber 
or the torso region of the user, and/or may be configured to 
control the pressure distribution about the waist or torso of the 
user 101. For example, openings positioned in front of the 
user's torso may prevent pressure from building up around the 
user's stomach due to ballooning of the flexible waist seal 
under pressure. The openings may comprise regions of non 
airtight fabrics, or by forming larger openings in the wall of 
the chamber 102. The openings may have a fixed configura 
tion (e.g., fixed effective opening size) or a variable configu 

Sep. 20, 2012 

ration (e.g., adjustable effective opening size or flow). The 
openings may comprise a port or Support structure, which 
may provide reinforcement of the patency and/or integrity of 
the opening. The port or Support structure may also comprise 
a valve or shutter mechanism to provide a variable opening 
configuration. These openings may be manually adjustable or 
automatically adjustable by a controller. In some variations, 
the openings with a variable configuration may be indepen 
dently controlled. 
0108. As mentioned previously, a pressure control system 
103 may be used to manage the pressure level within the 
chamber 102. Various examples of pressure control systems 
are described in International Patent Appl. Serial Nos. PCT/ 
US2006/038591, PCT/US2008/011807, and PCT/US2008/ 
01 1832, which were previously incorporated by reference. As 
illustrated in FIG. 1A, the pressure control system 103 may 
comprise one or more pressure sensors 120, a processor 122, 
and a pressure source 114. The pressure source 114 may be a 
pump, a blower or any type of device that may introduce 
pressurized gas into the chamber 102. In the particular 
example in FIG. 1A, the pressure source 114 comprises a 
compressor or blower system 126, which further comprises 
an inlet port 124 for receiving a gas (e.g., air), an outlet port 
128 to the chamber 102. The compressor or blower system 
126 may comprise a variable pump or fan speed that may be 
adjusted to control the airflow or pressure to the chamber 102. 
In other examples, the pressure control system may be located 
within the chamber, such that the inlet port of the system is 
located about a wall of the chamber and where the outlet port 
of the system is located within the chamber. 
0109. In some variations, the DAP system 100 may further 
comprise a chamber venting system 116. The venting system 
116 may comprise an inlet port 130 to receive gas or air from 
the chamber 102, one or more pressure regulating valves 132, 
and an outlet port 134. The pressure regulating valve 132 and 
its outlet port 134 may be located outside the chamber 102, 
while the inlet port 130 may be located in a wall of the 
chamber 102 (or base). In other variations, the pressure regu 
lating valve and the inlet port may be located within the 
chamber while the outlet port is located in a wall of the 
chamber or base. The valve 132 may be controlled by the 
pressure control system 103 to reduce pressures within the 
chamber 102, either in combination with the control of the 
pressure source 114 (e.g., reducing the flow rate of the blower 
126) and/or in lieu of control of the pressure source 114 (e.g., 
where the pressure source is an unregulated pressure source). 
The valve 132 may also be configured for use as a safety 
mechanism to vent or de-pressurize the chamber 102, during 
an emergency or system failure, for example. In other varia 
tions, the DAP system may comprise a safety valve (not 
shown) separate from the pressure regulating valve, where the 
safety valve may act as a safety mechanism as described 
immediately above. In these instances, the separate safety 
valve may be configured to have a larger opening or provide 
a higher flow rate than the pressure regulating Valve. 
0110. In some examples, the processor 122 may be con 
figured to control and/or communicate with the pressure 
Source 114, a chamber pressure sensor 120, the exercise sys 
tem 112, a user interface system (e.g., a user control panel) 
118, and/or a portion of the access assist device 136. The 
communication between the processor 122 and each of above 
referenced components of the control system 103 may be 
one-way or two-way. The processor 122 may receive any of a 
variety of signals to or from pressure source 114. Such as 



US 2012/0238921 A1 

on/off status and temperature of the pressure source 114, the 
gas velocity/temperature at the inlet port 124 and/or the outlet 
port 128. The processor 122 may also send or receive signals 
from the control panel 118, including a desired pressure 
within the chamber 102, a desired percentage of body weight 
of the individual to be offset, an amount of weight to offset the 
user's body weight, and/or a pain level. 
0111. The processor 122 may also receive input from the 
pressure sensor 120 corresponding to the pressure level 
within the chamber 102. Based on its input from any of above 
described sources, the processor 122 may send a drive signal 
to the pressure source 114 (or pressure regulating valve 115) 
to increase or decrease the airflow to the chamber 102 so as to 
regulate the pressure within chamber 102 to the desired level. 
In Some variations, the desired pressure level may be a pre-set 
value, and in other variations may be a value received from the 
control panel 118 or derived from information received from 
the user, e.g., via the control panel 118, or other sensors, 
including weight sensors, Stride frequency sensors, heart rate 
sensors, gait analysis feedback Such as from a camera with 
analysis Software, or ground reaction force sensors, etc. The 
processor 122 may send signals to change one or more param 
eters of the exercise system 112 based on the pressure reading 
of the chamber 102 from the pressure sensor 120 and/or user 
instructions from the control panel 118. The processor 122 
may send signals to control or move one or more portions of 
the access assist device 136. For example, the processor 122 
may send a control signal to hoist device 140 to raise or lower 
connection portion 142, or to move hoist device 140 relative 
to frame 138. 

0112. In some embodiments, as described generally 
above, the DAP system may include sensors for measuring 
the weight or load exerted in the chamber. For example, as 
shown in FIG. 1A, chamber load sensors 143 may be placed 
inside and on the bottom of the chamber 102. While the user 
is in the chamber 102, the chamber load sensor 143 measures 
the weight of the load supported by the chamber 102. In other 
variations, there are multiple chamber load sensors 143 
present. These sensors may be placed on a bottom Surface of 
the chamber 102 such as on the exercise device (e.g. tread 
mill) or on the base or platform 108 of the DAP system such 
that the load sensors 143 can measure the weight of the user 
supported by the chamber 102. In other variations, the load 
sensors 143 may be placed under the exercise device such as 
under the belt of a treadmill so that when a user is on the 
exercise device, the load sensor 143 measures the weight of 
the user applied to the device. In further variations, the load 
sensor 145 may be part of the user seal 104. For example, the 
sensor 145 may be attached to a frame Supporting the user seal 
104. The sensor 145 may measure the weight of the user 
supported by the chamber 102 while the chamber 102 is 
sealed. 

0113. In addition, the access assist device may have one or 
more load sensors 141 equipped to measure the load Sup 
ported by the access assist device when the user is connected 
or attached to the assist device. As shown in FIG. 1A, the load 
sensor may be affixed to a portion of an overhead Suspension 
assist device. Depending on the location of the load sensor on 
the DAP system or the access assist device, any number of 
Suitable sensors may be used. For example, a sensor designed 
to measure compression may be used under the exercise 
device to measure the weight exerted from above the exercise 
device. Foran overhead Suspension system such as the access 
assist device shown in FIG. 1A, the sensor may be designed to 
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measure tension exerted against the access assist device as the 
device supports the weight of the user from above. Other 
types of load sensors include piezoelectric gauges, strain 
gauges, and spring mechanisms. In some embodiments, the 
load is derived from the deflection of a spring mechanism by 
way of a spring with a known spring rate, and deflection when 
a force is applied. 
0114. The term load sensor as used herein is not used in 
any limited definition but includes all sensors or devices that 
can measure the weight of the user. As such, although the 
sensors shown in FIG. 1A appear to be attached to portions of 
the DAP system, in some variations, the load supported by the 
chamber or the access assist device may be received from the 
control panel 118 or derived from information received from 
the user, e.g., via the control panel 118, or other sensors such 
as a shock absorption sensor that measures the force of an 
impact exerted against the DAP system. Similarly, the weight 
of the user may be derived from other aspects of the DAP 
system, for example, the user's weight on a treadmill may be 
derived from a comparison of the power needed to move a 
stopped belt without a user to the power needed to move a 
stopped belt with the user on the treadmill. 
0115 Additionally, the processor 122 may be configured 
to control and/or communicate with any of the load sensors 
141, 143, 145. The communication between the processor 
122 and the load sensors may be one-way or two-way. The 
processor 122 may receive any of a variety of signals to or 
from the load sensor Such as the weight exerted on an access 
assist device or other portion of the DAP system, on/off status 
of a load sensor, changes in the weight exerted, and/or direc 
tion of the weight exerted (e.g. right, left, etc.). The processor 
122 may also send or receive signals from the control panel 
118, regarding the body weight of the individual. FIG. 1AA 
shows communication lines 151,153, and 155 between load 
sensors 141, 143, 145 and the processor 122 respectively. 
0116. The control panel 118 may also be used to initiate or 
perform one or more calibration procedures. Various 
examples of calibration procedures that may be used are 
described in International Patent Appl. Serial Nos. PCT/ 
US2006/038591 and PCT/US2008/01 1832, which were pre 
viously incorporated by reference in their entirety. Briefly, the 
pressure control system 103 may apply a series or range of 
pressures (or airflow rates) to a user sealed to the DAP system 
100 while measuring the corresponding weight or ground 
reaction force of the user. The weight of the user may be 
measured by any number of load sensors in the DAP system 
and/or access assist device, for example, load sensors 145 in 
the base of the DAP system may provide the weight of user 
exerted in the chamber 102 and load sensor 141 can provide 
the weight of the user Supported by the access assist device. In 
embodiments where the user's weight is apportioned among 
different load sensors, the total weight of the user is the sum 
of the load measured by the load sensors at each pressure 
point. 
0117 Based upon the paired values of pressure and corre 
sponding weight, the pressure control system can generate a 
calibrated interrelationship between pressure and the relative 
weight of a user, as expressed as a percentage of normal body 
weight or gravity. In some examples, the series or range of 
pressures may be a fixed or predetermined series or range, 
e.g., the weight of the user is measured for each chamber 
pressure from X mm Hg to Y mm Hg in increments of Z mm 
Hg (any unit of pressure may be used). X may be in the range 
of about 0 to about 100 or more, sometimes about 0 to about 
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50, and other times about 10 to about 30. Y may be in the 
range of about 40 to about 150 or more, sometimes about 50 
to about 100, and other times about 60 to about 80. Z may be 
in the range of about 1 to about 30 or more, sometimes about 
5 to about 20 and other times about 10 to about 15. The fixed 
or predetermined series or range may be dependent or inde 
pendent of the user's weight or mass, and/or other factors 
such as the user's height or the elevation above sea level. In 
one specific example, a user's baseline weight is measured at 
atmospheric pressure and then X, Y and/or Z are determined 
based upon the measured weight. 
0118. In still another example, one or more measurements 
of the user's static ground reaction force may be made at one 
or more non-atmospheric pressures and then escalated to a 
value Y determined during the calibration process. In some 
examples, the pressure control system may also include a 
verification process whereby the chamber pressure is altered 
to for a predicted relative body weight and while measuring or 
displaying the actual body weight. In some further examples, 
during the calibration procedures, if one or more measured 
pressure or ground reaction force values falls outside a safety 
range or limit, the particular measurement may be automati 
cally repeated a certain number of times and/or a system error 
signal may be generated. The error signal may halt the cali 
bration procedure, and may provide instructions to through 
the control panel 118 to perform certain safety checks before 
continuing. 
0119. In other variations, as shown in flowchart FIG. 1B, 
the DAP system may be calibrated by applying pressure to the 
portion of the user's body in the chamber by inflating the 
chamber at a predetermined pressure. The weight of the indi 
vidual is then measured (for example as the sum total of the 
load sensors present in the DAP system). The measured 
weight from the load sensors may be directly communicated 
to the processor, which then can generate a weight-pressure 
relationship for the user. In some embodiments, the relation 
ship between pressure and weight is generated by interpolat 
ing the measured values and predetermined pressure values 
across the full operating pressure range of the system. Mul 
tiple measured points may be desirable in the event of non 
linear relationship generated during the calibration process. 
0120 In some cases, the relationship generated may be 
between “actual weight of the user and pressure. As used 
herein, actual weight refers to the total weight of the user 
measured by the load sensors. The actual weight may be the 
same as the weight of the individual outside the DAP system. 
For example, at ambient pressure, the user's body weight is 
the same as the actual weight. However, under positive pres 
sure in the chamber, the user's actual weight may be different 
and less than the normal ambient body weight because the 
pressure in the chamber provides a Supportive upward force to 
offset a portion or substantially all of the user's body weight. 
0121 Similarly, the load or total load measured by the load 
sensors may include only the user's weight or in some cir 
cumstances the user's weight with system weight. In some 
cases (see FIGS. 20 and 21 described in further detail in a later 
section), the load of the user is obtained by deducting the load 
of the system (and access assist device if present) prior to the 
user's use. For example, FIG. 20 shows that the baseline 
weight/load measured prior to the user's use is deducted from 
the total weight of the system with the user. FIG. 21 shows 
that the load sensors are Zeroed before the user enters the 
system. Depending on the placement of the load sensors, all 
or a subset of the load sensors will need to be zeroed or 
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baseline loads measured prior the user's use. For load sensors 
in the base or platform of the DAP system, those sensors may 
be constantly registering the weight of the system on the 
base/platform. In such embodiments, the user's weight will 
be subsumed in the load measured when the user is standing 
on the chamber. To obtain the user's weight, the baseline 
weight (of the system without user) will need to be subtracted 
from the total weight measured by the load sensors in the 
chamber with the user. As shown in FIGS. 20 and 21, this 
process can be done by obtaining baseline measurements or 
by Zeroing the load sensors prior to use. Additionally, not 
every load sensor may be required for calibration. In situa 
tions where one or more load sensors measure negligible 
values, the load sensors can be ignored for calibration. This 
can be the case where an access assist device 142 provides no 
Support during the calibration process and the user is standing 
in the chamber substantially unassisted by the lift access 
device 142. In such cases, the load sensor 141 can be ignored 
for calibration. Furthermore, rather than measuring a baseline 
each time, a baseline load of the system may be inputted into 
the system for user each time the system is calibrated or 
operated. 
0.122 FIGS. 2A-2C, 3A, 3B, 4A, 4B, and 5 illustrate vari 
ous portions of one embodiment of a contemplated DAP 
system 300. This DAP system 300 comprises a pressure 
chamber 310 with a user seal 350, an optional exercise 
machine within the chamber 310 (not shown), a frame 320, a 
console 330, and an access assist device. Although DAP 
system 300 may comprise an access assist device, the com 
ponents of access assist device are not illustrated in FIGS. 2A 
to 2C to allow unimpeded views of the remaining portions of 
DAP system 300. The DAP system 300 may also comprise a 
height adjustment mechanism 334 to alter the height of a user 
seal 350, and a locking mechanism 333 may also be provided 
to maintain the adjustment mechanism 334 at a desired posi 
tion. Features and variations of the DAP system 300 are 
discussed in greater detail below. 
(0123 FIGS. 2A and 2B schematically illustrate the DAP 
system 300 with the pressure chamber 310 in an expanded 
state. Although the chamber 310 is shown with surfaces hav 
ing generally planar configurations, in use, at least some if not 
all of the surfaces may bulge outward when inflated or pres 
surized. The chamber 310 may be configured with a particular 
shape or contour when pressurized and/or depressurized or 
otherwise collapsed. 
0.124 Certain shapes or contours may be useful to accom 
modate particular movements or motions, including moving a 
mobility impaired user into and out of the chamber 310. For 
example, for a disabled user who is wheelchair-bound, the 
chamber 310 may have a larger, collapsible shape to accom 
modate the rolling of a wheelchair near the entrance of the 
chamber 310 and the sliding of the user across the collapsed 
chamber 310 into the opening of the chamber 310 prior to 
inflation. The chamber 310 may also be designed to accom 
modate the placement of an access assist device outside but 
near the chamber 310 Such as a ramp abutting the opening of 
the chamber 310 where the user can slide into the opening 
directly from the wheelchair. 
0.125 Certain shapes or contours may also be useful in 
controlling the shape of the enclosure in the collapsed state to 
minimize loose fabric which would otherwise create a trip 
ping hazard. In FIG. 2A, for example, the chamber 310 has a 
greater length relative to its width. The ratio between the 
length and the width of the chamber may be in the range of 
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about 1.5:1 to about 5:1 or greater, in some examples about 
2:1 to about 4:1 and in other examples in the range of about 
2.5:1 to about 3.5:1. An elongate length may permit the use of 
a treadmill, and/or accommodate body movements associated 
with some training regimens. For example, an elongate cham 
berlength may provide increased space for forward leg exten 
sions and/or rearward leg kicks associated with running and 
other forms of ambulation. In other variations, the chamber 
may have a greater width than length, and the ratios of length 
to width may be the opposite of the ranges described above, or 
a shape or footprint different from a rectangle, including but 
not limited, to a square, circle, ellipse, teardrop, or polygon 
footprint, for example. 
0126 Referring to FIG.5, the chamber 310 may also have 
a variable width, with one or more sections of the chamber 
310 having a different width than other sections of the cham 
ber 310. For example, the chamber 310 may comprise a 
reduced superior central width 360, as compared to the supe 
rior anterior width 362 and/or the superior posterior width of 
the chamber 310. Also, the superior anterior width and the 
superior posterior width may be similar, while their ratios to 
the central superior width are about 5:3. In other examples, 
the ratio may in the range of about 1:2 to about 4:1 or higher, 
in some examples about 1:1 to about 3:1, and in other 
examples about 5:4 to about 2:1. The superior width of ante 
rior, central and/or posterior regions may also be smaller or a 
greater than the inferior width 366, 368,370 of the same or 
different region. The ratio of a superior width to an inferior 
width may be in the range of about 1:4 to about 4:1, some 
times about 1:2 to about 1:2, and other times about 2:3 to 
about 1:1. The bag may be contoured to allow for volumetric 
efficiency in placing additional components in unused space. 
0127. Referring back to FIGS. 2A to 2C, the superior to 
inferior widths of the anterior and posterior regions may be 
about 2:3, while the ratio in the central region may be about 
2:5. One or more sections of the chamber 310 may comprise 
any of a variety of axial cross-sectional shapes, including but 
not limited to trapezoidal or triangular cross-sectional shapes. 
Other shapes include but are not limited to square, rectangu 
lar, oval, polygonal, circular, and semi-circular shapes (or 
other portion of a circle or other shape), and the like. Two or 
more sections of the chamber along the same directional axis 
may have the same or a different cross-sectional shape. A 
chamber 310 with a reduced superior central width (or other 
region adjacent to the user seal 350) may provide increased 
space above or outside the chamber 310 to accommodate arm 
Swing during ambulation, permit closer positioning of safety 
handrails, and/or or use of ambulation aids (e.g., walker or 
cane). In other examples, the superior central width of the 
chamber, or other section of the chamber, may be increased 
relative to one or more other sections described above, and in 
Some specific examples, the chamber may be configured to 
facilitate resting of the aims or hands on the chamber, or even 
direct gripping of the chamber with one or more handles. 
0128. The chamber of a DAP system may have a fixed or 
variable height along its length and/or width, as well as a 
variable configuration along its Superior Surface. The vertical 
height of the chamber may be expressed as a percent height 
relative to a peak height or to aparticular structure. Such as the 
user seal. The peak height of a chamber may be located 
anywhere from the anterior region to the posterior region, as 
well as anywhere from left to right, and may also comprise 
more than one peak height and/or include lesser peaks which 
are shorter than the peak height but have downsloping regions 

Sep. 20, 2012 

in opposite directions from the lesser peak. The Superior 
Surface may comprise one or more sections having a gener 
ally horizontal orientation and/or one or more sections with 
an angled orientation that slopes upward or downward from 
anterior to posterior, left to right (or vice versa). Some con 
figurations may also comprise generally vertically oriented 
sections (or acutely upsloping or downsloping sections) that 
may separate two Superior sections of the chamber. 
I0129. As depicted in FIG. 2C, the chamber 310 may com 
prise an anterior region with a height that is about 50% or less 
than the height of the user seal 350, but in some variations, the 
height may be anywhere in the range of about 1% to about 
100% of the peak height, sometimes about 5% to about 80%, 
and other times about 20% to about 50%. A reduced height 
region may provide additional space within the chamber for 
internal structures, such a treadmill, while providing space 
above the reduced height region for external structures. The 
internal and external structures may have a fixed location or a 
movable position. 
0.130. The pressure chamber may be assembled or formed 
by any of a variety of manufacturing processes. Such as shap 
ing and heating setting the enclosure, or attaching a plurality 
of panels in a particular configuration. The chamber 310 
illustrated in FIGS. 2A to 2C comprises two side panels 312 
and a middle panel 313, but in other variations, fewer or 
greater number of panels may be used to form the same or a 
different chamber configuration. For example, a side panel 
may be integrally formed with one or more portions of the 
middle panel or even the other side panel. As schematically 
illustrated in FIGS. 3A and 3B, these panels 312 and 313 may 
be cut or manufactured from sheet-like material but are then 
attached in non-planar configurations. The middle panel 313 
of the chamber 310 may comprise an elongate sheet of mate 
rial having an anterior edge 371, a posterior edge 373 and two 
non-linear, centrally narrowed lateral edges 375, such that the 
middle panel 313 has a greater width anteriorly and posteri 
orly than centrally. The side panels 312 may have an irregular 
polygonal shape, comprising a generally linear horizontal 
inferior edge 372, a generally linear vertical anterior edge 
374, and a generally linear vertical posterior edge 376, while 
the Superior edge comprises an generally horizontal first 
Superior edge 378, a generally vertical second Superior edge 
380, a generally upsloping third Superior edge 382, a gener 
ally horizontal fourth superior edge 384, and a generally 
downsloping fifth superior edge 386. The transition from one 
edge to the adjacent may be abrupt or gradual, and may be 
angled or curved. Although the side panels 312 and the lateral 
edges 375 of the middle panel 313 may be generally sym 
metrical or mirror images, while in other variations the side 
panels and/or the lateral edges of the middle panel may have 
asymmetric configurations. The characterization of Some or 
all the edges of the shape into general orthogonal orientations 
(e.g., anterior/posterior/Superior/inferior) is not required may 
vary depending upon the reference point used. Thus, in the 
example above, the second superior edge 380 may also be 
characterized as an anterior edge, while edge 378 may be 
characterized as either an anterior or Superior edge. In other 
variations, one or more of the edges of the panel may be 
generally curved or non-linear, and may be generally upslop 
ing, downsloping, vertical, or horizontal, and may comprise 
multiple segments. The panels may have a shape the promotes 
folding such as a stiffer outer section and more flexible inner 
section as shown in FIGS. 6A and 6B, which resembles a 
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butterfly or hourglass shape, but could also be any of a variety 
of other suitable shapes with a reduced central dimension. 
0131 The edges or edge regions of the two side panels 312 
may be attached to the lateral edges 375 (or lateral edge 
regions) of the middle panel 313, e.g., the anterior edge 374 of 
the side panel 312 is attached to first edge 374 of the middle 
panel 313, etc. The various edges of the middle panel 313 may 
be characterized (from anterior to posterior, or other refer 
ence point) as parallel edges 378 and 384', tapered edges 
374, 380' and 382 or flared edges 388. The edge or edge 
regions may be attached and/or sealed by any of a variety of 
mechanisms, including but not limited to Stitching, gluing, 
heat melding and combinations thereof. The chamber may 
also be formed from a single panel which may be folded or 
configured and attached to itself (e.g., edge-to-edge, edge-to 
surface or surface-to-surface) to form a portion or all of the 
chamber. FIGS. 4A and 4B are orthogonal frontal view supe 
rior views, respectively of the chamber 310 in an assembled 
and expanded State, and schematically depicting the contours 
of the chamber 310. FIG. 4A schematically illustrates the 
wider base and narrower superior surface of the chamber 310, 
which may provide an offset or a gap 401 between side panel 
312 of the chamber 310, as depicted in FIG. 4B. In some 
examples, a Superiorly tapered chamber may reduce the 
amount of fabric or material used and/or may reduce the 
degree of bulge when the chamber is pressurized. 
0.132. In some embodiments, the chamber or panels of the 
chamber may be configured with pre-determined fold lines or 
folding regions that may facilitate folding or deflation of the 
chamber along the fold lines or regions to assume a pre 
determined shape. For example, the chamber may have an 
accordion or bellows-like configuration that biases the cham 
ber to collapse to a pre-determined configuration along folds 
with an alternating inward and outward orientation. The pre 
determined fold lines include but are not limited to the inter 
face between flexible and rigid regions of the chamber, 
creases along a panel, or panel regions between generally 
angled edges of adjacent panels, for example. In some varia 
tions, fold lines may be creases or pleats provided by heat 
setting or mechanical compression. In other variations, fold 
lines may be made by a scoring or otherwise providing lines 
or regions with reduced thicknesses. Fold lines may also be 
provided along a thickened region, rigid region, ridge or other 
type of protrusion. Other fold lines may be provided by stitch 
ing or adhering Strips of the same or different panel material 
to the chamber, and in other variations, Stitching or applica 
tion of curable or hardenable material (e.g., adhesive) alone 
may suffice to control folding. In still other variations, fold 
lines may be provided by attaching or embedding one or more 
elongate members (e.g., a rail or a tread made by NITI 
NOLTM) along the chamber. An elongate member may have 
any of a variety of characteristics, and may be linear or non 
linear, malleable, elastic, rigid, semi-rigid or flexible, for 
example. The chamber or panels may comprise pre-formed 
grooves or recesses to facilitate insertion and/or removal of 
the elongate members, and in some variations, may permit 
reconfiguration chamber for different types of uses or users. 
In some embodiments, the fold-lines may comprise one or 
more mechanical hinge mechanisms between two panels 
(e.g., living hinges) that are either attached to the Surface of 
the chamber or inserted into chamber pockets. Each fold line 
of a chamber may have the same or a different type offolding 
mechanism. Collapse of the chamber in a pre-determined 
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fashion may also be affected by elastic tension elements or 
bands attached to the chamber. 

0.133 As illustrated in FIGS. 4A and 4B, the middle panel 
313 of the chamber 310 may comprise one or more fold lines 
391, 393 and 395 which may help the chamber deflate or 
collapse into a pre-determined shape or configuration. In 
Some examples, the pre-determined shape may facilitate 
entry and/or separation between the user and the system by 
reducing protruding folds or Surface irregularities that may 
trip or otherwise hinder the user. The fold line 393 may be 
configured (e.g., with an internal angle greater than about 180 
degrees by virtue of the side panel shape) to fold the adjacent 
external surfaces of the middle panel 313 against each other. 
This configuration in turn, may facilitate the nearest fold lines 
391 and 395 to fold so that their adjacent internal surfaces fold 
against each other. The pre-determined fold lines 391, 393 
and 395 in the anterior region of the chamber may result in a 
corresponding flattening of the posterior chamber. 
I0134. As illustrated in FIG.5, the front and backedges 373 
and 375 of the middle panel 313 and the inferior edge 372 of 
the side panels are attached to the system platform or base321 
rather than a flexible panel or material, but in other variations, 
an inferior panel may be provided. The side panels 312 may 
be made from the same or different material as the middle 
panel 313 of the chamber 310, and in some variations, the side 
panels may also comprise different materials. In some varia 
tions, the stretch or flexible properties (or any other material 
properties) may be anisotropic. For example, the middle 
panel 313 of the chamber 310 may be made from a less 
stretchable material in order to limit the chamber's expansion 
in transverse direction (i.e., along X axis in FIG. 5). The side 
panels 312 may be made from a more stretchable material, 
which may or may not redistribute the tension acting on the 
less stretchable portions of the chamber 310. The side panels 
312 may comprise a relatively more flexible material, which 
may facilitate a pre-determined folding pattern of the middle 
panel 313 when deflated or collapsed. The chamber 310 may 
be made of any suitable flexible material, e.g., a fabric (woven 
or nonwoven), a polymeric sheet (e.g., polyurethane, 
polypropylene, polyvinylchloride, Nylon(R), Mylar R, etc.), 
leather (natural or synthetic), and the like. The materials may 
be opaque, translucent or transparent. In some embodiments, 
the outer surface of the middle panel 313 may be coated with 
anti-slip materials or coatings, and/or may comprise ridges or 
other Surface texturing to resist slipping when a user steps 
onto the deflated chamber 310. 

0.135 FIGS. 6A to 6C depict one example of a pressure 
chamber 610 comprising multiple panels with different mate 
rial characteristics. Here, the side panels 612 and the middle 
panel 613 further comprise generally airtight transparent win 
dows 630, 632, 634, 636 and 638. The user seal 650 may also 
comprise one or transparent or translucent regions. In some 
examples, transparent materials may permit a healthcare pro 
vider or other observer to view the movement of the user (e.g., 
gait analysis), or to improve the safety of the system by 
permitting viewing of the chamber contents, in the expanded 
and/or collapsed States. The windows may also permit the 
user to view his or her lower limbs, which may promote gait 
stability and/or balance. The side windows 630 of the side 
panels 612 may also comprise non-linear, concave edges 640 
and 642 anteriorly and posteriorly. In some examples, the 
concave edges 640 and 642 may facilitate folding of the side 
panels 612 along fold line 647. As shown in FIG. 6C, the 
outfolding, rather than infolding, of the side windows 630 
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may also be facilitated by the bulging side windows 630 in the 
pre-collapsed/pressurized State. In some examples, by pro 
moting the outfolding of the side windows 630 in the col 
lapsed configuration, there may be less chamber material 
adjacent to the user seal 650 which a user may trip or step on 
when entering the system. This may permit the Superior pos 
terior section 644 of the lie in a flatter orientation and to span 
the area from the posterior edge 677 of the middle panel 613 
to the user seal 650. In some variations, a rod or other elongate 
element 648 (as shown in FIG. 6B) may be attached horizon 
tally between the posterior windows 636 and 638 to facilitate 
the folding along fold line 649. The elongate element 548 may 
be attached to the interior or exterior surface, and/or partially 
or completely embedded within the panel material itself. In 
Some examples, the rod or elongate element may comprise a 
significant weight Such that upon depressurization of the 
chamber, the weight of the rod and its location along a sloped 
surface of the chamber may facilitate the inward folding of 
the chamber. A non-slip layer 646 of material may be pro 
vided on the Superior posterior section 644, which may pro 
mote safe ingress and egress from the chamber 610. A non 
slip layer may also be reinforced or made of substantially stiff 
material to assist in contouring of the chamber to aid in 
folding and prevent wrinkling where deflated, thereby reduc 
ing the trip hazard. In other examples, the concave or 
inwardly angled edges may be located more inferiorly or 
more Superiorly, and may also be located along other edges of 
the window (or panel) or multiple sites may be found along 
one edge. In still other variations, one or more edge may 
comprise a convex or outwardly angled edge, which may 
facilitate folding in the opposite direction. 
0136 Although various shapes, dimensions, contours, 
materials, etc. have been described for the chamber, it can be 
appreciated that any number of combinations of these fea 
tures may be suitable for a target user or treatment. For 
example, some embodiments provide for DAP systems with 
out an exercise device. For Some users the mobility impair 
ment may be so severe that exercising on a device is nearly 
impossible or even dangerous. For example, a paraplegic with 
lower body paralysis cannot walk or run on a treadmill perse. 
Rather for these users, being positioned upright in a pressure 
chamber is sufficient activity to improve movement, circula 
tion, and overall health. In other cases, an individual may 
conduct activities that do not require a device such as squat 
ting, lunging, walking in place, jumping, sitting on a balance 
ball inside the chamber. Accordingly, the DAP systems 
described can be used with or without an exercise device. For 
example, the DAP systems shown in FIGS. 2A-2C and FIGS. 
7A-7E include a platform or base for the user to stand or move 
upon in the chamber. An exercise device can be optionally 
added to bottom of the chamber if needed. In such cases, the 
chamber may be designed to accommodate these activities. A 
compliant material that allows vertical flexibility so that a 
user sealed in the chamber can jump or squat can be used. 
Moreover, the shape of the chamber can be configured to give 
the user more flexibility. As an example, the middle panel 613 
and side panels 612 of the chamber as shown in FIGS. 6A-6C 
merge to create a neckportion 2600 at the top of the chamber. 
In some embodiments, the neck portion is extended to allow 
greater compliance at the top of the chamber. This allows a 
user to maneuver vertically for squatting, lunging, etc. In 
some variations, the chamber provides about 10-20 inches of 
compliance. Moreover, the platform or base of the chamber 
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321 can include load sensors 1004 (see FIG. 2C) to measure 
the weight of the user exerted against the platform. 
0.137 ADAP system may comprise an attachment mecha 
nism to couple and/or seal a pressure chamber to the base of 
the system in a Sufficiently airtight manner to maintain pres 
surization within the chamber, such as those described in 
International Patent Appl. Serial No. PCT/US2010/034518, 
which was previously incorporated by reference in its 
entirety. 
0.138. In some embodiments, the DAP system also 
includes a frame assembly with various structures to Support 
and/or stabilize other structures of the DAP system. For 
example, the frame assembly may comprise a platform or 
base to attach the inflation chamber, as well as bars, braces or 
rails that limit the shape the inflation chamber. The frame 
assembly may also be used to stabilize the height adjustment 
mechanism, using various frame structures to dampen vibra 
tions or stabilize other stresses generated by or acting on the 
DAP system or the user during use. In the example depicted in 
FIGS. 2A to 2C, the DAP system 300 comprises a frame 
assembly 320 with a base 321, side hand-rails 322, a front 
horizontal bar 323 and front vertical bars 324. Some portions 
of the frame assembly 330 may also maintain or limit the 
chamber to a predetermined shape. For example, when cham 
ber 310 is inflated, the expansion of the chamber 310 at the 
front end of the system 300 is limited by side bars 325, 
L-shape bars 326, and the front bar327 of the front brace 324. 
The lateral expansion of the chamber 310 may be limited by 
the rear hand-rails 322. The rear hand-rails 322 may provide 
Support to a user during exercise and/or in the event of pres 
sure change within the chamber 310, which may cause the 
user to lose body balance temporarily. In some embodiments, 
a pressure source may be placed upon or mounted to the two 
L-shape bars 326. In one example, the pressure source may be 
a blower. The pressure source may be placed at other loca 
tions as well. For example, it may be placed on the ground 
next to the DAPS to reduce vibration that may be caused by 
the pressure source. 
0.139. The frame assembly 320 may be assembled together 
by any suitable methods known to the ordinary skilled in the 
art. Non-limiting examples include brackets, bolts, screws, or 
rivets. In some embodiments, in addition to or in lieu of the 
components described above, the frame assembly 320 may 
comprise other components or parts. For examples, addi 
tional bars or braces may be used to stabilize the system 300 
while the user is in motion. 

0140. In other examples, one or more other structures may 
be attached to the frame assembly to facilitate certain types of 
exercise or training. For example, the adjustment mechanism 
may further comprise a walker or cane mechanism to simu 
late, facilitate or coordinate upper body lifting and planting 
motions associated with walker or cane use. In some 
examples, the walker or cane mechanism may incorporate 
sensors which may be synchronized to the treadmill or other 
exercise machine used with the DAP system. In still other 
examples, one or more panels of the chamber may be sealably 
opened to permit access to the enclosed portions of the body. 
Also, in further examples, the chamber and/or the frame 
assembly, or may include harnesses or straps to provide non 
pneumatic body Support. 
0.141. As noted above, the expansion of the chamber 310 in 
the embodiment depicted in FIGS. 2A to 2C may be limited 
by several bars, rails and/or braces of the frame assembly 320 
of the DAP system 300. In this specific embodiment, the two 
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parallel height adjustment mechanisms 334 may also facili 
tate shaping the inflated chamber by limiting its lateral expan 
sion. As illustrated in FIG. 2A, the vertical expansion of an 
inflated chamber 310 around a user seal 350 may be limited 
by a console frame 331 of the movable assembly 330. When 
a user is positioned in the inflated chamber 310 while using 
the system 300, the seal frame 341 of the movable assembly 
330 may be disposed just at or above the user's waistline. As 
best illustrated in FIG. 2B, the seal frame 341 of the movable 
assembly 330 may be of approximately the same width as the 
top section 313 of the chamber 310, but may be slightly wider 
than the user seal 350. As a result, when chamber 310 is 
inflated, the disposition of the console frame may allow the 
user seal 350 to rise but depress bulging chamber material 
around the seal 350. This design may prevent or reduce the 
risk that the bulging chamber material around the user seal 
350 from interfering with the user's upper body motion and 
allow the user to swing arms freely and comfortably. As will 
be discussed in further detail below, the top section 313 of the 
chamber 310 may be attached to the a portion of console 
frame 331, thereby allowing the height of user seal 350 to be 
adjusted with the height of movable assembly 330. 
0142. In addition to the structures that have been described 
here, additional structures may be used to limit the expansion 
of the chamber 310 in order to contour the chamber to a 
specific configuration. For example, X-shape cross-bars may 
be added between the height adjustment mechanism 334 and 
the rear hand-rails 322 to flatten the bulging chamber material 
on the sides of the base. In some embodiments, the chamber 
310 may comprise one or more rigid portions or other types of 
integrated Supporting structures that may facilitate maintain 
ing the inflated chamber in a particular configuration or 
shape. 
0143 ADAP system may be configured to be height 
adjustable. Such that the user-seal/opening of a chamber may 
be adjusted to help facilitate user access to a chamber. For 
example, in the DAP system 300 shown in FIGS. 2A-2C, seal 
frame 341 may be configured to attach to chamber 310, and 
may be height adjustable. Height adjustability may facilitate 
use of the user seal 350 at a particular body level or body 
region (including use of the system by shorter patients), may 
also provide a limit or stop structure to resist vertical displace 
ment of the chamber, and may also allow the user seal 350 to 
be temporarily lowered Such that a user may step into or 
otherwise enter the user seal. Various examples of height 
adjustment mechanisms for the seal frame are described in 
International Patent Application Serial Nos. PCT/US2008/ 
01 1832 and PCT/US2010/034518, which were previously 
incorporated by reference in their entirety, and the height 
adjustment mechanisms may be attached to the chamber in 
any Suitable manner. 
0144 ADAP system may also comprise a locking mecha 
nism, which may be configured to adjust and/or lock the 
position of the height adjustment mechanism. In some 
embodiments, the locking mechanism further comprises a 
control interface accessible to the user while using the sys 
tem. The control interface may comprise an actuator (e.g., a 
button, a lever, a knob or a switch, etc.). In other embodi 
ments, the control interface may be integrated into the control 
panel where the user may control and adjust other parameters 
(e.g., pressure level inside the chamber, parameters of the 
exercise machine, etc.) of the system. Various examples of 
locking mechanisms are described in International Patent 
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Application Serial No. PCT/US2010/034518, which was pre 
viously incorporated by reference in its entirety. 
0145 The DAP system may be height adjusted manually 
or automatically. For example, in Some embodiments, the 
user seal 350 and the seal frame 341 are equipped to be raised 
and lowered manually by the user. Alternatively, the DAP 
system may have a motorized height adjustment mechanism, 
Such as a motorized lift, that allows the user, especially a 
mobility impaired user, to enter the seal 350 area and have the 
seal 350 raised to engage the user's body. This is advanta 
geous where a disabled user cannot raise or lower the seal to 
the proper height independently without assistance. More 
over, the power required to operate the motorized lift can also 
provide the user's weight to the processor. For example, the 
motorized lift may be operated by the control panel or pro 
cessor where once the lift command is given the lift begins 
lifting the user and outputting a load value signal to the 
processor, which can be used to calibrate the DAP system. 
0146. As discussed above, the DAP system 300 can be 
configured to have one or more load sensors to measure the 
weight of the user exerted on different areas of the system. For 
example, as shown in FIG. 2A, the frame assembly 320 can 
include handrails 322 for a user to hold or lean onto for 
Support while entering, exiting, or using the DAP system. The 
handrails 322 may also include load sensors 1000 such that 
the weight of the user exerted on the handrails 322 is mea 
Sured and transmitted to the system processor. In another 
example, the load sensors 1000 may be placed at any point 
along the handrail 322 such as the midway point or toward the 
front of the DAP system. As can be appreciated, any number 
of positions may be suitable depending on the mobility and 
comfort of the user. Moreover, in some embodiments, the 
frame assembly 320 may include a slideable track system 
where the load sensors 1000 may be removed or repositioned 
along the track (such as on the handrail322) such that the load 
sensors 1000 can be adjusted and personalized for each user. 
Additionally, the load sensors can be built into the DAP 
systems or added on to an existing system. 
0.147. In some examples, the load sensors may be placed 
on attachable components such as adhesive load sensor pads 
or Snap-on members where the load sensors can be attached to 
various locations on the frame assembly 320 depending on 
the needs of the user. For example, depending on the motor or 
mobility impairment, the user may need to lean in a specific 
direction for support while positioned in the chamber. For a 
user leaning forward, the load sensors can advantageously be 
placed toward the front of the DAP system. Moreover, for a 
Subsequent user who may lean toward the sides, the load 
sensors can be moved to a side location from the front loca 
tion. In other embodiments, the load sensors may be affixed as 
adhesive pads to the DAP system at suitable locations to 
engage the user and measure the user's weight. 
0.148. In further variations, load sensors may be placed on 
multiple locations on the system and access assist device. For 
example, a disabled user may be first lifted and maneuvered 
by an access assist device having a load sensor into the seal 
350. Once inside the seal 350, the user may need to lean 
against the seal frame 341 or the frame assembly 320 for 
support. The DAP system may include load sensors 1002 on 
the user seal frame 341 and/or frame assembly 320. The load 
sensors 1002 can be placed anywhere along the user seal 
frame 341 depending on the needs of the user. Furthermore, 
although shown as load sensors on the handrail322 or the seal 
frame 341, load sensors can be placed anywhere on the DAP 
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system to accommodate the limits of a mobility impaired 
user. Moreover, the load sensors 1004 can be in the base or 
platform 321 in addition to anywhere else on the DAP system 
where the user can engage the system and exerta weight force 
against the system. Furthermore, load sensors can be placed 
on exercise devices or under exercise devices. In some 
embodiments, the load sensors are placed under a treadmill 
belt. In other embodiments, the load sensors may be placed on 
or near a user connection Such as a harness or wearable 
Support so that when a user's weight is Supported by the 
harness or wearable Support, the weight is measured by the 
load sensor. 
0149 Because mobility impaired users may have diffi 
culty staying still, having multiple load sensors at different 
locations on the system can accommodate a user who needs to 
shift positions during use of the system. As such, load sensors 
can be placed in any area around the span of a user Such that 
a user can apply weight to the area. In some variations, this is 
area around the arm span of a user to allow the user to grasp, 
lean, push, etc. againstan area for Support. In other variations, 
this is the space around a user's body that includes where the 
user can apply force by any means such as pushing, kicking, 
pressing, pulling, etc. 
0150. Furthermore, the type of load sensor may be 
selected depending on the anticipated load measured by a 
load sensor. For example, a load sensor placed under a tread 
mill belt may measure a much lower range of loads than one 
placed under the treadmill. Varying degrees of resolution and 
range may be selected for load sensors depending on the 
placement of the sensors and anticipated load measured. 
0151. Additionally, as discussed above, the load sensors 
can be configured to electronically communicate with a sys 
tem processor or control system to provide load values to the 
processor for calibration or operation of the DAP system. The 
load sensors may communicate with the processor via a wired 
electrical connection (e.g. Ethernet or electrical wiring) or 
wirelessly. Wireless communication methods include com 
municating via WiFi, Bluetooth, or Ant--. In some embodi 
ments, suitable load sensors include load cells from Sentran, 
Futek, and LCM Systems. 
0152. As shown in FIG. 1A, the DAP system 100 may 
further comprise an access assist device 136 for facilitating 
user access to the chamber 104. For example, for a user 
requiring a high level of assistance such as a bedridden patient 
(e.g. quadriplegic) or wheelchair-bound patient (e.g. paraple 
gic), an access assist device may comprise a device that can 
bear a portion or all of the user's body weight while maneu 
vering the user to the chamber of the DAP system. Such 
devices include a lift assist device Such as an overhead Sus 
pension (with or without a harness) system that attaches or 
connects to the user. In some embodiments, an access assist 
device 136 may comprise an access frame 138 attached to or 
otherwise positioned in a fixed relationship to chamber 102. 
Access assist device 136 may further comprise a hoist device 
140, with a patient connection portion 142 for engaging a 
patient. Hoist device 140 may be moveable along at least a 
portion of lift access frame 138, which may allow the hoist 
device 140 to move a user 101 relative to chamber 102, as will 
be described in more detail below. Additionally, patient con 
nection portion 142 (with harness 147) may be vertically 
moved relative to the rest of hoist device 140 to raise or lower 
the user 101 relative to chamber 102. 

0153 FIGS. 7A-7E illustrate a variation of a DAP system 
700 with an access assist device 712 for lifting and moving a 
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user/patient. Specifically, FIG. 7A shows a perspective view 
of DAP system 700, comprising pressure chamber 702 with a 
user seal 704, console 706, chamber frame 708, height-ad 
justable seal frame 710, and access assist device 712. As 
shown there, access assist device 712 generally comprises a 
lift access frame 714 and hoist device 716. In some embodi 
ments, as shown in FIGS. 7A through 7E, the lift access frame 
714 may be specifically configured to mate with, attach to, or 
otherwise be fixed relative to the rest of the DAP system 700. 
0154 The access assist device 712 of the DAP system may 
be used to assista user in obtaining access to the user seal 704 
of the pressure chamber when it is dangerous or difficult for a 
user to otherwise obtain access. For example, in variations 
where the DAP system contains a height-adjustable user seal 
704, the user seal 704 may be lowered to allow a user to step 
into the chamber 702. However, ifa user has limited mobility 
(e.g., by virtue of injury, illness, or other condition), he or she 
may not be able to step into the pressure chamber 702 without 
assistance. The access assist device 712 may be used to move 
the user relative to the user seal 704 to assist the user in 
entering the pressure chamber 702. 
0155 Generally, in some embodiments, the lift access 
frame 714 can be affixed or otherwise attached to the DAP 
system 712, such that the hoist device 716 may be moveably 
positioned relative to a pressure chamber 702 of the DAP 
system 700. The lift access frame 714 may be permanently or 
reversibly attached to one or more portions of the DAP system 
700. For example, in variations where the pressure chamber 
702 is attached to a base or platform FIG., the lift access frame 
714 may also be attached to that base/platform 711. In some 
variations, the lift access frame 714 may be welded or other 
wise fused to the base/platform 711. In other variations, the 
lift access frame 714 may be mechanically joined to the 
base/platform 711 via one or more bolts, clamps, screws, 
other mechanical connectors, or combinations thereof. In 
other variations, the lift access frame 714 may be configured 
to magnetically attract to and affix to the base/platform. In 
still other variations, the lift access frame 714 may be con 
figured to be friction fit with the base/platform 711. In yet 
other variations, the frame may contain one or more bars, 
Struts, or other structures that project at least partially into or 
through one or more lumens, channels, or slots in the base/ 
platform 711. Additionally or alternatively, the base/platform 
711 or other portion of the DAP system may sit or otherwise 
rest upon one or more portions of the lift access frame 714 
such that the weight of DAP system 700 may help hold the 
frame in place. 
0156 The lift access frame may comprise any suitable 
configuration of Support struts, bars, or the like. For example, 
in the variation of lift access frame 714 shown in FIGS. 
7A-7E, lift access frame 714 may comprise a plurality of 
vertical struts 718, base struts 720, and top strut 722. While 
shown in FIGS. 7A-7E as having four vertical struts 718, lift 
access frame 714 may comprise any suitable number of ver 
tical Struts (e.g., two, three, four, or five or more). Addition 
ally, some or all of vertical struts 718 need not be vertically 
oriented, and instead may extend upward at an angle. As 
mentioned above, lift access frame 714 may be configured to 
be adjustable. For example, each of the vertical struts 718 may 
be configured Such that they have variable length (e.g., each 
Vertical Strut 718 may comprise a telescoping portion) to 
allow adjustment of the height of top strut 722. 
0157 Lift access frame 714 may additionally include a 
track system comprising one or more tracks along which a 
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hoist device 716 may move. In some variations, one or more 
tracks of a track system may be formed separately from the 
lift access frame 714, and attached thereto. For example, in 
the variation of lift access frame 714 shown in FIGS. 7A-7E, 
track 724 is attached to top strut 722. In other variations, one 
or more tracts may be integrally formed in one or more Struts 
of the lift access frame. While shown in FIGS. 7A-7E as 
having a single track that allows for movement in one dimen 
Sion, it should be appreciated that the track system may com 
prise multiple tracks that allow the hoist device to move in two 
dimensions. For example, in some directions, first and second 
tracks may be attached to the lift access frame 714, and a third 
track may be slidably connected to the first and second tracks. 
A hoist device 716 may be slidably connected to the third 
track, such that the hoist device 716 may move along the third 
track in a first dimension. The third track may slide relative to 
the first and second tracks to move the hoist device is a second 
dimension. 

0158. In variations where the connection between lift 
access frame and the DAP system 700 is releasable, the lift 
access frame 714 may be configured to be moveable relative 
to the DAP system (e.g., the DAP system may comprise one 
or more wheels that may allow the lift access frame to be 
moved). In these variations, the lift access frame 714 may be 
disengaged from the rest of the DAP system and may be 
moved away from the DAP system. This may provide utility 
in replacing an access assist device with a new or different 
access assist device. 

0159. Additionally, the lift access frame 714 may be con 
figured to be adjustable. In some variations, the height of lift 
access frame may be variable. This may allow the height of 
the lift access frame to be raised in instances where a taller 
patient is being transported, or may be lowered to allow the 
DAP system to be moved through a doorway or other height 
restricted space. Similarly, one or more portions of the lift 
access frame may be configured to be collapsible to allow for 
lower-profile transportation and/or storage of the DAP sys 
tem 

0160. In other variations, the access assist device may also 
include an interlocking mechanism to ensure that the user is 
properly and safely moved in and out of the chamber 702. For 
example, the lift access frame 714 may contain one or more 
interlock checkpoints 705a-c designed to communicate with 
a processor in the DAP system. When the hoist device travels 
over a checkpoint 705b, for example, a processor controlling 
the DAP system 700 (not shown) may also control the opera 
tion of the access assist device. The processor can check 
whether the pressure chamber 702 is ready to receive the user 
when the hoist device 716 engages the checkpoint 705. This 
prevents the unwanted situation where the user may be low 
ered or dropped into the user seal 704 or chamber 702 when 
the user seal is not open for receiving the user or the chamber 
is blocked. The checkpoints 705 may contain sensors that 
output a signal to the processor when the hoist device engages 
a checkpoint. The processor then checks on the status of the 
DAP system, in particular the user seal 704 and the chamber 
702. If conditions are acceptable, the processor can send a 
command for the hoist device to continue moving. If condi 
tions are not acceptable, the hoist device 716 will not receive 
a “go” command and the hoist device 716 will stop move 
ment. 

0161 Similarly, the interlock checkpoints 705 can also act 
in the reverse to ensure that a user is safely removed from the 
DAP system 700. When the hoist device 716 carrying a user 
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out of the chamber 702 travels along the track 724 over an 
interlock checkpoint 705b, the checkpoint outputs a signal to 
the processor. The processor may check the status of the 
system 700 such as whether the pressure chamber 702 has 
been readied for user exit. In some embodiments the pressure 
chamber 702 is made from an inflatable, collapsible material. 
In Such cases, exiting the DAP system safely may require that 
the pressure chamber 702 is substantially deflated and low 
ered below the user's torso. The interlock checkpoints 705 
can be designed to ensure that the user is not dragged against 
a raised and inflated chamber while attached to a moving hoist 
device 716. Similarly, the processor may also check if the 
pressure in the chamber is at a safe level for user extraction. At 
a high positive pressure, attempting to remove the user may 
result in breaking the seal around the seal interface and allow 
ing the upward force of the pressure to inadvertently push the 
user out of the chamber. Accordingly, the processor may 
check if the pressure source is off, for example, whether an 
air/gas blower is off. 
0162 FIG. 14 provides a flowchart showing one embodi 
ment of the interlocking mechanism where the processor 
operates the interlocking mechanism. At 2200, the lift access 
device such as the one shown in FIGS. 7A-7E begins moving 
the user toward the chamber. Once the device moves over an 
interlock checkpoint, 2202, the processor performs a check of 
the chamber configuration. If the chamber is configured to 
receive the user then the lift access device continues toward 
the chamber and positions the user in the chamber 2204. The 
user is then sealed in the chamber 2206. If the chamber is not 
configured for the user, the interlock engages and prevents 
movement of the lift access device 2208. 

0163. In some embodiments, the hoist device 716 is gen 
erally configured to engage a user, lift the user into the air, and 
to move the user relative to the lift access frame 714 and 
relative to the DAP system chamber 702. For example, in the 
variation of DAP system 700 shown in FIGS. 7A-7E, hoist 
device 716 comprises a lift housing 726 and a patient con 
nection portion 728. A portion of lift housing 726 may engage 
track 724, such that hoist device 716 may be moveable along 
track 724. Hoist device 716 may be moveable along track 724 
in any Suitable manner. In some variations, one or more por 
tions of the access assist device 712 (e.g., hoist device 716) 
may comprise one or more motors for moving the hoist device 
716 along track 724. In these devices, a processor or other 
control system may control the motor to move hoist device 
716 along track 724. In other variations, the hoist device 716 
may be manually movable along frame. For example, hoist 
device 716 may comprise a releasable locking mechanism 
(not shown) that may hold the hoist device 716 in place 
relative to the track 724. The locking mechanism may be 
temporarily disengaged, at which point the hoist device 716 
may be moved (e.g., by a user, physician, trainer or other 
party) along track 724. 
0164. Additionally, patient connection portion 728 may be 
vertically moveable relative to lift housing 726. While shown 
in FIGS. 7A-7E as being a horizontal bar 730, patient con 
nection portion 728 may be any Suitable structure (e.g., a 
hook, carabiner, etc.). Generally, patient connection portion 
728 may temporarily engage a user to lift that user into the air. 
The patient connection portion may lift a user in any Suitable 
manner. In some variations, the patient connection portion 
728 may be attached to a sling or seat (not shown). In these 
variations, a user may sit in the sling or seat (or the sling or 
seat may be placed underneath the user), and the sling or seat 
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may be lifted into the air via the hoist device. Once the user 
has been lowered at or near the user seal of the pressure 
chamber (as described in more detail below), he or she may 
stand from or may otherwise be aided from the sling or seat to 
a standing position in the pressure chamber. 
0165. In other variations, the horizontal bar 730 can be a 
handlebar for the user to hold onto while being lifted or 
otherwise moved relative to the chamber 702. The bar 730 
may be equipped with hand rests or handle straps (not shown) 
to help a user hold onto the bar 730. 
0166 In other variations, the patient connection portion 
728 may be attached to, or may otherwise comprise one or 
more arm straps (not shown). In these variations, a user may 
place his or her arms through the straps, and the aim straps 
may lift the patient by the aims and/or shoulders when the 
patient connection portion 728 is raised. When a user is low 
ered into the user seal 704 of a pressure chamber 702, the user 
may pull their arms from the arm Straps. 
0167. In still other variations, the patient connection por 
tion 728 may attach to one or more portions of the user's 
clothing. For example, in Some variations a user may wear a 
harness (e.g., a waist harness or a shoulder harness), and the 
patient connection portion 728 may be connected to the har 
ness. The patient connection portion 728 may be raised to lift 
the user into the air via harness, and may move the user over 
and/or through the user seal. Once in place, the patient con 
nection portion 728 may be disengaged from the harness, or 
the harness may be disengaged from the user. In variations 
where the user seal may comprise a separate pressure struc 
ture or material that may be removably attached to the cham 
ber and is wearable by a user (e.g., a waistband or belt with 
panels or a skirt, or a pair of shorts or pants, as described 
above), the separate portion of the user seal may be worn by 
the user and attached to the patient connection portion 728, 
such that the hoist device may lift the user via the user seal. 
0168 When engaging a user, patient connection portion 
728 may be raised or lowered relative to the rest of hoist 
device 716 (e.g., lift housing 726) to raise or lower the user. 
Patient connection portion 728 may be raised and lowered in 
any suitable manner. In some variations, the hoist device 716 
comprises a motor (not shown) for raising or lowering the 
patient. In these variations, the DAP system may comprise 
one or more processors or other control devices for control 
ling the height of the patient connection portion 728. In other 
variations, one or more pulley Systems may be utilized to raise 
or lower the patient. 
(0169 FIGS. 7B-7E illustrate one access method by which 
access assist device 712 may facilitate user access to chamber 
702. It should be appreciated that although shown in FIGS. 
7B-7E as being in a raised position, a height-adjustable seal 
frame 710 of the DAP system may be lowered before using 
access assist device 712. To use access assist device 712, hoist 
device 716 may be moved along track 724 away from cham 
ber 702 to a first position, as shown in FIG. 7B. Once in the 
first position, the hoist device 716 may be locked in place, and 
patient connection portion 728 may be lowered, as shown in 
FIG. 7C. Once lowered, the patient connection portion 728 
may temporarily engage a user (not shown), as described in 
more detail above. The patient connection portion 728 may be 
raised, thereby lifting the user into the air. The first position of 
the hoist device 716 may also engage an interlock checkpoint 
705a where as described above, the control system or proces 
sor of the DAP system checks on the status of the DAP 
system's readiness for the user. For example, the processor 
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may check on whether the height-adjustable seal frame 710 
has been lowered to accept a user from the assist access 
device. In some embodiments, the processor may do this 
check prior to the user attaching to the hoist device or after the 
user is connected but prior to the movement of the hoist 
device. As can be appreciated, any number of variations on 
the timing and/or location of an interlock checkpoint can be 
arranged as needed in the DAP system. 
(0170. Once the user is connected to the hoist device 716, 
the hoist device 716 may then be moved to a second position 
to place the user above the user seal (not shown) of chamber 
702, as shown FIG. 7D. The patient connection portion 728 
may then be lowered to place the user at least partially inside 
of chamber 702, as shown in FIG. 7E. Prior to lowering the 
user into the chamber 702 or seal, the hoist device may engage 
with additional interlock checkpoints 705a-c. 
0171 Once in place, the user may initiate a training, exer 
cise, or rehabilitation session. In some variations, this may 
comprise raising the user seal of the chamberto a comfortable 
height using seal frame 710 or another mechanism. Addition 
ally or alternatively, the patient connection portion 728 may 
be disengaged from the user prior to initiating the training, 
exercise, or rehabilitation session, and may be moved to 
another position (e.g., first position) during the session. Fol 
lowing the session, the steps described above may be reversed 
to remove the user from the chamber 702. 

0172. It should be appreciated that one or more of the steps 
described above may be performed automatically. For 
example, in Some variations, an operator may press a first 
button or other actuation mechanism to initiate the access 
method. A processor or other device may be configured to 
automatically move hoist device 716 to the first position, lock 
the hoist device 716 in place, and lower the patient connection 
portion 728. Once a user has engaged the patient connection 
portion 708, another button may be pressed, and the device 
may be configured to automatically raise the patient connec 
tion portion 728 and the user, move the hoist device to the 
second position, and/or lower the patient into the pressure 
chamber. The processor (or other device) may also optionally 
check the conditions of the DAP System at interlock check 
point(s) at any time during the process of lifting and moving 
the patient/user in and out of the chamber 702. Additionally or 
alternatively, one or more steps may be manually controlled. 
For example, it may be desirable to manually control the 
lowering of patient connection portion 728, such that the 
patient connection portion 728 may be lowered to different 
heights depending on the height or positioning of a user. In 
these instances, one or more buttons or other control devices 
may be used to control the positioning of the hoist device 716, 
and the height of the patient connection portion 728. 
(0173 Although shown as an overhead lifter 712 in FIGS. 
7A-7E, the access assist device for helping a user/patient 
enter and exit the DAP system can be a variety of any number 
of devices for carrying and moving a user's body. For 
example, the DAP system may include a motorized seat lift 
900 to maneuver a user vertically. In those variations, the 
DAP system may use the power required to operate the lift to 
derive the weight of the user. FIG. 16A shows one embodi 
ment of the DAP system 300 with a motorized lift 900 for 
adjusting the height of the seal frame 341. In this embodi 
ment, the user is generally placed into the seal interface 350 
while the chamber 302 is deflated and collapsed. The seal 
frame 341 is lowered and the user is positioned in the seal 
interface 350 either unassisted or with help from an access 
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assist device. Once inside the seal interface 350, the user may 
be secured to the seal interface 350 by way of a support 
connection such as a harness or a wearable connector 907 that 
engages with the seal interface to maintain the seal between 
the chamber and the environment outside the chamber 302. 
Dotted line 999 shows the outline of the user's leg in the 
connector 907. The seal frame 341 is then vertically lifted 
with the user connected in the seal interface 350. As shown in 
FIG. 16A, the DAP system 300 includes a motorized lift 
system 900 with a lead nut 903, lead screw 904, and motor 
905 to automatically lift the seal frame 341 to a desired height. 
The motorized lift system 900 may include a load sensor 902 
such as a load cell configured to measure the load lifted. The 
load sensor may output a load signal to a processor with the 
load measurements. In some embodiments, the processor is 
configured to subtract the load lifted when the seal frame 341 
without user is vertically moved from the total load lifted with 
the user engaged in the seal frame 341. In other embodiments, 
the DAP system 300 may include an exercise device 906 such 
as a treadmill. In some embodiments, the user may be 
weighed in the motorized lift 900 by lifting the user such that 
the user's lower extremities are substantially in a standing 
position. This may be done by lifting the user such that the 
user's feet, for example, are above the platform/exercise 
device (as shown in FIG. 16A). The user can then afterward 
be lowered to contact the treadmill or platform etc. In other 
embodiments, the user is lifted and weighed while the user's 
feet contact the platform, treadmill, or bottom of chamber. 
0.174 As shown in FIG.16B, a user may gain access to the 
motorized lift 900 shown in FIG. 16A from a wheelchair. For 
example, an access assist device such a wheelchair ramp 2500 
with a contoured 2504 side to fit over the deflated collapsed 
chamber material 2503 and a lip 2506 spanning across a 
portion of the chamber 2503 to the opening 2550 can be used 
to wheel the user to over the opening 2550. Once in position, 
the user 2502 can drop his feet into the opening 2550 and 
maneuver off the wheelchair into the chamber 2503. The user 
2502 may be able to sit in the seal interface 2552 and put on 
a wearable harness such as the user connection 907. In some 
embodiments, amotorized lift 900 can then be used to maneu 
Ver the user into a Substantially upright position as shown in 
FIG.16A. 

0175. In additional embodiments, the access assist device 
may be unconnected to the DAP system. In such embodi 
ments, the user may be bedridden in a separate location from 
the DAP system. The user may need to be moved from the bed 
to an access assist device and then moved to the chamber for 
therapy. FIGS. 17A-19 show exemplary embodiments where 
the access assist device is a moveable unit that can transport 
the patient to the DAP system. FIGS. 17A-17C show a multi 
link arm lifter 1700 that can be connected to the user body to 
lift and carry the user to the chamber. The device 1700 shown 
in FIGS. 17A-17C includes an engagement portion 1708 that 
connects to the user 1702 to support the user 1702 during 
movement from one location to the DAP system. The device 
1700 may be powered manually or automatically suitable 
operating means such as a pneumatic, hydraulic, or mechani 
cal mechanism. The device 1700 may also be mobile, such as 
including wheels 1710 to allow the assist device to roll to a 
user location, pick up the user, and then bring the user to the 
DAP system for drop-off. The device 1700 can also be used to 
lift the user into and out of the chamber 1704 via opening 
1706. In some embodiments, the lifter 1700 includes an 
engagement portion that Supports the user 1702 from under 
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the user's arms (e.g. thoracic support). As shown in FIG. 17B. 
the lifter 1700 has an extendable length to accommodate 
varying distances. For example, in a non-extended State, the 
device 1700 in FIG.17A can approach a wheelchair and lifta 
user 1702. In the extend state, shown in FIG. 17B, the lifter 
1700 can position the user 1702 into the opening 1706 and on 
an exercise device 1705 inside the chamber 1704. FIG. 17C 
provides a top-down view of a variation of device 1700 with 
a user engagement connection Supporting the user 1702 from 
under his arms. 

0176 Alternatively, the access assist device can be a roll 
ing lifter such as the one shown in FIGS. 18A-18E3 where the 
device 1800 has a patient/user connector 1808 to hold the user 
1802 when the user 1802 is in the connector 1808, a height 
adjustable frame 1806 to allow the user 1802 to be raised and 
lowered, and wheels 1810 to permit movement. The device 
1800 may also be angularly adjusted to accommodate the 
user's 1802 positioning into and out of the user connection 
1808. The device 1800 may also include a harness 1804 for 
supporting the user 1802 as the device 1800 is moved angu 
larly, vertically, or horizontally (e.g. rolling). FIG. 18B shows 
a top-down view of the user 1802 in the engagement portion 
1808 where the user connection 1808 is a circular component 
for underarm support. Alternatively, the user connection 1808 
can be designed to support the user's 1802 waist or torso 
region. 
0177. In an additional embodiment, FIG. 19 shows an 
overhead suspension system 1900 with harness 1904 and 
wheels 1910 that is moveable from the user's location to a 
DAP system. The device 1900 can include a harness system 
1904 designed to be worn by the user 1902. Although shown 
as lifting the user 1902 from behind, the access assist devices 
can be used to lift a user 1902 from any direction needed. For 
example, access to bed-ridden patient may be limited and 
require the device 1900 to lift the user 1902 from the sides or 
the end of the bed rather than from behind. The device 1900 
can include extension components 1906 to accommodate 
varying movement distances. The device 1900 can also con 
tinue to be connected to the user 1902 even while the user is 
in the DAP system and on an exercise device 1908. In some 
embodiments, the device 1900 continues to provide support 
to the user 1902 while the DAP system is operating, in other 
embodiments, the device 1900 provides no support to the user 
1902 once the user is in the chamber. 

0.178 In further embodiments, the access assist device 
may not utilize a lifting mechanism to transport the user to the 
DAP system. For example, FIG. 16B shows a ramp system 
where a wheelchair can be rolled into proximity of an opening 
2550 in the chamber and the user 2502 can slide into the 
opening. The ramp system 2500 can be configured to accom 
modate the contours and shape of the collapsed chamber by, 
for example, fitting over a portion of the collapsed chamber 
material such that the user 2502 is positioned directly above 
the opening 2550. Although FIG. 16B includes a motorized 
lift, in some embodiments, the user 2502 may have sufficient 
mobility to slide into the opening 2550 and manually raise the 
seal frame of the seal interface 2552. 

0179. In some embodiments, the access assist devices may 
also include a load sensor Such as a load cell to measure the 
weight of the user supported by the device. For example in the 
overhead access assist device in FIGS. 7A-7E, the DAP sys 
tem includes load sensors 703 in the base 707 of the system 
and load sensor 701 in the access assist device. The load 
sensor 703 are configured to measure the user's weight 
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exerted against the bottom of the chamber 702 and load 
sensor 701 measures the user's weight supported by the 
access assist device 712. Although the DAP system 300 is 
shown with load sensors in the base 707 of the system, as 
described above, load sensors can be placed in a variety of 
locations including handrails, Seal frame, frame assembly, 
etc 

0180. In addition, FIGS. 17A-17B show the load sensors 
1701 at various locations on the device 1700. As can be 
appreciated, the location of the load sensors is variable 
depending on the device; however, generally a load sensor 
can be placed near a user load-bearing portion of the device 
1700. The user connection 1708 is one location where the 
device 1700 bears the weight of the user 1702 when the user 
1702 is lifted. Similarly, the power to lift the user may be 
provided by a motor or pneumatic mechanism. In other 
embodiments, the load of the user may be derived such as 
from the amount of power needed to lift the user. FIGS. 
18A-18E3 and 19 show load sensors 1801 and 1901 respec 
tively. 
0181. In addition to assisting users who have a high degree 
of motor and mobility impairment, other embodiments are 
directed toward Supporting users with Some but not complete 
impairment. Users requiring moderate levels of assistance 
may not require the use of an access assist device Such as an 
overhead Suspension system. Rather, some users may need 
only a leaning arm rest or other type of Supportive structure in 
the DAP system to allow entering, exiting, and using the DAP 
system. 
0182 FIG.8A provides an example of one embodiment of 
the access assist device having a Supportive structure for use 
with the DAP system. FIG.8 shows the DAP system of FIGS. 
2A-2C outfitted with a support bar 2000. The support bar 
2000 is shown to be placed on the frame assembly 320 of the 
DAP system. In FIG. 8A, the support bar 2000 is a horizontal 
bar positioned across the two side handrails 322 such that a 
user facing forward can grasp or lean against the Support bar 
2OOO. 

0183 Moreover, multiple support bars may be used to 
provide support at different locations of the DAP system 
depending on the user's orientation. For example, the Support 
bar may not comprise a single horizontal bar but more than 
one bar where one bar 2002a is on one side of the user and one 
bar 2002b is on the other side. The bars may have a length less 
than the width between the sides of the chamber. In one 
embodiment, as shown in FIG. 11, support bar 2002a and 
support bar 2002b are attached to the frame assembly 320 but 
do not span across the width the space between the handrails 
322. 

0184 Although shown as part of the handrail 322, the 
support bar 2000 can be placed on any of the DAP system 
components such as frame assemble 320 or seal frame 341 to 
bear the user's weight. FIG. 8A shows the support bar 2000 
and 2002 on the frame assembly 320. FIGS. 8B-8C and FIG. 
12 show the support bar 2000 on the seal frame 341. In 
particular, FIGS. 8B and 8C show the support bar 2000 on the 
seal frame 341 and load sensors 1002, 1004 on the DAP 
system. The support bar 2000, in the depicted embodiment, is 
a horizontal crossbar designed to engage the hands or arms of 
a user. The support bar 2000 can be affixed to or removable 
from the seal frame 341. The crossbar may include handgrips 
to provide additional Support when leaned or grasped by the 
user. In some embodiments, the support bar 2000 is designed 
to engage load sensors on the DAP system. For example, FIG. 
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8C shows load sensors 1002 on the seal frame 341 under the 
support bar 2000. When a user applies force on the support 
bar 2000, the load sensors 1002 measure the force and can 
output the measurement to a processor on the DAP system. In 
Some embodiments, the processor receives an output signal 
from the load sensors 1002 providing the force measure 
ments. In some embodiments, the user's force is a compres 
sive force exerted by leaning or pushing against the Support 
bar 2000. In other variations, the user's force is a tension force 
pulling the support bar away from the load sensors 1002. 
0185. In addition to the load sensors on the seal frame 341, 
the DAP system 300 can include load sensors 1004 in the 
base/platform 321 of the DAP system. The load sensors 1004 
may be placed under an exercise device 1001 (e.g. treadmill). 
In other embodiments, the load sensors 1004 may be placed in 
the exercise device, such as under a treadmill runway belt. In 
Some embodiments, four load sensors are placed at the four 
corners of a treadmill in the DAP system. In further embodi 
ments, the processor of a DAP system receives the load output 
from load sensors 1004 and subtracts the load of the exercise 
device from the total load for the weight of the user exerted 
against the load sensors 1004. 
0186. As described, the support bar may be permanently 
affixed or removable from the DAP system. FIG. 9 provides 
an example of a removable support bar 2000 and a corre 
sponding receiver 2001 on the DAP system. In such embodi 
ments, the DAP system may have a frame assembly with a 
receiving means 2001 to receive and attach the support bar 
2000 to the system. Such receiving means may include an 
attachment mechanism where the Support bar Snaps or clips 
into place with a mated interface. Other mechanisms include 
a groove or a slot designed to accommodate the Support bar's 
dimensions. Still other examples include a strap or VELCRO 
mechanism to releasably fix the bar to the system. FIG. 9 
shows a receiver with a curved semi-flexible elastic compo 
nent to accommodate the shape of the support bar 2000. The 
support bar 2000 may be attached to the DAP system by 
pushing the support bar 2000 against the flexible component 
of the receiver 2001 to increase the diameter of the curved 
piece. The flexible component widens to accept the Support 
bar 2000 and holds the support bar 2000 in place. In other 
embodiments, the receiver 2001 may retain the support bar 
2000 by a locking mechanism Such as mated locks or straps. 
0187 FIG. 9 also shows that the support bar includes 
electrical connectors 2009 to connect with the receiver at 
2007. In some embodiments, the support bar 2000 can gen 
erate a signal to the processor via the receiver connection 
2007 to indicate that the support bar 2000 is engaged with or 
disengaged from the receiver 2001. 
0188 Infurther embodiments, the support bar 2000 has an 
embedded load sensor 2005 to measure the force exerted 
against the bar. The load measured by sensors 2005 may be 
transmitted to the processor via the electrical connections 
2009 and 2007. In other embodiments, the support bar (and its 
sensors) can communicate wirelessly with the processor. 
Alternatively, the load sensors may be embedded in the 
receivers. FIG. 10 shows a support bar without a load sensor 
and a receiver 2001 with load sensor 2003. As the user exerts 
force against the support bar in the receiver 2001, the load 
sensor 2003 in receiver 2001 measures the force and transmits 
the measurements to the processor. 
0189 In addition to the load sensor 2003, the support bar 
2000 may include other sensors for tracking the patient's use 
of the DAP system. Other features, such as a heart rate sensor, 
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temperature, blood oxygen content, may also be separately 
measured and communicated by the support bar 2000. In 
Some variations, the Support bar is equipped with data storage 
capacity Such that the Support bar can retain user identifica 
tion and training or therapy information. For example, the 
Support bar can be programed with the user's identification 
and to keep track of the patient's therapy or training protocol. 
When the patient uses a different DAP system with the same 
support bar, the DAP system can retrieve the protocol and 
provide the patient with the same training without having to 
re-enter the parameters of the therapy. 
0190. In further embodiments, other access assist devices 
may include an arm leaning structure 3001 where a portion of 
the device is inside the chamber. For example, FIGS. 13 A 
13C shows a DAP system 3000 with a chamber 3002, and an 
arm leaning structure 3001. The bag is removed for clarity in 
each of these views. A portion of the structure 3001 resides 
inside the chamber and a portion is outside the chamber 3002. 
The transition point between inside/outside the controlled 
pressure environment within the bag and ambient is provided 
by a suitably sealed bearing. A portion of the frame is 
removed in FIG. 13A to show pressure seal bearing 3051 
provided for this purpose. The user can lean against the struc 
ture 3001 for support during calibration. The structure 3001 
may include a set of handles 3013a-b for the user to lean or 
press against to support the user's weight. The structure 3001 
may also be in communication with a load sensor to measure 
the force exerted on the structure by the user. 
(0191 As shown in FIGS. 13 A-13C, the handles 3013a-b 
are within reach of the user and the arm leaning structure 
distal end 3053 is mounted to the treadmill 3011. While the 
arm leaning structure or device may be attached in a number 
of different locations on the treadmill 3011, the embodiments 
of FIGS. 13A, 13B and 13C illustrate the distal end 3053 
being supported by the treadmill frame 3055. In each of these 
embodiments, load cells 1004 under the treadmill 3011 would 
measure the weight of the user leaning against handles 
3013a-b for support. In addition to the support structure 3001, 
the embodiments in FIGS. 13A and 13C also include hand 
grips with load cells 1002 in the user seal frame 341 to provide 
another load-bearing and measuring location on the DAP 
system. Additionally or alternatively, FIG. 13B shows a Sup 
port structure 3001 with handles 3013a-band acrossbar 2000 
in contact with load sensors 1002. The crossbar 2000 may be 
any of the alternative cross bar or support bar embodiments 
described herein. 

0192 In other alternative embodiments, the load sensor in 
communication with the structure 3001 may be placed in a 
configuration different than the configuration illustrated in 
FIGS. 13 A-13C. FIGS. 13D and 13E illustrate alternative 
load cell configurations based on modifications to the 
enlarged portion of FIG. 13A. The embodiments of FIG. 13D 
and 13E are similar to FIGS. 13A-C in all respects except for 
these variations in load cell configurations. FIG. 13D illus 
trates an enlarged portion of distal end 3053 in a variation of 
the system of FIG. 13A. FIG. 13D includes a support plate 
3057 that is coupled to the load cells 1004. The support plate 
3057 permits the use of the load cells 1004 while permitting 
treadmill frame movement independent of the Support pro 
vided for the structure 3001. The result of this configuration is 
that any load applied to the structure 3001 is transferred to the 
plate 3057 and registered by the load cell and controller for 
use in the calibration program and use of the DAP system. 
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(0193 FIG. 13E illustrates another option for the use of 
support structure 3001 without relying on the treadmill frame 
as in FIGS. 13 A-13C. FIG. 13E is an enlarged portion of 
distalend 3053 as in FIG. 13A that includes an additional load 
cell 1005. The separate load cell 1005 is coupled to the distal 
end 3053. As such, any load applied to the structure 3001 is 
transferred to the load cell 1005 and registered by the con 
troller (along with readings from other load cells) for use in 
the calibration program and use of the DAP system. While the 
above described embodiments describe a single load cell, it is 
to be appreciated at one or more load cells may be used to 
perform a particular function as well as providing separate 
dedicated load cells for the distal end 3053 of each one of the 
supports with handles 3013a, 3013b. 
0194 In another variation, the supportive structure is an 
overhead pull-up bar whereby the user can support a part of 
his weight by holding onto the bar. 
0.195. In addition the embodiments described, other varia 
tions contemplated provide for a method of calibrating a DAP 
system for a mobility impaired user. As discussed above, DAP 
systems provide optimal training and treatment when the 
system is calibrated for the specific user. In the past, calibra 
tion required that the user stand still in the DAP system while 
measurements of weight and pressure were obtained. This is 
near impossible for individuals with impaired mobility and 
motor abilities. As such, the use of the access assist devices 
described can also provide assistance as calibration devices 
for calibration of the DAP system for disabled individuals. 
(0196. FIG. 15 provides a flowchart showing calibration of 
the DAP system with an access assist device. At 4002, the user 
is positioned in the chamber using an access assist device. 
This may be carried by, for example, lifting the user into the 
chamber with an overhead Suspension system or supporting 
the user in the chamber with a supportive bar (or both). Once 
the user is in the chamber, the chamber is sealed around the 
user at 4004. Then a first weight value is measured at a 
predetermined pressure at 4006. This may be the user's 
weight at ambient pressure or the user's weight at a positive 
pressure in the sealed chamber. The user's weight is deter 
mined by the total load Supported by the access assist device 
and the chamber. This is generally measured by the load 
sensors on the access assist device and in the chamber. For 
example, a DAP system may have load sensors in the platform 
or base of the chamber and load sensors in the handrails or a 
supportive bar attached to the frame assembly. The user may 
exert weight against the platform as well as the handrails or 
Support bar. As such, the total weight of the user at a pressure 
point is the combined total load Supported and measured by 
the load sensors. At 4006, the total load supported by the 
access assist device and the chamber is measured by the load 
sensors and communicated to the processor. This is repeated 
at least once at 4008 for another pressure point. Once the 
processor has at least two pressure and corresponding weight 
inputs, the processor can calibrate the system according to the 
described methods above 4010. Briefly, the processor can 
generate a pressure weight relationship and operate the DAP 
system according to that relationship. 
0.197 In some variations, the calibration is done by taking 
on the load values from a subset of the load sensors available. 
For example, if the load of the user is substantially completely 
Supported by the access assist device (such as an overhead 
lifter) then the load value of the sensor attached to the assist 
device is used to generate a pressure weight relationship. 
Alternatively, if the load of the user is primarily supported by 
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the DAP system and not by an access assist device, the cali 
bration method may ignore the load sensors of the access 
assist device. In order to determine which load sensor values 
to take into account for calibration, the processor may run an 
initial review of the load sensor values measured at a time or 
pressure point to eliminate negligible or null values. 
0198 In other embodiments, calibrating the DAP system 
includes a negation step where the load measured by the DAP 
system or load sensors prior to use with a user is measured and 
subtracted from the load measure by the DAP system or load 
sensors while the user is in the DAP system. As can be 
appreciated, in some embodiments, the load sensors may 
register and measure the load of the system or the access assist 
device even where no user is present. A load sensor placed 
under an exercise device such a treadmill may measure the 
weight of the treadmill in addition to the weight of a user on 
the treadmill in the chamber. Accordingly, in some embodi 
ments, the load of the DAP system and access devices without 
a user may be subtracted from the load of the system and 
devices with a user. For a given load sensor this relationship 
may be described as: 

T(total load with user-WU(load without user baseline measure 
ment).LUGiser ioad supported) 

0199 FIGS. 20 and 21 provide examples of negation steps 
according embodiments contemplated. In FIG. 20 system is 
calibrating by first measuring the load of the DAP Chamber 
prior to use by a user. The load can be the measurements 
registered by load sensors in the frame assembly or the base of 
the DAP system. The load can be measured at any pressure, 
including ambient pressure. This baseline load measurement/ 
reading can be transmitted and stored by a DAP systems 
processor or separately entered/inputted as part of the oper 
ating the DAP system with the user. After a baseline measure 
ment is obtained, the user can be positioned into and sealed in 
the chamber. A second load measurement is taken for the total 
load measured by the load sensors (which reflects the load 
Supported by the system and any access assist device). This 
second load measurement would include the user's weight as 
well as the baseline weight. To obtain the weight of the user, 
the baseline weight can be deducted from the second load 
measurement. In some embodiments, the processor is config 
ured to receive output signals from the load sensors with the 
baseline and total measurements. The processor can then 
deduct the baseline measurement from the total to obtain the 
user's weight at a pressure point. This process can be repeated 
with at least one other pressure point to create a pressure 
weight relationship for the specific user. 
0200. In other embodiments, as shown in FIG. 21, the load 
sensors may be Zeroed (e.g. tare) before a user applies weight 
to the sensors. The user is then placed into the chamber and 
sealed into the DAP system. The load of the user is then 
measured at least two pressure points to generate a pressure 
weight relationship. 
0201 In some embodiments, the access assist device may 
provide weight Support prior to calibration but no weight 
Support either during or after calibration. For example, the 
overhead suspension system of FIGS. 7A-7E can lift and 
move a user into the chamber 702. Once the user is placed into 
the chamber, the Suspension system may be configured to 
release tension and discontinue Supporting the user's weight. 
In Such circumstances, the user may be able to bear his weight 
standing or leaning in the chamber during calibration and 
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operation of the DAP system. Once the user is done with the 
session, the Suspension system may re-tension to lift the user 
out of the chamber 702. 

0202 Alternatively, in other embodiments, the access 
assist device, such as the Suspension system, if present during 
therapy is operated to provide stabilization for the patient 
while using the DAP system. In one embodiment, the patient 
is one with compromised trunk control or upper body 
strength. Stabilizing may be provided by Supporting the user 
without Substantially Supporting the user's weight. For 
example, the access assist device may be an overhead Suspen 
sion system with a harness that lifts the user from a location 
outside the chamber. Once the user is in the chamber, the 
Suspension system can continue to provide Support that does 
not substantially offset the user's weight in the chamber. This 
can be done, in Some embodiments, where the Suspension 
system maintains lateral Support to help keep the user upright 
in the chamber without lifting the user off the bottom of the 
chamber. Additionally, the harness system may provide some 
Support to help the user maintain balance in the chamber 
without substantially offsetting the user's weight. In such 
cases, the calibration of the DAP system may ignore any 
negligible load measured by the Suspension. 
0203 Alternatively, in other embodiments, the suspension 
system continues to provide weight Support even after the 
user has been placed into the chamber (e.g. after calibration). 
In such cases, the DAP system may be configured to allow the 
system to apportion the weight of the user between the Sus 
pension system (or other access assist device) and the cham 
ber. The system, via a processor, for example, can monitor the 
load measured by load sensors and apportion the user's actual 
weight during therapy. For example, 60% of the user's weight 
may be supported by the pressure chamber and 40% by the 
Suspension device. 
0204. In further embodiments, the processor, such as that 
shown in FIG. 1A can monitor the load supported by various 
load sensors 141,143, and 145 to determine the percentage of 
the user's weight Supported at the various locations. The 
system can further regulate the pressure of the chamber and 
the Support provided by the access assist device (e.g. tension 
of the Suspension system) to apportion the weight among 
these and other locations. 

0205 While the embodiments have been described gener 
ally as being calibrated and used for individuals with 
impaired mobility, the description above is not limited to 
improving only the mobility or motor skills of a user. Indi 
viduals with any impairment, neurological, physical, or men 
tal can also benefit from the described embodiments. For 
example, embodiments described can be calibrated and used 
for any user having difficulty standing upright in a DAP 
system during calibration and treatment. Described systems 
can be used to treat decreased mobility resulting from mus 
culoskeletal conditions such as sprains or bone fractures or 
from neurological conditions such as neurological injury (e.g. 
from stroke), neurodegenerative conditions (e.g. Alzheimer's 
or Parkinson's Disease), or traumatic brain injury (TBI). In 
some embodiments, a user may be treated by DAP therapy in 
order to regain motor skills that have been damaged or dimin 
ished by a physical injury Such as muscle atrophy from bone 
fracture treatment. In other cases, the patient may be improv 
ing non-motor functions such as cardiovascular circulation by 
allowing the patient to move from a prone to a Substantially 
upright position. Similarly, a disabled patient may have 
increased water retention in, for example, lower limbs. The 
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DAP system and access devices described can provide such a 
patient the ability to stand Substantially upright and to exer 
cise their limbs to help remove excess fluid. Similarly, the 
DAP system and access devices may be used to help improve 
mobility for obese or morbidly obese users who wish to 
exercise but are not physically fit enough to bear their entire 
weight during exercise. 
0206. In further embodiments, the users may be healthy 
but require assistance in standing upright in the DAP system 
during therapy. For example, pregnant women are often coun 
seled by healthcare providers to exercise during pregnancy. 
However, rapid weight gain and changing body conditions 
often make simple activities like walking unbearable. The 
DAP systems and access devices described can be used to 
provide exercise and physical therapy to healthy individuals 
who need some assistance for exercise. 
0207. In some embodiments, a method for improving car 
diovascular and respiratory function of user includes first 
transporting a disabled user into a DAP system. This can be by 
way of an access assist device Such as the overhead Suspen 
sion systems or wheelchair ramp described. Once in the DAP 
chamber, the user can be Supported by a Support bar or other 
load-bearing support device. The system is then calibrated for 
the user according to the methods described above. Once 
calibrated, the DAP system can provide treatment by regulat 
ing the pressure in the chamber Such that a portion of the 
user's weight is offset by positive pressure. The user can 
remain in the chamber for treatment as long as needed for 
improving cardiovascular and respiratory function. In some 
embodiments, the DAP system may include sensors to moni 
tor the user's vital signs during treatment to allow for adjust 
ments if necessary. 
0208. In other embodiments, a method of improving car 
diovascular function in a user with compromised lower body 
function, comprising lifting the user with compromised lower 
body function; lowering and sealing the user into a pressure 
chamber of a differential pressure system; Supporting a por 
tion of the user's body to assist in accommodating the degree 
of compromised lower body function such that the user is 
Substantially upright; sealing the pressure chamber, calibrat 
ing the differential pressure system to generate a pressure 
weight relationship; and regulating the pressure in the cham 
ber according to the relationship. 
0209 Another embodiment provides for a method of 
improving a stroke patient motor skills comprising: Support 
ingaportion of the patient's weight with a calibration device; 
Supporting another portion of the patient's weight inside a 
sealed pressure chamber; Sealing the chamber around an area 
of the patient’s body; calibrating the differential pressure 
system; and regulating the pressure in the chamber according 
to the relationship. 
0210 Although the components of the DAP systems and 
the access assist devices have been described in certain loca 
tions, these embodiments and illustrations are not intended to 
be limiting. As can be appreciated, for example, any number 
of combination or positions for the load sensors on the DAP 
systems and access assist devices are possible. For instance, 
any number of load sensors can be placed in any number of 
Suitable locations in the systems and devices described. A 
load sensor can be placed in the base on the chamber, in the 
seal interface, in the access assist device, on a Supportive 
structure, on a frame assembly, etc. Load sensors may be 
placed above or below a user as shown in FIGS. 2A-2C, FIGS. 
7A-7E, and FIGS. 13 A-13F. Load sensors may be attached to 
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the DAP system directly, see FIGS. 2A-2E or via another 
component such as those sensors 2005 shown in FIG. 9. 
Additionally, multiple load sensors may be placed in common 
or different locations suitable for measuring the user's 
weight. It is to be appreciated that the load sensors used in 
described embodiments may be used in a wide variety of 
alternative configurations and combinations. Exemplary load 
cell combinations or configurations include load sensors 
above the user, 141, below the user (e.g. below torso or lower 
extremities), 145. 
0211 While embodiments have been described and pre 
sented herein, these embodiments are provided by way of 
example only. Variations, changes and Substitutions may be 
made without departing from the embodiments. It should be 
noted that various alternatives to the exemplary embodiments 
described herein may be employed in practicing the embodi 
ments. For all of the embodiments described herein, the steps 
of the methods need not to be performed sequentially. 
0212. Although the embodiments herein have been 
described in relation to certain examples, various additional 
embodiments and alterations to the described examples are 
contemplated within the scope of the invention. Thus, no part 
of the foregoing description should be interpreted to limit the 
scope of the invention as set forth in the following claims. For 
all of the embodiments described above, the steps of the 
methods need not be performed sequentially. Accordingly, it 
is not intended that the invention be limited, except as by the 
appended claims. 

What is claimed is: 
1. A differential pressure system for improving mobility of 

a disabled individual, comprising: 
a pressure chamber with a seal interface configured to 

receive a portion of a disabled user's body and to form a 
seal between the user's body and the chamber, the cham 
ber configured to apply pressure to the portion of the 
user's body while the user's body is sealed in the cham 
ber; 

a platform in the pressure chamber, wherein the platform is 
configured to contact the user's body; 

a first load sensor positioned substantially underneath the 
user's torso and configured to measure the load applied 
by the user while the user is in the chamber and to 
provide an output signal; 

a second load sensor coupled to the differential pressure 
system at a position that is different from the first load 
sensor, the second load sensor configured to provide an 
output signal; 

a processor configured to receive the output signals from 
the load sensors and to calibrate the system for use by the 
disabled user by generating a relationship between pres 
sure in the chamber and actual weight of the user while 
the user is sealed in the chamber, wherein the actual 
weight of the user is the total weight of the user mea 
Sured by the first and second load sensors at pressure 
points, the processor regulating the pressure of the 
chamber according to said relationship. 

2. The system of claim 1 the system further comprising an 
access assist device configured to assist the disabled user's 
access to the chamber, wherein the second load sensor is in 
communication with the access assist device. 

3. The system of claim 2, wherein the second load sensor is 
positioned on the access assist device. 
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4. The system of claim 2, wherein the access assist device 
is configured to bear a portion of the user's weight during 
calibration. 

5. The system of claim 2, wherein the access assist device 
is configured to bear substantially all of the user's weight 
during calibration. 

6. The system of claim 1, further comprising a plurality of 
load sensors substantially underneath the user's torso and a 
plurality of load sensors coupled to the differential pressure 
system at one or more locations above the user's lower 
extremities. 

7. The system of claim 1, wherein the first load sensor is 
positioned within the pressure chamber and is configured to 
engage the portion of the user's body in the pressure chamber, 
and the second load sensor is positioned outside the pressure 
chamber and is configured to engage the user's body outside 
the pressure chamber. 

8. The system of claim 1, further comprising an exercise 
device, wherein the exercise device is a treadmill. 

9. The system of claim 6, wherein calibrating the system 
comprises an actual weight of the user provided by the total 
user weight measured by the plurality of load sensors at a 
pressure point. 

10. The system of claim 1, wherein the total weight of the 
user is determined by Summing the load measured by the first 
and second sensors and Subtracting a baseline load measure 
ment from the Sum. 

11. The system of claim 1, the system further comprising a 
handrail outside the pressure chamber wherein the handrail is 
configured to bear a portion of the user's weight and the 
second load sensor measures the amount of the user's weight 
Supported by the handrail during calibration. 

12. The system of claim 1, the system further comprising a 
seal interface frame Supporting the seal interface of the pres 
Sure chamber and configured to Support at least a portion of 
the weight of the user, wherein the second load sensor mea 
Sures the amount of the user's weight Supported by the seal 
interface frame during calibration. 

13. The system of claim 1, the system further comprising a 
frame assembly, wherein the frame assembly bears a portion 
of the disabled user's weight during calibration and the sec 
ond load sensor measures the amount of the user's weight 
Supported by the frame assembly during calibration. 

14. The system of claim 1, wherein the access assist device 
comprises an overhead Suspension device. 

15. The system of claim 2, wherein the access assist device 
is a handrail. 

16. The system of claim 2, wherein the access assist device 
is a motorized lift. 

17. The system of claim 2, wherein the access assist device 
is a support bar that is removably attachable to a frame on the 
system. 

18. The system of claim 17, wherein the support bar com 
prising an attachment mechanism to removably attach and 
detach the bar from the frame. 

19. The system of claim 17, wherein the support bar out 
puts a measured load signal to the processor. 

20. The system of claim 17, wherein the support bar is 
configured to store user-related data. 

21. The system of claim 17, the system further comprising 
a Support bar receiver, wherein the Support receiver is config 
ured to measure the weight of the user exerted against the 
support bar while the support bar is attached to the system. 
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22. The system of claim 1, wherein at least one load sensor 
is configured to communicate wirelessly with the processor. 

23. The system of claim 1, wherein at least one load sensor 
is configured to communicate with the processor via a wired 
connection. 

24. The system of claim 1, wherein at least one load sensor 
is positioned on the seal interface of the chamber. 

25. The system of claim 6, wherein the plurality of load 
sensors coupled to the system above the user's lower extremi 
ties are positioned on the systemata distance within the user's 
arm Span. 

26. A differential pressure system for improving mobility 
of a disabled individual, comprising: 

a pressure chamber with a seal interface configured to 
receive a portion of a disabled user's body and to form a 
seal between the user's body and the chamber, the cham 
ber configured to apply pressure to the portion of the 
user's body while the user's body is sealed in the cham 
ber; 

an exercise device placed in the pressure chamber, wherein 
the exercise device is configured to contact the user's 
body while the exercise device is in operation; 

at least one load sensor on the exercise device, the load 
sensor configured to measure the load applied by the 
user to the exercise device while the user is in the cham 
ber and to provide an output signal; 

at least one load sensor not on the exercise device and 
positioned on the differential pressure system above the 
user's lower extremities, the load sensor configured to 
provide an output signal; 

a processor configured to receive the output signals from 
the load sensors and to calibrate the system for use by the 
disabled user by generating a relationship between pres 
sure in the chamber and actual weight of the user while 
the user is sealed in the chamber, wherein the actual 
weight of the user is the total user weight measured by 
the load sensors at pressure points, the processor regu 
lating the pressure of the chamber according to said 
relationship. 

27. The system of claim 26, wherein the exercise device is 
a treadmill comprising a runway belt and the load sensor on 
the exercise device is under the runway belt. 

28. The system of claim 26 further comprising an access 
assist device, wherein the load sensor not on the exercise 
device is positioned on the access assist device. 

29. The system of claim 28, wherein the access assist 
device is an overhead Suspension system. 

30. The system of claim 29, wherein the access assist 
device is a support bar that is removably attachable to a frame 
of the system. 

31. The system of claim 26, wherein the load sensors can 
communicate wirelessly or through a wired path with the 
processor. 

32. A method of calibrating a differential pressure system 
for a disabled user with impaired mobility comprising: 

Supporting at least a portion of the user's weight with an 
access assist device having an assist device load sensor 
configured to measure the user's weight Supported by 
the assist device; 

positioning the user in a pressure chamber, 
sealing the chamber around an area of the user's body; and 
calibrating the differential pressure system for the disabled 

user based on the total user weight measured by the load 
SSO. 
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33. The method of claim 32, wherein calibrating further 
comprises calculating the total user weight by Subtracting a 
baseline load measurement from the total load measured by 
the sensor. 

34. The method of claim 32, wherein calibrating further 
comprises Zeroing the load sensor prior to Supporting the 
user's weight. 

35. The method of claim 32 further comprising supporting 
a portion of the user's weight from underneath the user's torso 
while the user is in the chamber, the chamber having a cham 
ber load sensor to measure the Supported user weight and 
calibrating the system based on the total user weight mea 
Sured from the load sensors. 

36. The method of claim 35, wherein the total user weight 
is calculated by Subtracting a baseline load measurement 
from the total load measured by the sensors. 

37. A method of calibrating a differential pressure system 
for a disabled user with impaired mobility comprising: 

lifting a user relative to an opening in a pressure chamber 
with an access assist device; 

lowering the user into the opening Such that a portion of the 
user's body is in the pressure chamber; 

sealing the chamber around the portion of the patient's 
body; 

outputting a signal from a load sensor in the pressure cham 
ber; 

outputting a signal from a load sensor coupled to the access 
assist device; and 

calibrating the differential pressure system for the disabled 
user based on the total user weight measured by an 
output from the load sensor in the pressure chamber and 
an output from the load sensor coupled to the access 
assist device. 

38. The method of claim 37, wherein the total user weight 
is calculated by Subtracting a baseline load measurement 
from the total load measured by the load sensors while the 
user is sealed in the chamber. 

39. A differential pressure system for improving the mobil 
ity of a disabled individual comprising: 

a pressure chamber with a seal interface configured to 
receive a portion of a disabled user's body and to form a 
seal between the user's body and the chamber, the cham 
ber configured to apply pressure to the portion of the 
user's body while the user's body is sealed in the cham 
ber; 

an exercise device placed in the pressure chamber, wherein 
the exercise device is configured to contact the user's 
body while the exercise device is in operation; 

a load sensor coupled to the exercise device, the load sensor 
configured to measure the weight applied by the user to 
the exercise device while the user is in the chamber and 
to provide an output signal for weight measurements; 

a calibration device configured to measure the weight of 
the user's body exerted outside the pressure chamber, the 
calibration device providing an output signal for weight 
measurements; and 

a processor configured to receive the output signals from 
the load sensor and the calibration device to calibrate the 
system for use by the disabled user by generating a 
relationship between pressure in the chamber and actual 
weight of the user while the user is sealed in the cham 
ber, wherein the actual weight of the user is the total user 
weight measured by the load sensor and the calibration 
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device at pressure points, the processor regulating the 
pressure of the chamber according to said relationship. 

40. The system of claim 39, wherein the calibration device 
is a Support bar configured to removably attach to the system 
outside the pressure chamber. 

41. The system of claim 39, wherein the calibration device 
comprises a load sensor. 

42. The system of claim 39, wherein the calibration device 
Supports a portion of the user's weight during calibration. 

43. A differential air pressure system comprising: 
a positive pressure chamber with a seal interface config 

ured to receive a portion of a user's body and form a seal 
between the user's body and the chamber; 

a lift access device comprising a hoist device and a load 
sensor, wherein the load sensor outputs a load measure 
ment when lifting a user; 

a load sensor attached a bottom portion of the pressure 
chamber, wherein the load sensor outputs a load mea 
Surement when a user is in the sealed chamber; and 

a processor configured to calibrate the system by receiving 
the load measurements from the load sensors, calculat 
ing the total user weight Supported by the lift access 
device and chamber at pressure points, and generating a 
pressure weight relationship. 

44. The system of claim 43 further comprising an inter 
locking mechanism configured to engage with the lift access 
device, wherein the processor is configured to engage the 
interlocking mechanism to stop movement of the lift access 
device. 

45. The system of claim 44, wherein the interlocking 
mechanism comprises at least one interlock checkpoint at 
which the interlocking mechanism can engage if the chamber 
is not configured to receive the user. 

46. A method of calibrating a differential pressure system 
for a disabled user with impaired mobility: 

Supporting a portion of the user's weight with a calibration 
device; 

Supporting another portion of the user's weight inside a 
sealed pressure chamber, 

sealing the chamber around an area of the user's body; and 
calibrating the differential pressure system for the disabled 

user based on the total user weight Supported. 
47. The method of claim 46 further comprising detecting 

that the calibration device has been connected to the system. 
48. The method of 46 further comprising detecting that the 

calibration device has been disengaged from the system. 
49. A method of improving cardiovascular function in a 

user with compromised lower body function, comprising: 
lifting the user with compromised lower body function; 
lowering and sealing the user into a pressure chamber of a 

differential pressure system; 
Supporting a portion of the user's body to assist in accom 

modating the degree of compromised lower body func 
tion Such that the user is Substantially upright; 

sealing the pressure chamber; 
calibrating the differential pressure system to generate a 

pressure-weight relationship; and 
regulating the pressure in the chamber according to the 

relationship. 
50. A method of improving a stroke patient's motor skills 

comprising: 
Supporting a portion of the patient's weight with a calibra 

tion device; 
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Supporting another portion of the patient's weight inside a regulating the pressure in the chamber according to the 
sealed pressure chamber; relationship. 

sealing the chamber around an area of the patient's body; 
calibrating the differential pressure system; and ck 


