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TITLE OF THE INVENTION
BODY ENGAGERS AND METHODS OF USE

Mehmet Erdem Ay

Caroline Jane Wolfe

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims benefit of priority to U.S. Patent Application No. 62/752,491, filed

October 30, 2018, the content of which is incorporated herein by reference in its entirety.

BACKGROUND
1. Technical Field:
[0002] Structures and methods for creating, using, monitoring and adapting the same are
disclosed. More specifically, systems, devices and methods are disclosed for treating body

conditions, monitoring body conditions and adapting treatment.

2. Background of the Art:

[0003] There remains a need for improved user-specific devices to treat body conditions.

[0004] A need still exists to diagnose, via an electronic processing of images acquired from a
target object, body conditions of the target object and to model and create devices to engage with
(e.g., treat) the diagnosed body conditions. A need also still exists to diagnose body conditions of
a target object without feedback from or consultation with a doctor {or other medical professional)
via an electronic processing of images acquired from the target object and to model and create

devices to engage with (e.g., treat) the diagnosed body conditions.

BRIEF SUMMARY
[0005] This disclosure relates generally to user-specific devices and methods for creating, using,
monitoring and adapting the same.
[0006] More specifically, this disclosure relates to user-specific devices for treating body
conditions and methods of creating, using, monitoring and adapting user-specific devices for

treating body conditions.
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[0007] Methods of creating body engagement devices are disclosed. For example, a method is
disclosed that can include acquiring, via a data acquisition device, a digital representation of a
subject. The method can include measuring, via a processor, physical parameters of the subject
from the digital representation of the subject. The method can include detecting, via an analysis
of the physical parameters by the processor, a body condition of the subject. The method can
include determining, via the processor, fit parameters of the body condition. The method can
include determining, via the processor, a treatment parameter of the body condition, where the
treatment parameter is a desired change in at least one of the fit parameters from a parameter first
value to a parameter second value. The method can include designing, based on the fit parameters
and the treatment parameter, the body engagement device. The body engagement device, when
worn or attached to the subject, can engage with the subject to change the parameter first value to
the parameter second value.

[0008] Methods of creating body engagement devices are disclosed. For example, a method is
disclosed that can include identifying, by processing a first digital representation of a subject via a
computer, first physical parameters of the subject associated with the first digital representation
and diagnosing, by processing the first physical parameters associated with the first digital
representation, a first body condition of the subject. The method can include determining, via an
analysis of the first physical parameters associated with the first digital representation via the
computer, a first physical extent of the first body condition. The method can include designing,
based on the first physical extent of the first body condition, a first digital 3D model to engage
with the first body condition. The first digital 3D model, when digitally worn or digitally attached
to the digital representation of the subject, can at least one of stabilize and change the first
physical extent of the first body condition.

[0009] Body engagement device 3D modeling systems are disclosed. For example, a system is
disclosed that can have a data acquisition device and a computer. The computer can analyze a
digital representation of a subject acquired from the data acquisition device. The computer can
measure, via a processor, physical parameters of the subject from the digital representation of the
subject. The computer can detect, based on the analysis of the acquired digital representation of
the subject, a body condition of the subject. The computer can determine fit parameters of the
body condition. The computer can determine a treatment parameter of the body condition. The
treatment parameter can be a desired change in at least one of the fit parameters from a parameter

first value to a parameter second value. The computer can design, based on the fit parameters and
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the treatment parameter, the body engagement device. The body engagement device, when worn
or attached to the subject, can engage with the subject to change the parameter first value to the

parameter second value.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] The drawings shown and described are exemplary embodiments and non-limiting. Like
reference numerals indicate identical or functionally equivalent features throughout.
[0011] Figure 1A illustrates a variation of a schematic of a 3D modeling system.
[0012] Figure 1B illustrates a variation of a schematic of a manufactured 3D model.
[0013] Figure 2A illustrates a variation of a method undertaken by the system.
[0014] Figure 2B illustrates a variation of a method undertaken by the system.
[0015] Figure 3A illustrates a variation of a graphical user interface.
[0016] Figure 3B illustrates a variation of a graphical user interface.
[0017] Figure 3C illustrates a variation of a graphical user interface.
[0018] Figure 3D illustrates a variation of a graphical user interface.
[0019] Figure 4A illustrates a variation of a graphical user interface.
[0020] Figure 4B illustrates a variation of a graphical user interface.
[0021] Figure 4C illustrates a variation of a graphical user interface.
[0022] Figure 4D illustrates a variation of a graphical user interface.
[0023] Figure 4E illustrates a variation of a graphical user interface.
[0024] Figure 4F illustrates a variation of a graphical user interface.
[0025] Figure 4G illustrates a variation of a graphical user interface.
[0026] Figure 5A illustrates a variation of a target object.
[0027] Figure 5B illustrates a variation of a reference object.
[0028] Figure 6A; illustrates a table showing various data acquirable and determinable using the
systems and methods described herein.
[0029] Figure 6A- is a continuation of the table shown in Figure 6A.
[0030] Figure 6B, illustrates a table showing various data acquirable and determinable using the
systems and methods described herein.
[0031] Figure 6B; is a continuation of the table shown in Figure 6B;.

[0032] Figure 6Bs is a continuation of the table shown in Figures 6B; and 6B>.
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[0033] Figure 7A illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0034] Figure 7B illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0035] Figure 7C illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0036] Figure 7D illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0037] Figure 8A illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0038] Figure 8B illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0039] Figure 8C illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0040] Figure 8D illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0041] Figure 8E illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0042] Figure 8F illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0043] Figure 9A illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0044] Figure 9B illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0045] Figure 10A illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0046] Figure 10B illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0047] Figure 10C illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0048] Figure 11A illustrates an exemplary data acquisition and various exemplary physical

parameters measurable on the data acquisition.
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[0049] Figure 11B illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0050] Figure 11C illustrates an exemplary data acquisition and various exemplary physical
parameters measurable on the data acquisition.

[0051] Figure 12A, illustrates a front view of a variation of a scoliosis brace created using the
systems and methods described herein.

[0052] Figure 12A; illustrates a rear view of a variation of the scoliosis brace of Figure 12A,.
[0053] Figure 12B illustrates a side view of a variation of a knee brace created using the systems
and methods described herein.

[0054] Figure 12C; illustrates a front view of a variation of a hip implant created using the
systems and methods described herein.

[0055] Figure 12C; illustrates a front view of a variation of a hip implant created using the
systems and methods described herein.

[0056] Figure 12D illustrates a front view of a variation of an orthotic created using the systems
and methods described herein.

[0057] Figure 12E illustrates a front view of a variation of an arm brace created using the systems
and methods described herein.

[0058] Figure 13A illustrates a variation of a method undertaken by the system.

[0059] Figure 13B illustrates a variation of a method undertaken by the system.

DETAILED DESCRIPTION
[0060] Devices and methods for creating, using, monitoring and adapting the same are disclosed.
Devices and methods for monitoring users are disclosed. For example, methods for generating
one or multiple devices to treat a body condition (e.g., medical condition, non-medical condition)
and then adapting the devices based on the progression (including change, alteration, deviation) of
the body condition are disclosed.
[0061] The devices can be body engagers. The devices can be configured to engage with the
user’s body. For example, when engaged with (e.g., worn by) a user, the device can be engaged
with the user’s body (e.g., with a limb, a joint, their torso, their neck, or any other part or parts of
their body).
[0062] The devices can be engageable with one or multiple users, for example, with people,

animals, or both. The user can be a patient. Each device can fit one or multiple users. For
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example, each device can be designed to fit multiple users. As another example, each device can
be designed to fit only one user. For example, each device can be a user-specific device (also
referred to as a patient-specific device) specifically designed for a single target user. For
example, the device can be a user-specific device specifically designed to fit the user and no other
user. A user-specific device can be unique to one user, meaning that while it may fit other users
or potential users, it is designed to fit only one user (e.g., the target user) and no one else.

[0063] The device can be a user-specific device specifically designed to engage with the user to
fit (e.g., conform with) the user’s unique body size, body shape, and/or body dimensions. The
user-specific device can be designed to conform to the user’s body. The user-specific device can
be adaptable to conform to the user’s body as the user grows, as the user’s body condition
changes, as a new condition (e.g., another condition different from a previously diagnosed
condition) is diagnosed, or any or all of the three. The device can be a non-user-specific device
designed to fit multiple target users, for example, after an off-the-shelf adjustment is made (e.g.,
tighten a strap, adjust the size of a pillow, increase a heel lift, change a prescribed joint angle), so
that the non-user-specific device can be customized to fit multiple target users, where each target
user can have a different body size, body shape, and/or body dimensions relative to another target
user. For example, where the device is a non-user-specific device, the non-user-specific device
can be mass manufactured in multiple pre-determined sizes (e.g., children and adult, small,
medium, and large, or any combination thereof) in order to be more patient-specific.

[0064] The devices can affect one or multiple body structures of the user, one or multiple body
functions of the user, or both. For example, the devices can stabilize a body structure, change a
body structure (e.g., reposition a body structure), move a body structure, stabilize a body function,
change a body function, or any combination thereof. The devices can be diagnostically derived
using the system and methods disclosed herein such that the devices are designed and dependent
on a diagnosis of a body condition and the progression of the body condition. As another
example, the devices can be diagnostically derived such that the devices are designed and
dependent on a diagnosis of a first body condition and the progression of the first body condition
and/or on a diagnosis of a second body condition, where the first body condition can be the
primary condition and the second body condition can be the secondary condition. The second
body condition can be diagnosed at the same time as or after the diagnosis of first body condition.
The second body condition can be, for example, a body condition that is likely to occur based on

the existence of first body condition such that the first body condition is an indicator for the
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second body condition. For example, if the first body condition is scoliosis, the secondary body
condition can be reduced kyphosis, where scoliosis is the primary condition and reduced kyphosis
is the secondary condition. The diagnosis of the first body condition can thereby function as an
indicator of the current presence or likely future presence of a second body condition, where
diagnosis of the first body condition can be a decision trigger to evaluate and/or monitor the user
for the second body condition such that upon detection of the first body condition, the system can
run a diagnostic test to evaluate for the presence or absence of the second body condition. As
another example, the first body condition and/or the second body condition can function as
contra-indicators of other body conditions to make the methods described herein more efficient.
[0065] For example, the devices can be configured to apply one or multiple forces to the user’s
body to stabilize a target body structure in a first position to thereby inhibit or prevent the target
body structure from moving into a second position different from the first position. To stabilize
the target body structure in the first position, the devices can be configured to (1) apply forces to
the target body structure, (2) apply forces to one or multiple body structures different from the
target body structure, (3) inhibit or prevent forces from being applied to the target body structure,
(4) inhibit or prevent forces from being applied to one or multiple body structures different from
the target body structure, or any combination of (1) to (4), for example, while the devices are
engaged with the user. By stabilizing one or multiple target body structures, the devices can be
configured to treat a body condition, for example, to stabilize, inhibit, or prevent further
progression of a body condition that the device is designed to treat (e.g., scoliosis, bad posture,
foot pronation, foot supination, hyperextension of the knee, fractures, musculoskeletal injuries).
For example, the devices can be configured to apply external forces to the subject’s body to adjust
the curvature of the subject’s spine.

[0066] As another example, the devices can be configured to apply one or multiple forces to the
user’s body to change (e.g., reposition) a target body structure from a first position to a second
position different from the first position. To change (e.g., reposition) the target body structure
from the first position to the second position, the devices can be configured to (1) apply forces to
the target body structure, (2) apply forces to one or multiple body structures different from the
target body structure, (3) inhibit or prevent forces from being applied to the target body structure,
(4) inhibit or prevent forces from being applied to one or multiple body structures different from
the target body structure, or any combination of (1) to (4), for example, while the devices are

engaged with the user. By changing (e.g., repositioning) one or multiple body structures, the
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devices can be configured to treat one or more body conditions, for example, (1) to stabilize,
inhibit, or prevent further progression of a body condition that the device is designed to treat (e.g.,
scoliosis, bad posture, foot pronation, foot supination, hyperextension of the knee, fractures,
musculoskeletal injuries), (2) to reverse or inhibit the progression of the body condition that the
device is designed to treat (e.g., scoliosis), (3) to remove or improve the body condition, or any
combination of (1) to (3). For example, by moving (e.g., repositioning) one or multiple body
structures, the devices can be used to temporarily or permanently improve the body condition or
its symptoms. For example, the devices can stabilize or relieve back pain caused by scoliosis, or
the above listed conditions.

[0067] As yet another example, the devices can be configured to apply one or multiple forces to
the user’s body to move a target body structure from a first position to a second position different
from the first position. For example, where the device is a prosthetic (e.g., joint, hand), the
prosthetic can move or facilitate movement of the user’s body, move an object by the user
controlling the prosthetic, or both.

[0068] The devices can be configured to affect one or multiple body structures directly,
indirectly, or both. For example, to treat scoliosis, the devices can be configured to directly affect
the ribs, torso, hip, and indirectly affect the spine. For example, the devices can be designed to
impart forces on one or more ribs and the one or more ribs can in turn transmit the forces to the
spine. The forces applied to the ribs and spine via the devices can stabilize the curvature of the
user’s spine or can urge the user’s spine to move from a spine first shape to a spine second shape,
where, for example, the spine second shape can be less curved than the spine first shape. The
devices can thereby target one or multiple first body structures (e.g., the ribs) and one or multiple
second body structures (e.g., the spine). For example, the devices can target the first body
structures (e.g., the ribs) to affect the second body structures (e.g., the spine) such that by
targeting the first body structures (e.g., the ribs), the first and second body structures can be
simultaneously targeted by a single device. For example, the first body structures can be moved
by the device and the second body structures can be moved by the first body structures. The
devices can accommodate or restrict the movement of any joint of the body, along any of its
degrees of freedom.

[0069] The devices can create any range of forces which affect one or multiple body structures.
For example, the devices can be the source of the forces applied to the body (e.g., to the first and

second body structures in the scoliosis example), where the distinction between the first and
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second body structures is illustrative of the exemplary force pathways that the devices can create.
For example, the devices can be configured to affect a first body structure (e.g., a brace to correct
a broken forearm), where the first body structure can be the only body structure affected by the
device. As another example, the devices can create force pathways which affect multiple body
structures, for example, 2 to 50 or less body structures, 100 or less body structures, 100 or more
body structures, including every 1 body structure increment within these ranges. For example, the
devices can affect a first body structure (e.g., a rib) and a second body structure (e.g., a vertebra).
The force pathway can be distributed simultaneously, serially, or both. For example, where there
are three structures, the forces from the device can be simultaneously distributed to the first,
second and third structures. As another example, where there are three structures, the forces can
be serially (also referred to as sequentially) distributed to the first structure, then to the second
structure, and then to the third structure. The forces can be parallel to one another, perpendicular
to one another, and/or at any degree increment from one another in any direction, for example,
from 0 degrees to 360 degrees, including every 1 degree increment within this range.

[0070] The devices can apply one or multiple forces to the user’s body to promote the user’s
body to deposit tissue (e.g., bone) in a target area or to send hormones (e.g., human growth
hormones) to a target area. The devices can help one or multiple muscles to move, one or
multiple biomechanical systems to move, one or multiple bones to move, and/or one or multiple
body structures to move, or any combination thereof.

[0071] In these various exemplary ways, the devices can, for example, apply forces, relieve
forces, stabilize forces and/or change the force distributions external and/or internal to the user’s
body, thereby stabilizing the user’s body, restructuring the user’s body, or both. As another
example, the devices can, for example, apply pressure, relieve pressure, stabilize pressure and/or
change the pressure distributions external and/or internal to the user’s body, thereby stabilizing
the user’s body, restructuring the user’s body, or both. The devices can restructure the user’s
body, for example, by moving one or multiple body first body structures relative to one or
multiple second body structures such as from a first position to one or multiple subsequent
positions different from the first position (e.g., to a second position different from the first
position, to a third position different from the first and second positions, and so on, for example,
to 10 or less subsequent positions, 100 or less subsequent positions, 1000 or less subsequent
positions). As another example, the devices can restructure the user’s body by affecting tissue

growth, by means of tissue expanders or body braces emitting low-grade electromagnetic fields to
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promote bone growth, or hormone production or reduction or neither or both in the target area, in
one or more non-target areas, or both.

[0072] The devices can be configured to affect the user’s body movement. For example, the
devices can impart forces on the body which restrict movement, which guide movement, which
induce movement or any combination of the three. Where movement is restricted, for example,
the devices can inhibit or prevent the user from moving a body part from a first position to a
second position, or from moving in any form. Movement induction can be via electrodes placed
on top of the skin or in the muscle that will create the desired movement when electrically
stimulated. Where movement is guided or induced, for example, the devices can passively allow
or actively encourage movement of a body part from a first position to a second position, for
example, when the user moves the body part (e.g., from an arm from a first position to a second
position). An example of movement induction is if a patient has the condition called foot drop,
usually caused by stroke, an electrode can be placed on the patient’s skin over the tibialis anterior
muscle in order to cause the foot to lift and clear the ground during gait. Additionally or
alternatively, the devices can be configured to not affect the user’s body movement. For example,
the devices can impart forces on the body which do not restrict movement, which do not guide
movement, or both.

[0073] The devices can affect the user’s physical health, mental health, or both. For example, the
devices can stabilize or improve the user’s mobility, stabilize or improve the user’s comfort,
stabilize or decrease the user’s discomfort, or any combination thereof, where the mobility,
comfort, and/or discomfort can be associated with the body condition (e.g., scoliosis) that the
device is treating.

[0074] The devices can be conformable, non-conformable, or both. The devices can have a
conformable shape, a non-conformable shape, or both. The devices can be conformable to the
user’s body. For example, the devices can be conformable to one or multiple body structures,
non-conformable to one or multiple body structures, both. For example, for conformable devices,
the devices can have a shape that matches or closely approximates the external surface geometry
of the user’s body structures, a shape that matches or closely approximates the internal geometry
of the user’s body structures {e.g., bone, organ cavities), or both. The devices can be rigid, semi-
rigid, flexible, or any combination thereof. The flexible devices can morph (e.g., via their
flexibility and/or elasticity) to fit the shape of the external or internal body structure. The devices

can be made of polymers, metals, or both. The devices can be made of shape memory alloys (e.g.,

10
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Nitinol). The devices can be made of elastic material, inelastic material, both. The devices can be
bioabsorbable (e.g. resorbable surgical screws), non-bioabsorbable, or both. The devices can be
manufactured with any method. For example, the devices can be 3D printed, whereby the devices
can be 3D printed tissue that can be accepted by the user’s immune system.

[0075] The devices can be applied to the user, for example, via the user, a person different from
the user, or both.

[0076] The devices can be wearable devices, implantable devices, or both. For example, the
devices can be removably attachable to the user, permanently attachable to the user, removably
implantable in the user, permanently implantable in the user, or any combination thereof. The
devices can be laid on top of the body, applied to the outside of the body, attached to skin,
implanted in the body, or both. The devices can be designed to penetrate the skin (e.g., a person’s
skin, an animal’s fur), not to penetrate the skin, or both. The devices can be worn under clothing,
over clothing, or both. The devices can be attached to clothing (e.g., shirt, pants, skirt, dress,
sweater, underwear, collar, sportswear, swimsuit, jacket), integrated with clothing, or both. The
devices can be attached to or integrated with objects different from the user and their clothing, for
example, bags (e.g., backpacks, purses), seats (e.g., car seats), chairs, beds, blankets, bicycles,
shoes, socks, skis, sports equipment, or any combination thereof. The devices can be worn during
the day, worn during the night, or both.

[0077] The devices can be custom made specific for the user, for example, based on a medical
diagnosis using the systems (e.g., system 100) and methods (e.g., method 200) disclosed herein,
data associated with the medical diagnosis, data unassociated with the medical diagnosis, or any
combination thereof. The data can include data relating to the user’s body and body condition, for
example, (1) the anatomic indicators of the body condition, (2) the shape, size, topography, and
dimensions of the body and body condition, (3) the shape, size and dimensions of one or multiple
target body structures, (4) the shape, size and dimensions of one or multiple non-target body
structures, (5) monitoring data (e.g., the progression or growth of any of (1)-(4), sensor data
associated or unassociated with (1)-(4), user wear data, the progression of any of the disclosed,
contemplated and/or illustrated monitored data), (6) user input (e.g., their comfort and/or
discomfort with the device), (7) any of (1)-(7) acquired from or determined for another user or
users, or any combination of (1)-(7). The data (1)-(7) is also individually and collectively referred
to more simply as “data” or synonyms thereof, for example, “acquired data”. The data (e.g., any

combination of data (1)-(7)) can include images, image data, medical image data, sensor data, or
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any combination thereof, for example, acquired from one or multiple data acquisition devices
which can include, for example, one or multiple image acquisition devices, one or multiple
sensors, handmade manual measurements (e.g., using a ruler), or any combination thereof.

[0078] The devices can be adaptable. For example, the devices can be adjustable, modifiable,
reconfigurable, or any combination thereof. The devices can be designed based on any
combination of data (1)-(7), independent of any combination of data (1)-(7), or any combination
thereof. The devices can be manually or automatically adjusted, modified, reconfigured, or any
combination thereof, for example, based on any combination of data (1)-(7). The devices can be
modular.

[0079] The devices can have a device first configuration and one or multiple subsequent device
configurations (e.g., a device second configuration different from the device first configuration, a
device third configuration different from the device first and/or second configurations, and so on,
for example, to 10 or less subsequent device configurations, 100 or less subsequent device
configurations, 1000 or less subsequent device configurations, including every 1 device
configuration increment within these ranges). The device first configuration can be the initial
configuration of the device or any subsequent device configuration, where the subsequent
configuration can be a configuration adapted from a previous configuration (e.g., the device initial
configuration or a device subsequent configuration). The device initial configuration can be the
device configuration when the device is initially made. The device initial configuration may or
may not be adapted (e.g., adjusted, modified, reconfigured) before the subject wears the device for
the first time or before the device is implanted into the subject for the first time. The devices can
be adjusted, modified, reconfigured, or any combination thereof into one or multiple subsequent
device configurations, for example, from a device first configuration into a device second
configuration different from the device first configuration. The first and second configuration
may also be the same configuration, with transition configurations between them. A single device
can thereby function as a series of devices that are each adjustable, modifiable, reconfigurable, or
any combination thereof to affect one or multiple body structures of the user, one or multiple body
functions of the user, or both. As another example, a device can thereby be changed into a series
of devices that are each adjustable, modifiable, reconfigurable, or any combination thereof to
affect one or multiple body structures of the user, one or multiple body functions of the user, or

both.
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[0080] A single device can be part of or not part of a series of multiple devices. For example,
each device can be a standalone device that is not part of an intended or unintended series of
multiple devices. Each device can be a standalone device that is not part of a predetermined series
of devices. In such variations, a single device can be adjusted, modified, or reconfigured into a
series of device configurations (e.g., from an initial configuration to any number of subsequent
configurations, where each configuration of the device can be an iteration of the device in a series
of device configurations) that can achieve the same effects as a series of multiple devices or as a
predetermined series of multiple devices. In such variations, each device can be adjusted,
modified, or reconfigured into a series of device configurations that can achieve the same effects
as a series of multiple devices or as a predetermined series of multiple devices. For example,
where the devices are orthodontic trays, a single orthodontic tray can be adjusted, modified and/or
reconfigured such that a predetermined series of separate orthodontic trays can be replaced with
less trays using the devices than the number of orthodontic trays normally required in the
predetermined series without using the device (e.g., the 1%, 2™, and 3" trays in a predetermined
series of orthodontic trays can be replaced with a single device created and adapted using the
methods disclosed herein), where each device (e.g., i.e., orthodontic tray in this example) can
function as a series of multiple different orthodontic trays. Another example is as the patient gets
used to pressure on the spine, a single scoliosis brace can be adapted (e.g., tightened) via a locking
mechanism without having to order another brace. As another example, the devices can be part of
a series of devices. For example, the devices can be devices that are part of an intended or
unintended series of devices, including, for example, a predetermined series of devices. A device
series can have, for example, 2 to 10 or less devices, 2 to 50 or less devices, 2 to 100 or less
devices, including every 1 device increment within these ranges (e.g., 5 devices, 10 devices, 15
devices, 50 devices, 100 devices). Each device in the series (e.g., a non-predetermined and/or a
predetermined series) can be adjustable, modifiable, reconfigurable, or any combination thereof.
As another example, some or all of the devices in a series of multiple devices can be non-
adjustable, non-modifiable, non-reconfigurable, or any combination thereof.

[0081] The devices can be designed and applied to the user over time to stabilize the target body
structure, change the target body structure (e.g., reposition the target body structure), move the
target body structure, or any combination thereof. The devices can affect one or multiple body
structures of the user, one or multiple body functions of the user, or both. For example, the

devices can stabilize a body structure, change a body structure (e.g., reposition a body structure),
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move a body structure, stabilize a body function, change a body function, or any combination
thereof.

[0082] For example, where the device is an orthodontic tray, the device can be designed and
applied to the user over time in order to move (e.g., reposition) individual teeth in successive
steps. The device can be configured to be adapted in increments, for example, in increments of
less than 2 mm, less than 1 mm, or less than 0.5 mm. The device can thereby be configured to
move individual teeth in successive increments, where the successive use of the device in each of
its configurations permits the device to progressively move individual teeth in small increments of
about less than 2 mm, less than 1 mm, or less than 0.5 mm. The increments can refer to the
maximum linear or non-linear translation of any point on a tooth as a result of using the device in
one of its configurations. The interior surfaces of successive devices can be adjusted, modified, or
reconfigured so that the device can function as a series of devices such that the interior surfaces of
successive device configurations can differ in their tooth-conforming configuration by less than 2
mm, less than 1 mm, less than (.5 mm, or less than 0.2 mm, respectively.

[0083] The devices can be medical devices, therapeutic devices, treatment devices, monitoring
devices, preventative devices, or any combination thereof, and/or devices that enhance these
devices (e.g., for a prosthetic there can be a robotic arm, and the device can be a device that helps
the robotic arm function based on the fit and the forces sensed from the muscles to move the
robotic arm which moves an object, an attachment to a prosthetic arm that helps the user complete
tasks, or devices added to braces to make the brace more comfortable to the user).

[0084] As mentioned above, methods for creating, using, monitoring and adapting devices for
the body are disclosed, as are methods for diagnosing body conditions, treating body conditions,
monitoring body conditions, and adapting the treatment of body conditions. The methods can
include, for example, creating, using, and/or monitoring devices to affect one or multiple body
conditions of a user. The methods can include designing and generating one or multiple devices
to cure, mitigate, treat, prevent, or any combination thereof, one or multiple body conditions. The
medical devices can be configured to affect one or multiple body structures and/or functions of a
user’s body. The body conditions can include, for example, diseases, disorders, deformities,
injuries, deficiencies, or any combination thereof. The body conditions can be internal conditions,
external conditions, or both. The methods can include diagnosing the body conditions,

monitoring the body conditions, or both.
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[0085] For example, the methods can include diagnosing a body condition and designing,
creating, and adapting a device based on the diagnosis, the extent of the body condition, the
progression of the body condition, the monitoring data (e.g., wear data), measurements, or any
combination thereof. The monitoring data can be internal user data, external user data, surface
data of the user, surrounding data (e.g., environmental data), and at a distance data (e.g., data in
location different from the user).

[0086] As another example, the methods can include diagnosing a body condition, identifying the
fit parameters and treatment parameters of the body condition, creating a 3D model based on the
identified fit and treatment parameters, and constructing the device, or any combination thereof,
where the fit parameters can be external and/or internal characteristics and the treatment
parameters can be a desired change in an internal and/or external parameter of the subject, e.g., a
delta of a relative position between a first portion of the subject’s body and a second portion of the
subject’s body).

[0087] User-specific devices (e.g., medical devices) and adaptive systems for creating, adapting,
monitoring and/or using the same are thereby disclosed.

[0088] Figure 1A illustrates a schematic of a variation of a 3D modeling system 100. The 3D
modeling system 100 can model the devices disclosed, contemplated, and/or illustrated herein
(also referred to as the structure 150 and the device 150). The system 100 can include a data
acquisition device 102, a modeling unit 104, a manufacturing unit 106, or any combination
thereof. The data acquisition device 102 can be in wired or wireless communication with the
modeling unit 104. The modeling unit 104 can be in wired or wireless communication with the
manufacturing unit 106. The modeling unit 104 can receive data from one or more data
acquisition devices 102. The data acquisition devices 102 can be used to capture (also referred to
as image, digitally image, or any combination thereof) reference and target objects 103R, 103T.
The data acquisition devices 102 can be, for example, sensors, imaging devices, computing
devices, digital hand drawings, or any other image capturing device. The imaging devices can be,
for example, scanners, 3D scanners, cameras, x-ray devices, MRI systems, ultrasound systems,
ultrasonographic systems, CT systems, nuclear medicine imaging, including PET scans,
mammography, DEXA scans, colonoscope, and endoscope, or any combination thereof.

[0089] The same or different data acquisition device 102 can be used to image each of the
reference and/or target objects 103R, 103T. The data acquisition device 102 can be used to create

an image or digital image of the entire body and/or one or more parts of the body, for example,
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the entire body, limbs or portions thereof, joints, the torso, bone, muscles, blood vessels, soft
tissue, non-soft tissue, organs, teeth, or any combination thereof. The target objects 103T can be
topologically isomorphic to a reference object 103R. The target objects 103T can also be non-
topologically isomorphic to a reference object 103R.

[0090] The modeling unit 104 can process data received and/or retrieved from the data
acquisition device 102. The modeling unit 104 can be local or remote relative to the data
acquisition device 102. For example, the modeling unit 104 can be on or be part of a server such
as a cloud server, a cluster server, and/or a storage server. The modeling unit 104 can have a
processor unit configured to process the images received from the data acquisition devices 102.
[0091] The manufacturing unit 106 can process (e.g., via a processor) data received and/or
retrieved from the modeling unit 104. The manufacturing unit 106 can be local or remote relative
to the modeling unit 104. The manufacturing unit 106 can be connected to the modeling unit 104
through a network. The manufacturing unit 106 can manufacture structures using the 2D or 3D
models disclosed. The manufacturing unit 106 can manufacture the 3D reference models
disclosed, the 3D target models disclosed, or any combination.

[0092] The manufacturing unit 106 can manufacture the disclosed models, for example, using 3D
printing, computer numerical control (CNC) routers, industrial robots, textile machines, or any
combination thereof. The 3D printing techniques used can include, for example,
stereolithography (SLA), digital light processing (DLP), fused deposition modeling (FDM),
selective laser sintering (SLS), selective laser melting (SLM), electronic beam melting (EBM),
laminated object manufacturing (LOM), 3D model based manufacturing processes, or any
combination thereof. The CNC routers used can include, for example, plasma cutters, milling
machines, lathes, laser cutters, mill-turn multiaxis machines, surface grinders, tool & cutter
grinders (e.g. Walter, Anka), multi-axis machines, specialty machines, or any combination
thereof. The industrial robots used can include, for example, cartesian coordinate robots (also
called linear robots), SCARA robots (selective compliance assembly robot arm and selective
compliance articulated robot arm), 6-axis robots, redundant robots, dual-arm robots, welding
robots, or any combination thereof. The textile machines used can include, for example, weaving
machines, knitting machines, garment machines, cutting machines, sewing machines, or any
combination thereof. In addition to or in lieu of the manufacturing unit 106, the devices 150 can

be manufactured by hand (e.g., hand sewn or otherwise handmade).
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[0093] Figure 1A further illustrates that the modeling unit 104 can have one or multiple
processing units 108, memory units 110, communication units 112, or any combination thereof.
The processing unit 108 can be coupled to the memory and communication units 110, 112
through, for example, high-speed buses.

[0094] The processing units 108 can include one or more central processing units (CPUs),
graphical processing units (GPUs), application-specific integrated circuits (ASICs), field-
programmable gate arrays (FPGAs), neural processing units, or any combination thereof. The
processing units 108 can be programmable processors. The processing units 108 can execute
software stored in the memory units 110 to execute the methods, instructions, and/or algorithms
described herein. The processing units 108 can be an embedded processor, a processor core, a
microprocessor, a logic circuit, a hardware finite state machine (FSM), a digital signal processor
(DSP), or any combination thereof. As a more specific example, the processing units 108 can be
a 32-bit or a 64-bit processor. The processing units 108 can be a quantum computer processor or
processors.

[0095] The memory units 110 can store software, data, logs, or any combination thereof. The
memory units 110 can store data received from the data acquisition devices 102, as well as the
output from the processing units 108. The memory units 110 can be internal memory of the
modeling unit 104 as shown in Figure 1A, or can be external memory, such as a memory residing
on a storage node, external drive, a cloud server, and/or a storage server. The memory units 110
can be a volatile memory or a non-volatile memory. For example, the memory units 110 can be a
non-volatile storage medium such as non-volatile random access memory (NVRAM), flash
memory, disk storage, or a volatile storage such as static random access memory (SRAM). The
memory units 110 can be the main storage unit for the modeling unit 104.

[0096] The communication unit 112 can be a transceiver. The communication unit 112 can
include one or more wired or wireless communication interfaces. The communication unit 112
can be a network interface card of the modeling unit 104. The communication unit 112 can be a
wireless modem or a wired modem, for example, a WiFi modem, a 3G modem, a 4G modem, an
LTE modem, a satellite modem, a 5G modem. Additionally or alternatively, the communication
unit 112 can be a Bluetooth™ component, a radio receiver, an antenna, or any combination
thereof. For example, the communication unit 112 can be a server communication unit. The

modeling unit 104 can transmit and/or receive data packets and/or messages using the
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communication unit 112. The communication unit 112 can connect to or communicatively couple
with one or more wireless signal transceivers and/or networks.

[0097] Figure 1A further illustrates that the system 100 can have one or more external databases
114 (also referred to as datastores). The external data bases 114 can be configured to store data
associated with the reference and/or target objects 103R, 103T. The external databases 114 can
be separate from, alternative to, and/or additional to the memory units 110. Additionally or
alternatively, the external database 114 can be integrated or otherwise combined with the memory
units 110. The external databases and datastores 114 can be on or be part of a server, for example,
a cloud server, and/or a storage server.

[0098] The memory 110 and/or the external database 114 can be configured to store data
associated with reference objects 103R and/or with target objects 103T. The target object data
can correspond to patient-specific data (also referred to as user-specific data). The reference
object data can correspond to patient-specific data. The reference object data can correspond to
non-patient specific data (also referred to as non-user specific data). For example, the reference
object 103R can correspond to an image of a first person and the target object 103T can
correspond to an image of a second person different from the first person. The data associated
with the target object can also be used as reference object data, for example, to modify a
geometric design definition and/or to create a new geometric design definition, both of which can
be but need not be defined by the reference object.

[0099] Figure 1A further illustrates that the system 100 can have one or more displays 116 (also
referred to as projections). For example, the display 116 can be a projection onto any surface
such as a wall. As another example, the display can be a projection on a screen (e.g., computer
screen, smartphone screen). The displays 116 can display data acquisition results, modeling
results, or any combination thereof. The displays 116 can be integrated with the device or system
having the modeling unit 104 and/or can be part of a standalone device in wired or wireless
communication with the modeling unit 104. For example, the display 116 can be part of (e.g.
embedded in) a computer, a smartphone, a tablet, a laptop, a smartwatch, or any combination
thereof. The device having the display 116 can be in communication with the data acquisition
devices 102, external database 114, manufacturing unit 106, one or more other devices, the cloud,
and/or one or more networks.

[0100] Executable code can be installed on memory (e.g., memory 110) of the device having the

display 116. When the executable code is executed by the system 100, the system 100 can
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perform the instructions, processes, methods, and operations disclosed and contemplated herein,
such that the system 100 can analyze data acquisition results and perform the methods disclosed
herein, for example, determining geometric design definitions, generating 3D models, adjusting
3D models, improving 3D models, or any combination thereof. For example, executable code can
be downloaded onto a computer configured to carry out the various functions of the modeling unit
104. Additionally or alternatively, executable code can be located on the cloud, for example, on a
server, on neural networks, machine learning data trained models, or any combination thereof. A
device (e.g., a smartphone) can query the server to run the executable code on the server to carry
out the instructions, processes, methods, and operations disclosed and contemplated herein.
[0101] Additionally or alternatively, the modeling unit 104 can comprise downloadable
executable code that utilizes existing processing, memory, and data storage features of a device
and/or the cloud.

[0102] Figure 1B illustrates a variation of a structure 150 (also referred to as the device 150 and a
manufactured 3D model) that can be created with the system 100. For example, the structure 150
can be any of the devices disclosed herein, including any of the devices mentioned above and
below and shown in the figures. Figure 1B illustrates that a manufactured 3D model 150 can have
one or multiple sensors 152, for example, 1 to 25 sensors 152, 1 to 50 sensors 152, or 1 to 100
sensors 152, including every 1 sensor increment within these ranges. The sensors 152 can be
attached to and/or integrated with the structure 150. The sensors 152 can be removably attached
to the structure 150. The sensors 152 can be flexible or rigid. The sensors 152 can be attached to
one or multiple flexible circuits (e.g., flexible PCB) that can be attached and/or integrated with
and/or manufactured with the structure 150, for example, 1 to 100 flexible circuits. The sensors
152 can comprise a sensor array. The sensor array can be rigid or flexible. The sensors 152 can
be on an inner surface, on an outer surface, in an interior, and/or along one or more edges of the
structure 150, which can be either external or internal to the body. Data from the sensors 152
and/or sensor arrays can be communicated wired or wirelessly, for example, to one or more
controllers, networks, servers, modeling units 104, data acquisition devices 102, or any
combination thereof.

[0103] The sensors 152 can include, for example, one or more accelerometers, breathing
monitors, heart rate monitors, blood pressure sensors, moisture sensors, temperature sensors,
pressure sensors, displacement sensors, force sensors, environmental sensors, gyroscope sensors,

shock sensors, torque sensors, strain gauge sensors, or any combination thereof. The sensors 152
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can be usage sensors configured to acquire data when the manufactured 3D models are being used
(e.g., when worn, when carried, when implanted). Additionally or alternatively, the sensors 152
can be sensors configured to acquire data when the manufactured 3D models are not being used.
Data from the sensors 152 can be used to improve the geometric design definition and help
improve the design of the structure 150 (e.g., by changing the fit parameters of the structure 150
with the user), for example, to improve the structure’s function (e.g., to periodically change the
force pathways exerted against a user’s ribs via the structure 150 to reduce or stabilize the
curvature of their spine so that their scoliosis can be treated with the structure 150) and/or to
increase a user’s comfort when using the structure.

[0104] The one or more accelerometers 152 can monitor movement of the user (not shown)
and/or structure 150. The accelerometers can be configured to check or monitor the user’s
mobility (e.g., range of motion, changes in position, changes in movement) and capture kinematic
data while using the structure. Accelerometer data can be used to improve the geometric design
definition so that the mobility associated with subsequent structures can be improved (e.g., so that
a user’s range of motion is increased, so that user movement is easier, so that the structure
provides less resistance to user movement) and help improve the design of the structure 150 (e.g.,
by adjusting, based on the accelerometer data analyzed, one or multiple physical parameters of the
structure 150, by adjusting, based on the accelerometer data analyzed, one or multiple stimulation
parameters of any stimulator (e.g., sensor) configured to deliver a stimulant (e.g., electrical
stimulant, chemical stimulant) to the user, or by adjusting both). For example, where a stimulator
is configured to deliver an electrical impulse to the user (e.g., to one of their muscles), the voltage
associated with the electrical impulse can be adjusted based on the accelerometer data analyzed.
For example, if the pressure within a scoliosis brace is measured to be too high (e.g., 11kPa)
based on a physician’s recommendations, the design can be improved to provide less pressure to
the torso.

[0105] The sensors 152 can include one or more breathing monitors 152. The one or more
breathing monitors 152 can monitor breathing of a user while using the structure 150. The
breathing data acquired can be analyzed to determine breathing patterns, changes in breathing
patterns, breathing rates, and/or changes in breathing rates of the user. Breathing data can be used
to improve the geometric design definition so that the breathing of users associated with

subsequent structures can be improved, dynamically adapted, or made more comfortable.
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[0106] The sensors 152 can include one or more heart rate sensors 152. The one or more heart
rate sensors 152 can monitor a user’s heart rate and changes in heart rate while using the structure
150. The heart rate data acquired can be analyzed to determine when the structure is being used,
the length of use, and whether the use is periodic (e.g., on and off wear) or continuous (e.g., all
day, all night). The heart rate sensor data can measure when the user in engaging in periods of
high or low intensity exercise versus rest. Heart rate data can be used to improve the geometric
design definition by optimizing the heart rate sensor placement on the structure 150 such that a
user’s heart rate can be reliably monitored.

[0107] The sensors 152 can include one or more blood pressure sensors 152. The one or more
blood pressure monitors 152 can monitor a user’s blood pressure and changes in blood pressure
while using the structure 150. The blood pressure data acquired can be analyzed to determine
when the structure is being used, the length of use, and whether the use is periodic (e.g., on and
off wear) or continuous (e.g., all day, all night). The blood pressure sensor data can determine
periods of high stress versus low stress for the user. Blood pressure data can be used to improve
the geometric design definition by optimizing the blood pressure sensor placement on the
structure 150 such that a user’s blood pressure can be reliably monitored.

[0108] The sensors 152 can include one or more moisture sensors 152. The one or more moisture
sensors 152 (also referred to as humidity sensors) can monitor sweating from the user. The
moisture data acquired can be analyzed to determine the quantity a user is sweating, the user’s
sweat rate, and/or the structure’s moisture content when the structure is being used. Moisture data
can be used to improve the geometric design definition so that optimal sweating can be achieved
(e.g., more or less sweating), and/or so that the humidity inside the structure 150 or between a
user and a user contact surface of the structure 150 can be minimized or lessened. As another
example, the moisture sensor data can determine when the user is engaging in periods of exercise
versus rest. The moisture sensors 152 can be sweat sensors. The moisture sensors can measure
moisture volume, for example, the volume of moisture absorbed by the sensor, the volume of
moisture absorbed by the structure adjacent the sensor, the volume of moisture that passes through
the sensor, or any combination thereof.

[0109] The sensors 152 can include one or more temperature sensors 152. While the user is using
the structure 150, the one or more temperature sensors 152 (also referred to as thermal sensors and
heat sensors) can monitor a user’s temperature, can monitor a user’s changes in temperature, can

be used to produce a heat map of the user’s body, or any combination thereof. Additionally or
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alternatively, the one or more temperature sensors 152 can monitor the environment temperature
and changes in the environment temperature. Temperature data can be used to improve the
geometric design definition so that the structure 150 has less or more of an effect on a user’s
temperature, and/or so that the temperature inside the structure 150 or between a user and a user
contact surface of the structure 150 can be minimized or lessened (e.g., so that the optimal
temperature can be achieved between the structure 150 and the user).

[0110] The sensors 152 can include one or more pressure sensors 152. The one or more pressure
sensors 152 can monitor the pressure applied by the structure to the user. For example, the one or
more pressure sensors 152 can monitor the pressure on muscles, tissue, bones, joints, bloods
vessels, organs, or any combination thereof. The pressure data acquired can be analyzed to
determine the pressures that the structure is applying to the user. The pressure sensor data
acquired can be analyzed to determine when the structure is being used, the length of use, and
whether the use is periodic (e.g., on and off wear) or continuous (e.g., all day, all night). Pressure
data can be used to improve the geometric design definition by ensuring that the desired pressures
are achieved against the user at the pressure sensor contact points.

[0111] The sensors 152 can include one or more force sensors 152. The one or more force
sensors 152 can monitor the internal and external forces applied to the structure 150. The force
data can be analyzed to determine the internal and/or external forces applied to the structure 150.
Force data can be used to improve the geometric design definition by ensuring that the structure
150 is tolerant of internal and external impacts to the structure 150. The pressure sensor data
acquired can be analyzed to determine when the structure is being used, the length of use, and
whether the use is periodic (e.g., on and off wear) or continuous (e.g., all day, all night). External
forces can be applied to the structure 150 from the environment such as impact forces from other
objects. Internal forces can be applied to the structure from the user. Additionally or
alternatively, internal forces can correspond to tensile and/or compressive forces that the structure
150 experiences. The compressive forces can be biomechanical forces.

[0112] The location of the sensors can be adjusted, or any component of the geometric design
definition can be adjusted in response to data acquired and/or analyzed from one or more sensors
152.

[0113] Figure 2A illustrates a variation of a process 200 that is implementable using and/or
performable by the system 100, using the system 100, or both. The method 200 can be used to

diagnose and treat a subject (also referred to as the user and the patient). For example, the method
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200 can be used to diagnose a subject (e.g., to diagnose a body condition of a subject), design a
device 150 (e.g., a user-specific device 150) to treat the subject (e.g., to treat the diagnosed body
condition), monitor the subject (e.g., monitor the diagnosed body condition and/or the treatment
thereof), monitor the device 150 (e.g., monitor the device 150 that is created for the subject to
treat the subject), monitor an environment near the device 150 (e.g., monitor the environment that
the device 150 is in), reassess the body condition, recommend an adaptation to the device 150
(e.g., after a period of use, including wear and implantation, including sensor adjustment),
recommend a modification of the device 150 (e.g., after a period of use, including wear and
implantation, including sensor adjustment), diagnose of another body condition, a secondary
condition, or any combination thereof.

[0114] For example, Figure 2A illustrates that the method 200 can involve diagnosing a body
condition (e.g., in operation 202), designing a device 150 to treat the body condition (e.g., in
operation 204), creating the device 150 (e.g., in operation 206), monitoring the device 150, the
user, an environment, or any combination thereof (e.g., in operation 208), determining whether to
continue treatment based on monitoring data, a reassessment of the body condition, or both (e.g.,
in operation 210), determining to maintain or change the treatment (e.g., in operation 212),
adapting the device, making a new device, a new device portion, or any combination thereof, for
example, to change the device’s effect on the body (e.g., in operation 214}, discontinuing use of
the device, removing the device from the body, or continuing use of the device (e.g., in operation
216), ending treatment (e.g., in operation 218), or any combination thereof, where ending
treatment can include a recommendation to periodically monitor the body condition using, for
example, the system 100 should the body condition not be improved or completely removed
between operation 202 and operation 220 (e.g., where a scoliosis brace reduces the curvature of
the spine but does not return the curvature to within normal limits, where a posture-correcting
device reduces kyphosis but does not return the curvature to within normal limits, where a shoe
insert or foot orthotic reduces pronation while running or walking but does not eliminate it
entirely). Diagnosing the body condition can involve determining the extent of the body
condition (e.g., in operation 202).

[0115] Operation 202 can involve creating one or multiple diagnostic tests to identify one or
multiple body conditions (e.g., medical conditions, non-medical conditions), involving and/or
including, for example, a user’s finger, wrist, elbow, shoulder, arm, neck, spine (e.g., scoliosis),

knee, hip, ankle, foot, toe, joint, conditions related to arthritis, fractures, degeneration, congenital,
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herniated disks, tumors, injury, infection, obesity, strain, sprain, osteoarthritis, spondylitis,
compression fractures, deformed limbs, amputated limbs, avascular necrosis, pronation,
supination, knee valgus, knee varus, tendonitis, torn ligaments, any body part or condition, or any
combination thereof. The diagnosis can be performed by a computer (e.g., via the system 100)
using the one or multiple diagnostic tests, by a person (e.g., a medical professional), by a person
using a self-serve diagnostic test, by machine intelligence (e.g., a neural network), or any
combination thereof. The method 200 can diagnose any body condition observable by a data
acquisition device and can design a user-specific device to address the body condition. The above
list is merely exemplary.

[0116] Any number of diagnostic tests can be performed in operation 202, for example, 1 to 10
diagnostic tests, or more broadly, 1 to 100 diagnostic tests, or more broadly still, 1 to 1,000 or
more diagnostic tests, or less than 10,000 diagnostic tests, including every 1 diagnostic test within
these ranges (e.g., 1 diagnostic test, 10 diagnostic tests, 1,000 diagnostic tests, 10,000 diagnostic
tests, 10,001 diagnostic tests). Each diagnostic test (e.g., performed in operation 202) can involve
recognizing (also referred to as detecting) the body condition of the subject based on data that
includes, for example, symptoms of the body condition, the physical extent of the body condition,
the physical extent or condition of the subject, or any combination thereof. Operation 202 can
identify the subject’s body condition, determine the extent (e.g., severity) of the body condition,
determine the type treatment to treat the body condition (e.g., treatment with a user-specific
device custom made for the user), and determine the fit requirements to effect the desired
treatment. Operation 202 can involve executing each diagnostic test with or without the aid or
input from a medical professional before, during and/or after the test. For example, operation 202
can include using the system 100 for data capture, recording, comparison, and analysis techniques
to recognize the body condition with or without the aid or input from a medical professional. One
or multiple data acquisition devices 102 can be used to acquire image data (e.g., body dimension
data) and non-image data (e.g., heart and blood pressure data) from which symptoms of the body
condition, the physical extent of the body condition, the physical extent of the subject, or any
combination thereof can be determined. The acquired data can include images (e.g., pictures
and/or videos) of the subject from one or multiple perspectives, for example, from the front, back,
left, right and 360 degree view, x-rays and medical imaging, or any combination thereof. The
acquired data can also include the subject’s medical history and the subject’s answers to one or

multiple questions (e.g., on a standard medical questionnaire form) regarding their current health.
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The acquired data can include non-image data, including, for example, accelerometer data,
barometer data, gyroscope data, scoliometer data, moisture data, pressure data, force data, heart
rate data, blood pressure data, and/or data internal to the subject’s body. Image data and/or non-
image data can be used to diagnose the subject’s body condition. For example, the system (e.g.,
via one or more images and/or scoliometer data) can capture images of the subject and then from
those images determine the degree of curvature of the subject’s spine where they have scoliosis.
The acquired data can be, for example, images (x-ray images, CT scans, MRI images, 3D images,
2D images, endoscope images, nuclear medicine images, PET scans, mammography scans,
DEXA scans, colonoscope images), image data, medical imaging data, sensor data, or any
combination thereof. The acquired data can be acquired, for example, from one or more sensors,
image acquisition devices, or both.

[0117] The diagnostic test (e.g., performed in operation 202) can involve identifying the body
condition, the size, shape, and/or position of the body condition, the size, shape, and/or position of
the subject (e.g., the entire subject or one or multiple areas of the subject), or any combination
thereof, for example, via a processor analyzing data acquired by the data acquisition device 102.
The size, shape, and/or position of the body condition can be fit characteristics (also referred to as
fit parameters) for a device that can be designed to treat the identified body condition. The size,
shape, and/or position of the subject can be fit characteristics (also referred to as fit parameters)
for a device that can be designed to treat the identified body condition. For example, operation
202 can involve determining, for example, via a processor analyzing data acquired by the data
acquisition device 102, one or multiple dimensions of the body condition and/or the subject,
including, for example, dimensions of one or multiple external characteristics of the subject
and/or body condition, dimensions of one or multiple internal characteristics of the subject and/or
body condition, or both, such that the system 100 can design a device whose dimensions are
determined based at least partly on measurements of the subject’s and/or body condition’s
external characteristics, the subject’s and/or body condition’s internal characteristics, or both.
[0118] The external characteristics can be external structural characteristics of the body condition
and/or the subject and can include, for example, the size and/or shape of the body condition, the
size and/or shape of one or multiple body structures, the relative positions of body structures, the
position of the body condition relative to one or multiple body structures, a map (e.g., contour
map) of the outer surface of the body condition, a map (e.g., contour map) of the outer surface of

the subject, range of motion of body structures, the surface area of the body structure or condition,

25



S O 0o N o OB~ W NN =

W W W NN NN N DD DN DN DMND DD =+ =2 a2 g d s a A
N = © ©O© 00 N O O A WO N =2 O © 0N O 0 B 0NN =

WO 2020/092571 PCT/US2019/058872

measurements of the body structure or condition, circumference of body structure or condition, or
any combination thereof. The internal characteristics can be internal structural characteristics
(e.g., size, shape and/or relative positions of the body condition, body structures, relative positions
of body structures, relative position of the body condition to other parts of the subject, maps of the
internal surfaces of the subject, condition, or both, location of mapping of bones, organs, and
tissues, measurement of fluid flow through the body, metabolism rate, or any combination
thereof). The external characteristics can be, for example, dimensions, sizes, shapes and positions
of body structures, body conditions, blood perfusion, heat map, moisture, or any combination
thereof. The internal characteristics can be, for example, dimensions, sizes, shapes and positions
of body structures, body conditions, blood perfusion, heat map, moisture or any combination
thereof.

[0119] The acquired external and/or internal characteristics can be stored as data, for example, in
a database of the system 100 (e.g., external database 114). The subject’s internal and external
physical digital data can include data collected by the system 100 (or other data acquisition
systems) collected in the past, in the present, on a continuous basis {e.g., monitoring), or any
combination thereof.

[0120] Operation 202 can include body condition identification parameters (also referred to as
anatomical indicators) for one or multiple conditions, for example, from 1 to N¢.; conditions,
where Nc can be the total number of conditions identifiable by the system (e.g., system 100). Nc¢
can range, for example, from 1 to 10, 1 to 100, 1 to 1000, less than 10000, including every 1
condition increment with these ranges. An acquired data set (e.g., image data from the system
100) can be analyzed, for example, via a processor analyzing data acquired by the data acquisition
device 102, relative to the identification parameters using one or multiple data analysis
techniques. Nc can be static or dynamic such that the system 100 can create diagnostic tests based
on (1) data acquired from the data acquisition device 102 and/or based on (2) body condition
identification parameters (e.g., diagnostic tests) added to the system 100, for example, by being
uploaded to any of the system 100 memories and/or databases, such that diagnostic tests can be
created by the system 100 (e.g., by analyzing, via a processor of the system 100, data acquired by
the data acquisition device 102), uploaded to the system 100, or both. For example, where Nc is
3, the system 100 can set or determine parameters for a first body condition, a second body
condition and a third body condition. Based on one or multiple data acquisition techniques, the

system (e.g., system 100) can identify the first, second, and/or third body conditions. Based on
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one or multiple data acquisition techniques, the system (e.g., system 100) can identify the fit
properties (also referred to as anatomic indicators) of the body condition and of the subject (e.g.,
determine the bounds/extent of the identified body condition and/or of the subject, where the
entire subject or discrete areas of the body condition and/or the subject can be mapped). In this
way, for example, the system 100 can identify a body condition (e.g., the first, second, and/or
third body conditions) and identify the fit needs for a device to effectively treat the identified
condition. The identification parameters can be pre-determined such that the identification
parameters can be programmed into the operation 202.

[0121] For example, using one or multiple data acquisition techniques, operation 202 can involve
determining the subject’s condition (e.g., medical, non-medical), the severity of the condition, and
the type of device treatment and fit requirements for the device can be determined. For example,
operation 202 can identify the characteristics of the body condition that the device can be
designed to treat inside the acquired data of the subject (e.g., using the acquired data of the
subject). The device can be a wearable device. The device can be an implantable device. The
device can be both implantable and wearable. For example, where the subject has scoliosis, the
system 100 can diagnose the subject’s scoliosis based on, for example, (1) a photo of the subject
with non-level shoulders (e.g., one shoulder is higher than the other), (2) a photo of the subject
with non-level hips (e.g., one hip is higher than the other), (3) a spine x-ray of the subject with a
curvature of their spine, or any combination thereof. The system 100 can automatically diagnose
the body condition (e.g., scoliosis), via the system 100, and then determine fit requirements for the
device 150, also via the system 100. Another example, where the subject has a missing portion of
his or her leg, the system 100 can determine the level of amputation and the topography of the end
potion of the leg based on, for example, (1) a photo of the subject with or without a knee joint and
without an ankle joint, (2) a photo of the patient with leg length discrepancy, (3) a leg x-ray of the
subject showing or not showing a knee joint and not showing an ankle joint. The system 100 can
automatically diagnose the body condition (missing leg), and then determine fit requirements
based on topography of the end of the limb.

[0122] Operation 202 can involve analyzing acquired data, for example, from the data acquisition
devices 102 via one or multiple processors. Based on analysis of the acquired data, locally or
remotely relative to the subject 103T, to the data acquisition device 102, or both, operation 202
can involve diagnosing one or multiple body conditions. As another example, operation 202 can

analyze the acquired data and based partly or entirely on this analysis diagnose one or multiple
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body conditions. The acquired data can include images (e.g., pictures and/or videos, point clouds,
3D scans, laser scans) of the subject from one or multiple perspectives, for example, from the
front, back, left, right and 360 degree view, medical images, or any combination thereof.

[0123] For example, based on imaging, photos and/or videos from one or multiple perspectives of
the subject, the method 200 (e.g., via the system 100) can automatically detect that (1) the subject
is standing upright, (2) the subject’s shoulder blades are not on an even plane, (3) the gap
between the subject’s body and arms are different on the subject’s left and right sides, for
example, between the subject’s left arm and body and between the subject’s right arm and body
(e.g., when the arms are parallel to the body or at resting position while the subject is standing
upright), (4) one leg is shorter than the other, (5) the subject’s back or spine has a curvature, (6)
the subject’s body tilts to one side, (7) body measurements from head to toe (e.g., full body
measurements, partial body measurements, or both, for example, including the subject’s height),
or any combination thereof. The one or multiple perspectives of the subject can include, for
example, photos and/or videos from the front, back, left, right and 360 degree view, medical
imaging, or any combination thereof.

[0124] As another example, based on photos and/or videos from one or multiple perspectives of
the subject, the method 200 (e.g., via the system 100) can automatically detect that (1) the subject
is in a forward bent position, that the palms of their hands are being held together, and that the
subject is wearing no shirt, or only a bra, or any combination thereof, (2) the ribcage is rotated
creating a hump, or any combination thereof. The one or multiple perspectives of the subject can
include, for example, photos and/or videos from the front, back, left, right and 360 degree view, or
any combination thereof.

[0125] As yet another example, based on photos, videos, medical imaging, accelerometer data,
barometer data, gyroscope data, and scoliometer data, the system can capture the degree of
curvature of the spine. This data can be acquired with data acquisition devices, for example, the
photos and/or videos with an image capturing device (e.g., a camera), the medical imaging with a
medical imaging device, a 3D scan with a 3D scanner, the accelerometer data with an
accelerometer, the barometer data with a barometer, the gyroscope data with a gyroscope and the
scoliometer data with a scoliometer (also referred to as an inclinometer). Using any combination
of these data acquisition techniques and acquired data, the method 200 (e.g., via the system 100)
can automatically detect, for example, that the subject is in a forward bent, palms of the persons’

hand are together, and are wearing no shirt, or only a bra, or any combination thereof. The
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scoliometer can be a mobile phone with a scoliometer application. The scoliometer can be placed
and/or run along the back of the patient to determine the curvature (and/or non-curvature) of the
subject’s spine. The scoliometer can be used, for example, to automatically detect spine
curvatures by measuring the angle of trunk rotation (ATR), where a normal ATR can be from
about 0 degrees to about 3 degrees, an intermediate ATR can be from about 4 degrees to about 6
degrees, and a relevant ATR (e.g., an ATR which indicates that it is highly probably that the user
has scoliosis) can be about 7 degrees or greater (e.g., from about 7 degrees to about 50 or less
degrees, including every 1 degree increment within this range). The method 200 can involve
using the scoliometer, for example, to automatically detect whether the user’s spine has a normal
ATR, an intermediate ATR, a relevant ATR, or any combination thereof. The scoliometer can be
a digital or a non-digital device. The scoliometer can be an electronic or a non-electronic device.
For example, the scoliometer can be a phone, can be part of the phone, or can be scoliometer
software on the phone. The scoliometer can provides the degree of the curvature of the subject’s
spine.

[0126] The method 200 (e.g., operation 202) can advantageously analyze acquired image data
(e.g., from pictures and/or videos) be used in conjunction with acquired scoliometer data. For
example, the acquired image data (e.g., photos or videos) can provide the relevant position of the
scoliometer while the scoliometer measurements are taken, for example, while the scoliometer is
moved and/or placed along the subject’s back. Additionally or alternatively, a barometer, an
accelerometer, and/or a gyroscope can be used to determine the relevant position of the
scoliometer and how the scoliometer is run from a first position to a second position (e.g., from
the bottom of the spine to the top of the spine), which can include from tailbone to the neck or any
lesser portion (e.g., between any two vertebrae, between any two spinal disks).

[0127] The data acquisition device (e.g., device 102) can be a specialized jacket with sensors
(e.g., pressure sensors, heat sensors, heart rate sensors, movement sensors, accelerometers,
gyroscopes, temperature sensors, moisture sensors, blood pressure sensors). The subject can wear
the jacket during data acquisition. Data from acquired from the jacket can be used to create a map
of the subject’s body showing their body shape, body size, relative positions of body structures
(similar to a point cloud), temperature, or any combination thereof. For example, the sensors of
the jacket can show the subject’s body curvature, including, for example, curvature of the

subject’s spine.
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[0128] As still yet another example, based on x-rays and/or other digital medical imaging from
one or multiple perspectives of the subject, the method 200 (e.g., via the system 100) can
automatically detect and measure the location and degree of each vertebrae and/or spinal disk with
respect to each other and the subject’s body. Operation 202 can advantageously allow the
subject’s spine (e.g., individual vertebrae and/or individual spinal disks) to be visible, for
example, from the subject’s neck to their tailbone or any lesser portion (e.g., between any two
vertebrae, between any two spinal disks). Operation 202 can thereby automatically detect, for
example, that (1) the subject is standing up upright, (2) the subject’s spine is not in a straight line
when they are standing upright, (3) the subject’s spine has a curve (e.g., an S-shaped curve),
kyphosis, lordosis, or any combination thereof. The curvature of the subject’s spine can be
measured to be more than 0 degrees, for example, between any two vertebrae, between any two
spinal disks, or both. The one or multiple perspectives of the subject can include, for example,
photos and/or videos from the front, back, left, right and 360 degree view, a photo or video at any
angle increment and in any direction from any view of the patient, or any combination thereof. As
another example, based on x-rays and/or other digital medical imaging from one or multiple
perspectives of the subject, the method 200 (e.g., via the system 100) can automatically detect and
measure the location and severity of a bone fracture. Operation 202 can advantageously allow the
subject’s bone to be visible, for example, from the subject’s skull to their feet or any lesser portion
(e.g., just the fractured bone). Operation 202 can thereby automatically detect, for example, that
(1) the subject has inflammation in one area of the body, (2) the subject has a fracture in one of
his or her bones, (3) the severity of the fracture, or any combination thereof. The one or multiple
perspectives of the subject can include, for example, photos and/or videos from the front, back,
left, right and 360 degree view, a photo or video at any angle increment and in any direction from
any view of the patient, or any combination thereof.

[0129] As still yet another example, operation 202 can diagnose scoliosis from one or multiple
photos (e.g., 1 to 10 photos, including every 1 photo increment within this range (e.g., 4 photos)),
one or multiple x-rays (e.g., 1 to 10 x-rays, including every 1 x-ray increment within this range
(e.g., 2 x-rays)), a pressure map of the body indicating the curvature of the body, a magnetic
resonance image (MRI), a CT scan, or any combination thereof. As still yet another example,
operation 202 can diagnose foot over-pronation from one or multiple photos (e.g., 1 to 10 photos,
including every 1 photo increment within this range (e.g., 4 photos)), one or multiple x-rays (e.g.,

1 to 10 x-rays, including every 1 x-ray increment within this range (e.g., 2 X-rays)), a pressure
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map of the foot striking the ground during stance and during normal gait and running gait, MRI,
CT scan, or any combination thereof.

[0130] Operation 202 can further involve assessing the diagnosed condition and making a
treatment determination. The treatment determination can be a recommended treatment. The
treatment determination can be multiple recommendations, ranked in order of, for example,
expected efficacy of the treatment, projected treatment duration, estimated subject comfort during
treatment, anticipated subject compliance during treatment, or any combination thereof. Such
factors can also be provided where only one recommended treatment is provided by the method
200. The treatment determination can involve designing one or multiple user-specific medical or
non-medical devices to treat the diagnosed condition (e.g., medical or non-medical condition).
The treatment determination can be based on, for example, (1) the diagnosed condition and (2) the
fit parameters of the condition, (3) the fit parameters of the subject, (4) the treatment parameters
(e.g., desired physical changes of the subject), or any combination thereof.

[0131] Figure 2A further illustrates that the method 200 (e.g., in operation 204) can include
addressing (e.g., treating) the identified body condition with one or multiple devices 150 that are
custom designed to address (e.g., treat) the identified body condition of the target user.

[0132] Operation 204 can involve designing one or multiple devices 150 to address the body
condition based at least partly on or entirely on data acquired and/or determined from operation
202. Addressing the body condition can involve affecting the progression of the body condition,
for example, stabilizing the body condition, improving the body condition, inhibiting the body
condition from becoming worse, preventing the body condition from becoming worse, or any
combination thereof. As another example, addressing the body condition can involve changing
the subject’s body structure to maintain the current state of the body condition. As yet another
example, addressing the body condition can include affecting (e.g., changing, maintaining,
stabilizing, moving, or any combination thereof) subject’s biomechanics, exerting external forces
and/or pressures on the subject’s body to redistribute forces and/or pressures inside the subject’s
body, exerting internal forces and/or pressures in the subject’s body to redistribute forces and/or
pressures inside the subject’s body, or any combination thereof. Addressing the body condition
can involve relieving, reducing, or eliminating pain or discomfort associated with the body
condition. For example, operation 204 can design a medical device 150 that can relieve, reduce,
or eliminate forces and/or pressures on one or multiple nerves in the subject’s body (e.g., the

sciatic nerve). As still yet another example, addressing the body condition can involve designing
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a medical device 150 that can adjust the relative positions of one or multiple body structures
relative to one or multiple other body structures. For example, the designed medical device 150
can move or exert force and/or pressure on one or multiple tissues (e.g., bone, bone marrow,
muscle, fat, skin, organs, soft tissue, non-soft tissue, teeth, tendons, ligaments) such that a body
first structure (e.g., a first rib) is moved relative to a body second structure (e.g., a second rib, a
first vertebra). The designed medical device 150 can induce or inhibit movement or range of
motion, as well. The device 150 can be an invasive device, a non-invasive device, or both. The
device can be configured to penetrate tissue, to not penetrate tissue, or both.

[0133] Operation 204 can involve designing implants, wearable devices, or both. For example,
operation 204 can involve designing endovascular stents, joint replacements or implants (e.g., hip
replacements, knee replacements, shoulder replacements, intrauterine devices), scoliosis braces,
spine screws, rods, artificial disks, metal screws, pins, plates, rods, artificial knees, artificial hips,
cervical plates, lumbar plates, facet screws, pedicle screw systems, fusion cages, intramedullary
nails, bone screws, hip sterns, patient-specific implants, humerous plates, radius plates, surgical
guides, surgical knives, orthotics, heel inserts, foot orthotics, ankle supports, ankle-foot orthoses,
lower extremity walker boots, functional knee orthosis, knee immobilizer, knee ankle foot
orthosis, reciprocating gait orthosis, lower extremity fracture orthoses or distal tibia/fibular
fracture orthosis, hip abduction orthosis, body armor, or any combination thereof. The method
200 can diagnose design user-specific devices to address any condition observable by a data
acquisition. The above list of devices is merely exemplary.

[0134] Operation 204 can involve designing a device to affect (e.g., treat) the body condition
diagnosed in operation 202. For example, operation 204 can involve designing one or multiple
three-dimensional (3D) models of a device 150 to treat the diagnosed body condition, for
example, to treat the body condition diagnosed in operation 202. The models can be constructed
from multiple two-dimensional (2D) images. The 2D and 3D images can be digital models.
[0135] Operation 204 can design a single model. Operation 204 can design multiple models
(e.g., 2 to 20 or less models, 2 to 100 or less models, including every 1 model increment within
these ranges). The multiple models can be a system of structures 150. The one or multiple 3D
models can be configured to be worn by the subject or implanted in the subject. One or more of
the 3D models can be configured to interact with at least one other 3D model. For example,
operation 204 can design a first 3D model and a second 3D model. The first 3D model can be

separate from the second 3D model such that they are not configured to engage with or otherwise
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interact with one another directly or indirectly or can be configured to interact with one another
directly or indirectly. The first 3D model can be configured to fit a first portion of the target
subject (also referred to as the subject) and/or of a first target body condition and the second 3D
model can be configured to fit a second portion of the target subject, a second portion of the first
target body condition, and/or a first portion of a second target body condition, or any combination
thereof. The first and second target body conditions may or may not be related or interact with
each other.

[0136] The design process (e.g., operation 204) can involve identifying the symptoms of the
condition (e.g., in diagnosis step 202), identifying the fit needs for the medical device 150 (e.g., in
creating/design step 204), identifying the data needed to recognize the body condition and the fit
needs of the medical device 150 (e.g., in operation 202, 204, and/or a separate step different from
operation 202 and/or 204), designing a 3D model that can address the specific body condition
(e.g., in creating/design step 204), or any combination thereof. The fit needs can be the external
and/or internal parameters of the subject, the body condition, or both.

[0137] The device 150 designed in operation 202 and/or in operation 204 can be designed to be
wearable by the subject, implantable into the subject, or both. For example, the device 150 can be
designed to cover a portion of an outer surface of the subject. For example, where the diagnosed
condition is scoliosis, the curvature of the subject’s spine from an x-ray can be recognized for
diagnosis (e.g., in step 202), the body dimensions from one or multiple images (e.g.,
photos/videos) can be determined for fit (e.g., in operation 202 and/or 204), and the curvature of
the spine on the x-ray and the determined body dimensions can be used to create a custom 3D
model (also referred to as a user-specific 3D model) to fit the subject and/or their body condition
(e.g., in operation 204), or any combination thereof.

[0138] The method 200 (e.g., via operations 202 and 204) can recognize (also referred to as
diagnose) the condition in operation 202, can determine fit parameters of a treatment device (e.g.,
structure 150) using measured and/or determined external and/or internal parameters of the
subject, can model the device using the external and/or internal parameters of the subject, and can
construct the device (e.g., in operation 206). The device 150 can be made (e.g., via machine, by
hand, or both), for example, in operation 206 using, for example, the manufacturing unit 106.
[0139] As another example, in operation 202 the condition can be recognized, in operation 202
the fit parameters for the subject and/or the body condition can be identified, selected, and/or

determined (e.g., the size, shape and dimensions of the subject and/or the body condition can be
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measured), in operation 202 the fit parameters for the device can be identified, selected, and/or
determined to fit or otherwise accommodate the fit parameters of the subject and/or the body
condition. In operation 204 a user-specific device to address (e.g., treat) the diagnosed condition
can be designed (e.g., modeled) based on the fit parameters for the device, and in operation 206
one or multiple devices can be created based partly or entirely on the fit parameters for the device,
or any combination thereof. The fit parameters for the device are also referred to as device fit
parameters. The device fit parameters can be determined and/or selected so that the device does
or does not conform to or follow the contour of a surface of the subject. For example, the device
can be a fixation device (cast) that follows the contour of the arm for a broken arm. The device
can also be an implant is placed in the muscle, skin, or organs and does not follow the contour of a
body part. The surface can be an external surface (e.g., surface of the skin), an internal surface
(e.g., a tissue hammock that can hold organs in place), or both.

[0140] As yet another example, in operation 202 the condition can be recognized, in operation
202 the fit parameters for the subject can be identified, selected, and/or determined (e.g., the size,
shape and dimensions of the subject can be measured), in operation 202 and/or operation 204 the
fit parameters associated with the diagnosed condition can be identified, selected and/or
determined (e.g., the size shape and dimensions of the body condition can be measured), in
operation 202 the fit parameters for the device can be identified, selected, and/or determined to fit
or otherwise accommodate the fit parameters of the subject and/or the body condition (e.g., when
the physical extent of the subject and/or the condition is determined in operation 202), in
operation 204 a user-specific device to address (e.g., treat) the diagnosed condition can be
designed (e.g., modeled) based on the identified fit parameters for the subject, the body condition,
and/or the device, and in operation 206 one or multiple devices can be created based partly or
entirely on the identified, selected, and/or determined fit parameters for the subject, the body
condition, and/or the device, or any combination thereof.

[0141] As still yet another example, in operation 202 the condition can be recognized, in
operation 202 fit parameters for a device and/or the subject can be identified, selected, and/or
determined, in operation 204 one or multiple treatment parameters for the device and/or the
subject can be identified, selected and/or determined, in operation 204 the device can be designed
based on the identified, selected, and/or determined fit and/or treatment parameters, in operation
206 one or multiple devices can be created based partly or entirely on one or multiple of the fit

and/or treatment parameters, and in operation 206 the device or multiple devices can be created
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based partly or entirely on the one or multiple of the fit and/or treatment parameters, or any
combination thereof. In operation 204 the device can be designed by generating a 3D model. The
fit parameters can be external characteristics and the treatment parameters can be a desired change
in an internal and/or external parameter of the subject, (e.g., a delta of a relative position between
a first portion of the subject’s body and a second portion of the subject’s body). 3D models of the
device 150 can be designed in operation 204. The 3D models can be configured to fit the subject.
[0142] The structure 150 can be created based on the data including the location, structure, and
relative positions of the subject’s tissues, for example, including bone, fat, muscle, skin or any
combination thereof. For example, the structure 150 can be created based on the location,
structure and relative positions of soft tissue (e.g., fat, muscle), hard tissue (e.g., bone), blood
vessels, or any combination thereof.

[0143] Operation 204 can involve mapping the device 150 to the subject’s inner and/or outer
surfaces, to an intersection of inner and/or outer surfaces, to an interaction of inner and/or outer
surfaces, to soft tissue, to hard tissue, one or multiple layers of tissue, or any combination thereof.
[0144] Operation 204 can involve designing the device 150 to fit the subject and/or their body
condition based partly or entirely on data associated with the subject collected before, during,
and/or after usage of the device 150.

[0145] For example, where the structure 150 designed in operation 204 is a scoliosis brace, the
structure 150 can be configured to cover an outer surface of the subject (e.g., their torso, hips,
chest, back, ribs, or any combination thereof), where the structure 150 can be created to cover the
outer surface based partly or entirely on one or multiple measurements of the subject in operation
202 (e.g., based partly or entirely on the sizes, shapes and/or dimensions of the external and/or
internal characteristics determined for the condition, the subject, or both). For example, the
structure 150 can have dimensions and characteristics which can be determined based partly or
entirely on measurements and/or one or multiple determined parameters (e.g., fit parameters,
treatment parameters, or both) of the subject.

[0146] Operation 204 can involve personalizing the device 150. The method 200 (e.g., in
operation 204) can include designing 3D models that include the personal preferences of the
subject. The personal preferences incorporated into the device 150 can affect the structure of the
device. Devices 150 with and without personal preferences can affect the body condition of the
subject. The personal preferences may or may not change the design of the device 150. For

example, a first device designed for a subject without personal preferences can achieve the same
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effect as a second device designed with personal preferences for the same subject. The first
device can have the same or different structural designs as a result of the personal preferences in
the second device and absence of personal preferences in the first device.

[0147] In operation 204 a device 150 can be designed with characteristics that can be uniquely
created based on the preferences of the subject, based on the look and feel the subject desires for
their user-specific device 150, based on the subject’s desired comfort level while wearing the
device, or any combination thereof. The personal preferences can include, for example, color,
shape, and design of the device 150, or any combination thereof. For example, physical
representations such as a cat face, mouse face, and/or embroidery can be incorporated into the
device 150 that would not otherwise be incorporated into the device 150 but for the subject’s
personal preferences. The physical representations can be additional structures (e.g., additional
material added to the device 150), can be open spaces in the device (e.g., cutouts not changing the
efficacy of the device), or both.

[0148] The personal preferences can be incorporated into the design such that the personal
preferences can be involved with addressing the body condition, such that when the device 150 is
adapted to effect a different or the next treatment parameter, all or a portion of the personal
preference can be adjusted or modified. For example, where the device 150 has a cat face, the
device can be adjusted by adjusting the size, shape and/or dimensions of the cat ears. When the
device 150 is adapted, the portion of the device 150 having the personal preference can be
adjusted and/or modified, a portion of the device 150 not having the personal preference can be
adjusted and/or modified, or both.

[0149] Figure 2A further illustrates that the structure 150 can be designed with or without
determining and/or using a geometric design definition (GDD) of a device modeled to fit a
reference object 103R, where the subject and/or the body condition can be the target object 103T
(also referred to simply as the subject or the user). The reference object 103R can be a reference
subject with or without an observable body condition. The reference object 103R can be a
reference subject with or without the same body condition as the target subject (also referred to
simply as the subject or the user). A GDD can be determined and a reference 3D model designed
and generated, for example, as disclosed in International Application No. PCT/US2017/064099
filed November 30, 2017 (published as WO 2018/102625) and U.S. Application No.15/828,430
filed November 30, 2017 (published as US 2018/0147062), both of which are herein incorporated

by reference in their entireties for all purposes.
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[0150] Where a GDD is determined, the method 200 can include creating a GDD of the body
condition of the reference object 103R based on data that includes symptoms, characteristics, and
the fit properties (e.g., anatomic indicators) of the body condition of the reference object 103R,
and one or more areas of the reference object 103R (also referred to as the generic subject), or any
combination thereof.

[0151] For example, the method 200 can include defining data capture, recording, comparison,
analysis techniques to identify and map the body condition of the reference object 103R and/or of
the body condition of the generic user, the fit characteristics of the body condition and/or of the
generic subject, or any combination thereof.

[0152] As another example, the method 200 can include designing 3D reference models, for
example, based on the GDD, where the 3D reference models can be configured to address the
body condition of the generic subject across the generic subject or in or across one or more areas
of the generic subject 103R (also referred to as discrete areas of the generic subject).

[0153] As yet another example, the method 200 can include designing 3D reference models,
where the 3D reference models can be configured to fit the body condition of the generic subject
across the generic subject or in or across one or more areas of the generic subject 103R (also
referred to as discrete areas of the generic subject).

[0154] As still yet another example, the method 200 can include designing 3D reference models
that specifically fits a discrete area of the generic subject 103R and addresses the body condition
(e.g., the reference object 103R or the body condition of the generic subject 103R) in the discrete
area in conjunction with or without other 3D reference models that fit another discrete area of the
generic subject and addresses the discrete body condition in the other specific area. The method
200 can include addressing one or more body conditions of the generic subject 103R that may or
may not be related or interact with each other.

[0155] As still yet another example, the method 200 can include designing 3D reference models,
where the 3D reference models can dynamically adapt (e.g., can be fitted) to the generic subject
103R across the generic subject or in the discrete areas of the generic subject’s body condition
based on the generic subject’s data collected before, during, and after the usage of the generic
subject’s device (e.g., device 150 designed for the reference object 103R) that addresses the body
condition of the generic subject 103R.

[0156] As still yet another example, the method 200 can include designing 3D reference models,

where the 3d reference models can dynamically affect the generic subject 103R across the generic
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subject or in the discrete areas of the generic subject’s body condition based on the generic
subject’s data collected before, during, and after the usage of the generic subject’s medical device
(e.g., device 150 designed for the reference object 103R) that addresses the body condition of the
generic subject 103R.

[0157] The device or devices 150 for the subject can be designed, modeled and made with or
without a GDD. The device or devices 150 for the subject can be designed, modeled and made
independent from or dependent on a GDD. The device or devices 150 for the subject can be
derived from a GDD, for example, from the fit parameters of the GDD of the 3D reference model
designed to fit the reference object 103R and/or address the body condition of the reference object
103R. The method 200 can determine the GDD of one or multiple reference objects 103R.
[0158] The same or different diagnostic techniques can be used for the reference and target
objects 103R, 103T. Operation 202 can include confirming that the target subject’s diagnosis is
the same as the general subject’s diagnosis, for example, by diagnosing the target subject and then
cross-referencing this diagnosis with a database of generic subject diagnoses and then linking or
pairing the target subject’s diagnosis and/or the target subject to one or multiple geometric design
definitions (GDDs) associated with a generic subject or a group of generic subjects with the same
diagnosis.

[0159] Where a GDD is used to design the structure 150 in operation 204, the 3D reference
models defined by the GDD can be adjusted to fit the target object 103T (also referred to as the
subject, the user, and the target subject). For example, the method 200 can include (1) adjusting
the generic model defined by the GDD designed to fit the generic subject or an average of generic
subjects to fit a target subject, (2) adjusting the resulting target 3D model and/or device for the
target subject independent of the GDD and independent of the generic model, for example, using
wear data of the target subject, or as another example, using wear data of the target subject and
comparing it to wear data of the generic subject, and as yet another example, using wear data of
the generic subject, or any combination thereof, (3) designing the device or devices 150
independent of or without reference to a GDD, or any combination of (1) to (3). The average of
generic subjects can be an average of dimensions of multiple reference objects 103R. The
reference object 103R can have previously been a target subject 103T. The reference object 103R
can simultaneously be a target object 103T. For example, a first target object 103T1 can be a
reference object 103R for a second target object 103T2 and the second target object 103T2 can be
a reference object 103R for the first target object 103T1.
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[0160] The method 200 can involve defining the GDD and adjusting the GDD to fit the target
subject. As another example, the method 200 can involve first defining the GDD and then
adjusting the GDD to fit the target subject.

[0161] The method 200 can include (e.g., in operation 204) creating 3D target models (e.g.,
defined by the GDD) by adjusting a 3D reference model (e.g., defined by the GDD) to map the
device 150 to the subject’s inner and/or outer surfaces, to an intersection of inner and/or outer
surfaces, to an interaction of inner and/or outer surfaces, to soft tissue, to hard tissue, one or
multiple layers of tissue, or any combination thereof.

[0162] Operation 204 can involve designing the device 150 (e.g., using a 3D reference model
defined by the GDD and/or using a 3D target model defined by the GDD) to fit the target subject
and/or their body condition based partly or entirely on data associated with the target subject
collected before, during, and/or after usage of the device 150, based partly or entirely on data
associated with the reference subject collected before, during, and/or after usage of the device
150, or both. As another example, a first device 150a can be designed using a GDD and a second
device 150b can be designed with or without a GDD. The first and second devices 150a, 150b
can be configured to interact with one another or not interact with one another while worn by
and/or implanted in the target subject. As another example, first portion of a device 150 can be
designed using a GDD and a second portion of the device 150 can be designed with or without
using a GDD such that two or more portions of the device 150 can be designed, modeled, and
created differently.

[0163] Operation 204 can design a single device 150, a series of devices 150, or both. Where a
series of devices 150 is designed, the series can be a predetermined series of devices 150 such that
the entire series is designed before the user starts using the first device in the series, or the series
can be designed one device at a time such that each next device 150 in a series can be designed
during or after the user uses each current device 150 in the series (e.g., the third device in a series
can be designed during or after the user uses the second device in the series). Designing a series
one device at a time can advantageously allow each device 150 in the series to inform or impact
the design of the next device 150 in the series. Each subsequent device in a series can be an
entirely new device (e.g., an entirely new scoliosis brace) or can be an adaptation of the previous
device in the series (e.g., the tightening of a strap of a scoliosis brace from a strap first position to
a strap second position). For example, operation 204 can include designing 1 to Np.1 devices,

where Np can be the total number of devices 150 designed in operation 202 and/or 204. Np can
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range, for example, from 1 to 10, 1 to 100, 1 to 1000, less than 10000, including every 1 device
increment within these ranges.

[0164] Operation 204 can design a day device (e.g., configured to be worn during the day or
while the subject is awake), a night device (e.g., configured to be worn during the night or while
the subject is asleep or resting), a day-night device (e.g., configured to be worn at any point over
the 24 day irrespective of the time of day), or any combination thereof. The day device variations
can be custom designed to depend on, for example, the subject’s activities, the subject’s activity
level, or both. The night device variations can be custom designed to depend on for example, the
subject’s preferred sleeping position (e.g., on their back, stomach, left side, right side). The day-
night device can incorporate design features of the day device, the night device, or both.

[0165] Figure 2A further illustrates that operation 206 can involve making the device or devices
150 designed in operations 202 and/or 204. For example, one, multiple or all of the designed
devices Np can be made by the system (e.g., system 100), for example, in operation 206, or can be
made by a manufacturing unit {e.g., person, machine, or both) different from the system from
which operations 202 and/or 204 are executed by (e.g., different from the system 100 to which
operations 202 and/or 204 belong). The manufacturing unit 106 can be a person, machine, or
both. Operation 206 can make a single device 150, a series of devices 150, or both. Operation
202 and/or 204 can involve simulating the device 150, for example, via finite element analysis,
augmented reality, virtual reality, or any combination thereof.

[0166] The device 150 can be adaptable, for example, adjustable, modifiable, or both. The device
150 can be an adaptable device (e.g., adjustable, modifiable). The device 150 can be a static
device (e.g., not adjustable, not modifiable).

[0167] The devices 150 can be designed and created with one or multiple structural properties,
multiple parts inter-connected, material properties, or both. The one or multiple devices 150 can
be created with one or multiple material or structural properties, for example, based on
measurements and/or data determined, generated, or collected in operations 202 and/or 204.
[0168] For example, when the device 150 is worn by the subject (e.g., a scoliosis brace), based on
the correction required, the device 150 can cover the subject from the breast area in the front
through to the pelvic area, can cover the subject from the neck area in the back through the hips
and right above the buttocks, or both. Some parts of the cover contains special designs and

personalization elements created based on the personal preferences of the subject.
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[0169] The device 150 can be made of one or multiple device elements. The device elements can
be interlocking parts, interconnected parts, or both. The device elements can be connected to each
other. The device elements can be permanently or temporarily engageable with one another.
Each device element can engage with one or multiple other device elements. The device elements
can include struts. The device elements can be telescopable elements. The device elements can
include joints. The device elements can include parts of the device itself. The device elements can
be connected at joints. The struts can be connected at joints. The struts, joints, or both can define
cells. The cells can be openings in the device 150. A flexible and/or rigid component can be in
the open cells, cover the open cells, cover the device elements, or any combination thereof. The
device elements can have male ends, female ends, or both (e.g., one of each). The male ends can
fit into the male ends, for example, with a screw fit, friction fit, glue fit, or any combination
thereof. The device elements can be flexible. The device elements can be rigid. The device
elements can be elastic. The device elements can be inelastic. The device elements can be made
of a shape memory alloy (e.g., Nitinol). The device 150 can be solid. The device 150 can be
hollow. The device 150 can receive one or more body structures (e.g., the subject’s torso, limbs,
neck). One or multiple of the device components (e.g., interlocking parts) can be solid or hollow.
The device can be expandable, compressible, stretchable, compressible, or any combination
thereof.

[0170] The device elements can be adaptable, for example, adjustable, modifiable, or both. One
or multiple device elements can be movable relative to another device element, for example, to
change the device from a device first configuration to a device second configuration. The device
elements can allow the device 150 to be adapted such that the relative position between at least
two device elements can be changed. As another example, the device elements can allow the
device 150 to be adapted such that a dimension between at least two device elements can be
increased, decreased, or both. Changing the relative position and/or a dimension between at least
two device elements can change how the device 150 fits the subject when worn by the subject.
For example, changing the relative position and/or a dimension between at least two device
elements can make the fit between the subject and the device 150 tighter in one or multiple
locations, looser in one or multiple locations, or both.

[0171] For example, a dimension between a first device element and a second device element can
be increased (e.g., to loosen the fit of device, to lessen the force/pressure applied by the device

150 to the subject, or both), a dimension between the first device element and the second device
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element be decreased (e.g., to tighten the fit of the device 150, to increase the force/pressure
applied by the device 150 to the subject, or both), a relative position between the first device
element and the second device element can be changed (e.g., to loosen the fit of device, to lessen
the force/pressure applied by the device 150 to the subject, to tighten the fit of the device 150, to
increase the force/pressure applied by the device 150 to the subject, or any combination thereof),
or any combination thereof. One, all, or some of the device elements can be increased or
decreased (e.g., to loosen the fit of device, to lessen the force/pressure applied by the device 150
to the subject, to tighten the fit of the device 150, to increase the force/pressure applied by the
device 150 to the subject, or any combination thereof), or any combination thereof. As another
example, a dimension and/or relative position between a device first element and a device second
element can be changed to adapt the device from a device first configuration to a device
configuration such that the device first and/or second elements can be configured to apply more or
less force to the subject’s body in the second configuration than in the first configuration. One or
multiple dimensions between device elements can be adapted by adjusting the relative positions of
the device elements to each other, for example, moving the device first and second elements such
that a dimension between them is increased or decreased. One or multiple dimensions between
device elements can be increased, for example, to decrease the overall pressure and/or force
exerted on the subject by the device 150. One or multiple dimensions between device elements
can be decreased, for example, to increase the overall pressure and/or force exerted on the subject
by the device 150. The compression and/or tension that the device 150 is configured to apply to
the subject’s body can be increased and/or decreased by adapting the device from a device first
configuration to a device second configuration, vice versa, or both.

[0172] The relative positions of the device elements can adapted (e.g., adjusted, modified) to
change the size, shape, and/or dimensions of the device 150. A modification can include, for
example, the addition or removal of material (e.g., device elements), and an adjustment of the
device can include, for example, movement of one or more device elements relative to one
another. Adjusting and/or modifying the device 150 can physically change the size, shape, and/or
dimensions of the device. For example, the device 150 can be adapted to have a smaller size, a
larger size, a different shape, or any combination thereof.

[0173] The device 150 can be adapted to accommodate progression of the body condition, growth
of the subject, aging of the subject, or any combination thereof. The progression of the body

condition can be a positive progression (e.g., improvement of the condition), a negative
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progression {e.g., worsening of the condition), or a neutral progression {e.g., no change in the
condition). Adapting the parts of the device 150 can result in no change in the number of contact
points between the subject and the device 150 or can result in an increase or decrease in the
number of contact points.

[0174] The device 150 can have one or multiple device portions, for example, 1 to Npp.; devices,
where Npp can be the total number of device portions. Npp can range, for example, from 1 to 10
or less, 1 to 50 or less, 1 to 200 or less, including every 1 device portion increment with these
ranges. For example, the device 150 can have a device first portion, a device second portion, a
device third portion, a device fourth portion, or an combination thereof, where the device first
portion can be a front of the device, where the device second portion can be a back of the device,
where the device third portion can be a first side of the device, and where the device second
portion can be a second side of the device. Each device portion can be made of, for example,
device elements. The devices can be modular. For example, the device portions can be modular
relative to each other.

[0175] Some or all of the device elements and/or device portions can be patterned to increase the
strength of each element and/or portion to change the density, volume area, and strength of the
device 150, or any combination thereof.

[0176] The device 150 can treat pronation, supination, varus knee, valgus knee, slouching
posture, hyperextension of the knee, extreme lordosis or kyphosis, limited lordosis or kyphosis,
bracing for fractures or injuries, or any other body condition. For example, where scoliosis is
treated, based on the degree of the curvature of the spine in connection with the shape of the
subject’s body, one or multiple device elements and/or one or multiple device portions (e.g., a
device front, a device back, a device side) can be created to apply the appropriate level of pressure
and/or force to the spine to correct the curvature to treat the scoliosis. The pressure and/or force
on the body can be increased, for example, by increasing the tension between two or more of the
device elements and/or device portions covering the body. The pressure and/or force on the body
can be decreased, for example, by decreasing the tension between two or more of the device
elements and/or device portions covering the body. For example when there are two device
portions, one in the front (e.g., on the subject’s chest) and one on the back (e.g., on the subject’s
back), each device portion can be locked to each other at 1 to 100 or more points, including every
1 point increment within this range (e.g., ,1 point, 2 points, 3 points, 50 points, 100 points) and at

1 to 20 or more points, including every 1 point increment within this range (e.g., 1 point, 2 points,
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3 points, 20 points) a locking mechanism can allow for adjustment of the distance between the
two parts of the device 150 (e.g., a brace), hence increasing and/or decreasing the tension and the
pressure and/or force applied to the body and hence to the spine, adjusting the spine to its ideal
position.

[0177] The device 150 can have a lining. The device can have a lining integrated with one or
more portions of the device. The lining can be formed of sensors. The lining can be an inner
lining (e.g., on an inner surface of the device), an outer lining (e.g., on an outer surface of the
device), or both. The inner lining can be permanently or removably attached to the device 150,
for example, to a surface of the device. The surface can be a device inner surface, a device outer
surface (e.g., a surface that faces away from the subject when the device 150 is worn by the
subject), or both. The device can be configured to contact the subject, the subject’s clothing, or
both. The surface can, for example, face a device center longitudinal axis, toward a device
chamber, or both. The surface can, for example, face away from a device center longitudinal axis,
away from a device chamber, or both. Using the lining, the pressure and/or force applied by the
device 150, and the subject’s body form (e.g., size, shape, and/or dimensions) can be measured
and tracked, or any combination thereof.

[0178] The device 150 can have one or multiple adaptable mechanics that can advantageously
allow the device 150 to be adjusted, modified, or both, for example, based on tracking data (also
referred to as monitoring data). The adaptable mechanics can include, for example, one or
multiple actuators, one or multiple soft robotics, one or multiple mechanical assemblies, or any
combination thereof. The device 150 can be adjusted in real-time, for example, via a controller in
wired or wireless communication with a processor. The processor can be configured to process
instructions received from the controller. The processor can send signals to the one or multiple
adaptable mechanics of the device, for example, to change the device from a device first
configuration to a device subsequent configuration (e.g., a device second configuration), vice
versa, or both. The instructions can be manually entered via a control interface (e.g., by the user,
by the user’s parents by a medical professional) and then sent to the device 150, can be
automatically determined by the method 200 (e.g., in operation 214), or both. The control
interface can be, for example, a smartphone, an interface integrated with the device 150, or both.
The device can also be auto-adjusting, where the sensor feedback tells the device whether to
adjust or to remain static. For example, if the pressure sensor between the remaining portion of a

patient’s leg and the prosthetic limb socket is measured to be higher than the threshold of
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acceptable pressures as determined by physicians, potentially leading to soft tissue damage and
pressure sores,

[0179] The structure 150 designed via the method 200 (e.g., in operation 204) can force a body
part of the subject to take a new shape, for example, by forcing the body part into alignment with
another body part or parts. For example, where the structure 150 is a scoliosis brace (also referred
to as a spine mover), the spine mover 150 can align the subject’s spine, for example, from a first
curved condition to a second curved condition less curved than the first curved condition. The
spine mover 150 can advantageously force the subject’s spine into a new shape, inhibit the
subject’s spine from moving into a new shape, prevent the subject’s spine from moving into a new
shape, maintain the subject’s spine in the current shape, or any combination thereof.

[0180] Operation 208 can involve monitoring (also referred to as tracking) the device 150, the
user, an environment, or any combination thereof. The device 150, the user, and/or the
environment can be monitored with one or multiple data acquisition devices 102 (e.g., one or
multiple sensors, one or multiple image capturers). For example, the device 150 can monitor the
user, itself, and/or the environment, for example, via the one or multiple sensors 152, one or
multiple cameras, or both. The cameras can be on the user, off the user, controlled (e.g., driven)
by the user, automatically guided, or any combination thereof. The environment can be the
environment in which the user, the device 150, or both are in. Monitoring the user can include
reassessing the body condition, for example, with operation 202. The user can be monitored
while the device 150 is being worn by the user, while the device is not being worn by the user,
while the device 150 is or is not implanted in the user, or any combination thereof.

[0181] Operation 208 can involve monitoring the device 150 (e.g., via sensors 152) on a periodic
or continuous (also referred to as an ongoing basis) during usage of the device 150 by the user,
during implantation in the user, or both. For example, the orthodontic trays and scoliosis braces
disclosed herein can be monitored on an ongoing basis through their usage by the user or on a
periodic basis when being used by the user. Periodic tracking can include for example, tracking
the device only when worn by the user, tracking the device at preset times {e.g., once every hour,
once every 4 hours, once every 8 hours, once every 24 hours, once every 1-31 days and every 1
day increment within this range, once every 3 months, once every 6 months, once every year),
tracking the user, the device, and/or the environment less than continuously. Continuous tracking
can include tracking the user, the device, and/or the environment 24 hours per day, whenever one

or more sensors are activated during use or implantation, or both. As another example, the
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tracking protocol can be defined by the subject’s treatment plan which can include, for example, a
device prescription that provides when and how to wear the device or devices 150. For example,
the treatment plan can include a prescription to wear the device or devices 150 continuously (e.g.,
24 hours per day) or during one or multiple wear periods (e.g., 8 hours per day, 12 hours per day,
the morning, the afternoon, the evening, while awake, while asleep, during the day, during the
night).

[0182] The data monitored in operation 208 can be individually and collectively referred to as
monitoring data (also referred to as tracking data). The monitored data can include monitoring 1
to Nm-1 parameters, where Ny can be the total number of monitored parameters monitored in
operation 208. Nu can range, for example, from 1to 5, 1 to 10, 1 to 25, 1 to 100, including every
1 parameter increment within these ranges. For example, the monitored data can include
monitoring any parameter measureable, detectable, or observable by the sensors 152. As another
example, the user, the device, and/or the environment may or may not be monitored, may or may
not have sensors configured to monitor the user, the device, and/or the environment, may or may
not monitor the monitored parameters, or any combination thereof. Operation 208 can monitor
the monitored parameters, changes in the monitored parameters, or both. The monitored data can
be measured at device contact points, at device non-contact points, or both. The device 150 can
be configured to contact the user at the contact points. The device 150 can be configured to not
contact the user at the non-contact points. When the device 150 is adapted from a device current
configuration to a device adapted configuration (also referred to as a subsequent device
configuration), a contact point can remain a contact point, a contact point can become a non-
contact point, a non-contact point can remain a non-contact point, a non-contact point can become
a contact point, or any combination thereof. A device adapted configuration can be any device
configuration different from the device’s current device configuration.

[0183] The monitored parameters can include, for example, (1) a body displacement and/or a
body structure displacement parameter, (2) a device-to-body pressure parameter (e.g., a
measurement of the pressure exerted against the user’s body by the device 150), (3) a device-to-
body force parameter (e.g., a measurement of the force exerted against the user’s body by the
device 150), (4) a heat and/or temperature parameter (e.g., of the environment, of the user, and/or
of the device 150), (5) a moisture parameter (e.g., humidity of the environment}), (6) a perspiration
parameter (e.g., perspiration of the user), (7) a heart rate parameter, (8) a blood pressure

parameter, (9) an accelerometer parameter (e.g., the position and/or movement of the device), (10)
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a barometer parameter (e.g., the environmental pressure, for example, the atmospheric pressure
that the device is in), (11) a gyroscope parameter, or any combination thereof, where the
parameters can be detected, measured, or observed, for example, via the sensors 152. Data from
sensors (e.g., sensors 152) can be analyzed by the device 150 and/or the system 100 to quantify
(e.g., measure) the monitored parameters. The monitoring data can be collected. The monitored
data can be represented on a map of the body, for example, a map of the body can be
electronically displayed on a display and the monitored data or a subset thereof can be displayed
to the user or to someone who is not the user (e.g., the user’s parents, a medical professional), or
both. The map can be monitor map, for example, a body structure displacement map, a movement
map, an anatomical change indicator map, a pressure map, a force map, a parameter map {e.g.,
showing any of the monitored parameters), or any combination thereof. The monitored data can
be displayed in real-time and/or determined and stored when accessed by the data viewer (e.g., the
user or someone who is not the user).

[0184] The monitored data can indicate one or multiple things. For example, the monitored data,
changes in the monitored data and/or thresholds exceeded by the monitored data can indicate (1)
that the device was worn properly, (2) that the device was not worn properly, (3) that the device
has achieved its desired effect, (4) that the device has achieved its desired effect and hence a new
and/or adapted device is needed to apply more pressure/force to the subject, (5) that the device
needs to be tightened, (6) that the device needs to be loosened, (7) that the device elements needed
to be adapted to increase and/or decrease the force applied to the subject’s body, (8) the subject’s
compliance with a treatment plan (e.g., the number of hours the subject wore the device, the
number of times have the device was donned, the number of time the device was taken off), (9) a
comparison of the monitored data with what was expected of the subject per the prescription (also
referred to as their treatment plan) (e.g., how many hours has the expected pressure been applied?
Was the applied pressure at the expected pressure level throughout the day or only portions of the
data?), (10) device motion data, sensor motion data, user motion data, relative motion data
between the device and the user, or any combination thereof, including for example, any
combination of (1) to (10). As another example, heart rate, blood pressure, accelerometer,
gyroscope and/or barometer data can be tracked to determine if the changes in, for example,
pressure/heat/perspiration is related to changes in the activity level of the subject. The monitored

data can be monitored across population groups and analyzed.
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[0185] The monitored data can be shared with the person responsible for the subject (e.g., the
subject’s parents, the subject’s caregiver), for example, to increase the subject’s compliance with
the treatment plan. The treatment plan can include a prescription to wear the device or devices
150 continuously (e.g., 24 hours per day) or during one or multiple wear periods (e.g., 8 hours per
day, 12 hours per day, the morning, the afternoon, the evening). The parents can have access to
the subject’s monitored data, can be provided access to the subject’s monitored data, or both.
Sharing data with or giving access to the subject’s parents can advantageously encourage the
subject to comply with the treatment plan. The parents can have real-time access to the data.
[0186] The monitored data can be shared with the maker of the device, the designer of the device
for remote adjustment, the manufacturer, or any combination thereof for remote analysis of the
device, remote analysis of the subject, or both.

[0187] The monitored data can be shared with a medical professional (e.g., doctor, physician’s
assistant, nurse practitioner, nurse) for determining the efficacy of the device. As another
example, method 200 can analyze the monitored data and determine the efficacy of the device.
The monitored data can be shared with a medical professional (e.g., the subject’s doctor) to
increase the subject’s compliance with the treatment plan. The medical professional can have
access to the subject’s monitored data, can be provided access to the subject’s monitored data, or
both. Sharing data with or giving access to a medical professional can advantageously encourage
the subject to comply with the treatment plan. The medical professional can have real-time access
to the data.

[0188] The monitored data can be shared with the subject, for example, to increase the subject’s
compliance with the treatment plan. For example, the monitored data can be shared with the
subject for increased compliance through a gaming and/or reward based system or method.
[0189] The device 150 can provide feedback to the subject, and/or to the body condition through
electrical or mechanical signals to improve the treatment of the subject and/or the body condition,
for example, to create a better fit between the device and the subject and/or the body condition, so
that the subject permanently conforms and adopts to the structure of the device, or any
combination thereof. For example, for a scoliosis brace 150, the scoliosis brace can be configured
to apply pressure, electrical, and/or mechanical signals to achieve the desired change in the body
shape and body spine to adopt the body and the spine to its new form based on the desired effect.
This can advantageously dynamically affect the patient in real-time. The feedback can be

dynamic such that the feedback can change depending on, for example, the state of one or more of
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the monitored parameters. The feedback can be provided via one or multiple adaptable
mechanics, vibratable elements, electrodes, sound producers (e.g., speakers), light producers (e.g.,
lights), temperature sensation producers (e.g., a warm sensation producer, a hot sensation
producer, a cool sensation producer, a cold sensation producer), or any combination thereof. The
adaptable mechanics can include, for example, one or multiple actuators, one or multiple soft
robotics, one or multiple mechanical assemblies, or any combination thereof.

[0190] Figure 2A further illustrates that operation 210 can involve making a determination
whether or not to continue treatment. The determination can be made, for example, based partly
or entirely on an observed anatomical change of the subject, when the device 150 achieves a
desired anatomical change of the subject (e.g., a threshold change), one or multiple indications
derived from one or more of the monitored parameters, a reassessment of the body condition (e.g.,
medical condition), or any combination thereof. Continued treatment can be recommended as
indicated by the “YES” between operations 210 and 212 or the termination of treatment can be
recommended as indicated by the “NO” between operations 210 and 216. The “YES’ indication
can be an N score, for example, scaled from 1 to 100 including every 1 unit increment within this
range, including every 10 unit increment within this range, including every 25 unit increment
within this range, or any combination thereof, where a lower score (e.g., closer to and/or equal to
1) can be an indication to continue and a higher score (e.g., closer to and/or equal to 100) can be
an indication that means less likely to continue or to return the device to a previous configuration
associated with an earlier stage in the treatment, such that the scaled score can indicate the
probability of having the diagnosed condition, where a score of 0 indicates with 99% or 100%
certainty that the patient does not have a body condition, and where a score of 100 indicates with
99% or 100% certainty that the patient does have a body condition.

[0191] Figure 2A further illustrates that where the termination of treatment in operation 210 is
recommended that operation 216 can involve discontinuing use of the device 150 or removal of
the device 150 from the subject as indicated by “STOP USE” between operations 216 and 218,
where operation 218 can be the end of the treatment. Figure 2A further illustrates that where the
termination of treatment in operation 210 is recommended that operation 216 can involve the user
continuing use of the device 150, for example, as indicated by “CONTINUE USE” between
operations 216 and 208.

[0192] Figure 2A further illustrates that where the continuation of treatment in operation 210 is

recommend that operation 212 can involve making a determination whether to maintain or change
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the treatment that the device 150 is configured to provide to the subject. The determination can be
made, for example, based partly or entirely on an observed anatomical change of the subject,
when the device 150 achieves a desired anatomical change of the subject (e.g., a threshold
change), one or multiple indications derived from one or more of the monitored parameters, a
reassessment of the body condition (e.g., medical condition), or any combination thereof.
Maintained treatment (e.g., no change in the device 150) can be recommended as indicated by the
“MAINTAIN" between operations 212 and 208 or a treatment change (e.g., an adaptation of the
treatment, stopping the current treatment and starting a new treatment, and/or maintaining the
current treatment and starting an additional treatment) can be recommended as indicated by the
“CHANGE” between operations 212 and 208, where “CHANGE” can include adapting the device
150 or creating a new device 150.

[0193] Figure 2A further illustrates that operation 214 can involve adapting the device 150, the
user (e.g., their behavior), or both. For example, operation 214 can involve adapting the device
150 and/or making a new device 150 based partly or entirely on (1) the user’s body condition, (2)
the anatomic indicators of the body condition, (3) the shape, size and dimensions of the body
condition, (4) the shape, size and dimensions of one or multiple target body structures, (5) the
shape, size and dimensions of one or multiple non-target body structures, (6) monitoring data
(e.g., the progression of any of (1)-(5), sensor data associated or unassociated with (1)-(5), user
wear data, the progression of any of the disclosed, contemplated and/or illustrated monitored
data), (7) user input (e.g., their comfort and/or discomfort with the device), (8) any of (1)-(8)
acquired from or determined for another user or users, or any combination of (1)-(8). As another
example, operation 214 can involve adapting the device 150 and/or making a new device based
partly or entirely on the extent of the body condition, the progression of the body condition (e.g.,
changes in the body condition), device wear data or the lack thereof, for example, based on
motion and sensor data, data collected before, during, and after the usage of the subject’s device,
the impact/effect of the subject’s device on the subject’s body condition, or any combination
thereof. The device 150 can be adaptively regenerated (also referred to as adapted) and/or a new
device 150 can be made based on motion and sensor data (e.g., using sensors 152) periodically
during or continuously throughout usage. For example, for a scoliosis brace 150, the scoliosis
brace can be adapted by increasing the tightness of the brace on the body gradually (e.g.,
incrementally) through screws or actuators or soft robotics that can be adjusted automatically,

manually, or both. As still yet another example, the device 150 can be adapted and/or a new
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device 150 can be designed when the monitor map, parameter, and sensor changes. If the monitor
map changes, operation 214 can determine why the map changed, for example, whether due to the
device 150, due to growth of the subject (e.g., from a growth spurt), due to the clothes of the
subject (e.g., wearing thicker clothes or thinner clothes as compared to a previous monitored
map), due to the subject not wearing the device (e.g., due to someone else wearing the device), or
any combination thereof. The device sensors can measure tension between two or more points of
the device 150. The device 150 can be adapted and/or adjusted when the measured tension falls
within a desired range, falls outside the desired range, or both. One or multiple desired ranges can
be programmed into the device.

[0194] The device can be dynamically adaptable, for example, capable of providing dynamic
feedback to the subject and/or to the body condition through electrical and/or mechanical signals
to improve the adjustment of the subject and/or the body condition to create a better fit and to
permanently adopt the structure of the subject to the structure of the device. This can
advantageously dynamically affect the patient in real-time. The electrical and/or mechanical
signals can, for example, provide the subject with a gentle nudge to as a reward to maintain their
current behavior (e.g., maintain their current posture, maintain the current position of the device),
change their current behavior (e.g., change their current posture, change the current position of the
device, or both. One or multiple signals can be communicated to the subject via the device to
correct the position of their device, to keep wearing the device, to take off their device, to adapt
their device, or any combination thereof. The dynamic feedback can be linked to another device
the subject wears or carries, such as a phone, computer, clothing or any combination thereof. One
or multiple signals can be communicated to this other device to alert the subject, for example, via
a ring and/or vibration of their phone to remind the subject to wear their device, to take off their
device, to adapt their device, or any combination thereof. The feedback can be provided, for
example, by one or multiple adaptable mechanics, vibratable elements, electrodes, sound
producers (e.g., speakers), or any combination thereof. The adaptable mechanics can include, for
example, one or multiple actuators, one or multiple soft robotics, one or multiple mechanical
assemblies, or any combination thereof.

[0195] The device adaptations can be non-predetermined such that the adaptations are not
determined during the design of the device, prior to the subject wearing the device, prior to
acquiring monitoring data, or any combination thereof. This can advantageously allow the device

150 to be custom adapted based on the subject’s behavior, the subject’s response to treatment, or
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both. The device can be designed, however, to allow for the device to be adapted using one or
multiple adaptation techniques. For example, the device can be adapted from a device first
configuration to device second configuration by automatically and/or manually adjusting and/or
modifying the device (e.g., the device elements, the device portions) to change the size, shape,
and/or dimensions of the device which can, for example, tighten the fit of the device, stretch the
device, expand the device, loosen the fit of the device, compress the device, collapse the device,
change the device’s monitoring capabilities, change the device’s user feedback (e.g., dynamic
feedback) capabilities, or any combination thereof. The device first configuration can be the
initial configuration of the device or any subsequent device configuration, where the subsequent
configuration can be a configuration adapted from a previous configuration (e.g., the device initial
configuration or a device subsequent configuration). The device initial configuration can be the
device configuration when the device is initially made. The device initial configuration may or
may not be adapted before the subject wears or the device is implanted into the subject for the first
time. For example, the device initial configuration can be but need not be adapted before the
subject wears or the device is implanted into the subject for the first time. The device 150 can
have a device initial configuration and a device final configuration. The device 150 can have one
or multiple intermediate device configurations between the device initial configuration and the
device final configuration.

[0196] The adaptation techniques can include, for example, adjusting one or multiple device
elements (e.g., lengthening, shortening, and/or curving (e.g., bending) at least one device
element), modifying one or multiple device elements (e.g., adding at least one device element,
removing at least one device element), adjusting the size, shape and/or dimensions of one or
multiple device portions (e.g., by adjusting and/or modifying device elements), adding at least one
device portion, removing at least one device portion, adding at least one device, changing the
location of one or multiple sensors, changing one or multiple sensors, adding one or multiple
sensors, removing one or multiple sensors, changing the location of one or multiple monitoring
sensors, changing one or multiple monitoring sensors, adding one or multiple monitoring sensors,
removing one or multiple monitoring sensors, changing the location of one or multiple subject
feedback devices (e.g., electrodes), changing one or multiple subject feedback device, adding one
or multiple subject feedback devices, removing one or multiple subject feedback devices, or any

combination thereof.
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[0197] The device adaptations can be predetermined and/or not predetermined. For example, the
device adaptions can be predetermined and/or not predetermined such when the device is adapted
from a device first configuration to a device second configuration, the adaptation is a previously
determined adaptation or is not a previously determined adaption. None, some, or all of the
device adaptations can be predetermined. None, some, or all of the device adaptations can be not
predetermined. For example, one or multiple device adaptions can be planned or unplanned. As
another example, a series of successive device adaptations can be planned or unplanned. Whether
an adaptation is planned or unplanned, the adaptation can be an expected and/or anticipated
adaptation. However, when the adaptation is planned or predetermined, the device 150 can be
designed so that the planned adaptation can be easier to manually or automatically achieve than if
the planned adaptation was not predetermined or unplanned. For example, operation 204 can, for
example, estimate one or multiple device adaptations (e.g., a series of two or more device
adaptations) and design the device 150 to be adaptable from a device initial configuration to a
device final configuration. The adaptations can be adapted based on the subject’s behavior, the
subject’s response to treatment, monitoring data, subject’s comfort with the device, or any
combination thereof. As another example, the device adaptations can be predetermined, for
example, based on the treatment plan. In such cases the predetermined adaptations can be
projected adaptations, estimated adaptations, expected adaptations, or any combination thereof.
The predetermined adaptations can be adapted based on the subject’s behavior, the subject’s
response to treatment, monitoring data, subject’s comfort with the device, or any combination
thereof. For example, the devices 150 can be a series of predetermined orthodontic trays, where
each tray can be adaptable, can adaptively change, can be capable of providing dynamic feedback
to the subject, or any or all of the three.

[0198] The device adaptations can be achieved without remaking the device, without destroying
the device, without breaking the device, or any combination thereof. The device adaptations can
be permitted by the original design of the device. The device adaptations can be part of the design
of the device, part of the device treatment plan, or both.

[0199] The device 150 can be adapted to the subject and/or the body condition such that the
device 150 can be adapted (e.g., refit, dynamically adapted) to better fit the condition’s
progression, for example, by changing the device size, shape and/or dimensions from a device
first configuration to a device second configuration. In this way, for example, the method 200 can

be an adaptive platform that can design many different devices that fit very many conditions, can
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adapt the condition to the subject as the subject’s body shape changes, as the subject’s behavior
changes, or both. For example, after usage of the device 150 gets to a point when the
applied/measured pressure or the fit is no longer satisfactory to produce the desired anatomical
change in the subject, a new device 150 can be created and/or the device can be adapted to meet
the new state of the subject and/or the condition to produce the desired anatomical change in the
subject and/or the condition. For example, the device 150 can be configured to produce a desired
first anatomical change of the subject and/or condition. Once the desired first anatomical change
is achieved, once the anatomical change stabilizes before, at, or beyond the desired first
anatomical change, and/or when the desired anatomical change is below, at, or above a threshold
rate of change, the device 150 can be adapted and/or a new device 150 can be designed to achieve
a desired second anatomical change, where the desired second anatomical change can be the same
type or a different type of anatomical change as the first anatomical change.

[0200] For example, the device 150 can be configured to reduce the subject’s spine curvature
from a spine first curvature to a spine second curvature (e.g., from radius of curvature of 40
degrees to a radius of curvature of 30 degrees), for example, while the device is in a device first
configuration {e.g., a device initial configuration, a device second configuration, a device initial
configuration, or any device subsequent configuration). The device 150 can then be adapted from
the device first configuration to a device second configuration where the device second
configuration can be configured to reduce the subject’s spine curvature from the spine second
curvature (e.g., radius of curvature of 30 degrees) to a spine third curvature (e.g., to a radius of
curvature of 20 degrees). As another example, once the device 150 changes the subject’s spine
curvature from the spine first curvature to the spine second curvature, a new device 150 can be
designed and made to urge the subject’s spine from the spine second curvature to the spine third
curvature.

[0201] The device 150 can be adapted and/or a new device 150 can be designed and/or made
when the desired anatomical change of the device 150 is achieved, when the desired anatomical
change stabilizes before, at, or beyond the desired first anatomical change, when the desired
anatomical change is below, at, or above a threshold rate of change, or any combination thereof.
For example, for a scoliosis brace 150, a first device 150 can urge (e.g., force) a spine having a 40
degree curvature to 30 degrees at which point the device shape, size and/or dimensions may be
insufficient to produce any further anatomical change (e.g., further reduction in the spine

curvature, may be insufficient to produce the desired anatomical change (e.g., rate of reduction of
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the spine curvature), or both, such that the scoliosis brace 150 can be adapted and/or a new device
150 can be designed to produce the desired anatomical change in the subject. If the desired
anatomical change is not achieved by the adapted or new device 150, the device 150 can be re-
designed or adapted. For example, for a scoliosis brace, if the pressure points of the brace 150 are
too small or too large to create a desired change in pressure against the subject, the brace 150 can
be redesigned or adapted to increase or decrease the size of the pressure points, for example, by
increasing or decreasing the surface of one or more sections of the brace that are configured to
apply pressure to the subject.

[0202] The device 150 can be adapted, for example, when the subject grows out of the device
(e.g., where the subject is a child, where the subject gains or loses weight, where the subject has
an abnormal growth that increases or decrease in size (e.g., a tumor), or any combination thereof).
[0203] The device 150 can support and correct body conditions of children, adults, animals or
any or all of the above. As another example, the device 150 can support and correct body
conditions of children and can support body conditions of adults. As yet another example, the
device 150 can be a support device for use after surgery or injury that can be specific to surgery or
injury recovery, a surgical device, a cutting device, or a scalpel.

[0204] Adapting the device 150 via the method 200 (e.g., in operation 214) can include adapting
the 3D target models, where the 3D target models can be dynamically adapted to the subject based
on the subject’s data collected before, during, and after the usage of the device. In this way, the
device 150 can dynamically affect the subject, for example, affect the subject with a first group of
forces when the device is in a device first configuration and affect the subject with a second group
of forces different from the first group of forces when the device is in a device second
configuration different from the device first configuration. For example, a device can have its
dimensions adaptively regenerated based on motion and sensor data while the user is wearing the
device, during a treatment plan but when the user is not wearing the device, or both, where the
regenerated device can include any adaptation of the device’s dimension (e.g., adjusted, modified,
or both). For example, for a scoliosis brace 150, the scoliosis brace can have a structural shape or
material that can adapt based on the changes in the body such as bone growth or increase or
decrease in body fat. The adaptation of the 3D target models can be simulated, approved by the
system 100, or both. The 3D target model adaptations can be implemented in the device 150

manually, automatically, or both. The device can be manually and/or automatically adjusted with
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or without adapting a 3D target model. The device can be manually and/or automatically adjusted
with or without first adapting a 3D target model.

[0205] The adapted 3D models can be configured to fit the subject, can be configured to address
the current state of the body condition of the subject after the use of a previous device by the
subject (e.g., an immediately preceding device), or both.

[0206] The devices 150 can have a device first configuration and one or multiple subsequent
device configurations (e.g., a device second configuration different from the device first
configuration, a device third configuration different from the device first and/or second
configurations, and so on, for example, to 10 or less subsequent device configurations, 100 or less
subsequent device configurations, 1000 or less subsequent device configurations, including every
1 device configuration increment within these ranges). The devices can be adjusted, modified,
reconfigured, or any combination thereof into one or multiple subsequent device configurations,
for example, from a device first configuration into a device second configuration different from
the device first configuration. For example, a single device 150 can have 1 to Npc.1 device
configurations, where Npc can be the total number of device configurations. Npc can range, for
example, from 1 to 5, 1 to 10, 1 to 25, 1 to 100, 1 to 1000, 1 to 10000, including every 1 device
configuration increment within these ranges. A single device can thereby function as a series of
devices that are each adaptable (e.g., adjustable, modifiable, reconfigurable, or any combination
thereof) to affect one or multiple body structures of the user, one or multiple body functions of the
user, or both. As another example, a device can thereby be changed into a series of devices that
are each adjustable, modifiable, reconfigurable, or any combination thereof to affect one or
multiple body structures of the user, one or multiple body functions of the user, or both.

[0207] A single device can be part of or not part of a series of multiple devices. For example,
each device can be a standalone device that is not part of an intended or unintended series of
multiple devices. In such variations, a device can be adjusted, modified, or reconfigured into a
series of device configurations that can achieve the same effects as a series of multiple devices.
For example, where the devices are orthodontic trays, a single orthodontic tray can be adjusted,
modified and/or reconfigured either by the system, doctor, or user, such that a series of separate
orthodontic trays can be replaced with less than the number of orthodontic trays in the series (e.g.,
1 tray, 2 trays, 3 trays), where each orthodontic tray can function as a series of multiple different
orthodontic trays. As another example, the devices can be part of a series of devices. For

example, the devices can be devices that are part of an intended or unintended series of devices.
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A device series can have, for example, 2 to 10 or less devices, 2 to 50 or less devices, 2 to 100 or
less devices, including every 1 device increment within these ranges (e.g., 5 devices, 10 devices,
15 devices, 50 devices, 100 devices). Each device in the series can be adjustable, modifiable,
reconfigurable, or any combination thereof. As another example, some or all of the devices in a
series of multiple devices can be non-adjustable, non-modifiable, non-reconfigurable, or any
combination thereof.

[0208] The devices can be designed and applied to the user over time to stabilize the target body
structure, change a body structure (e.g., reposition a body structure), move a body structure, or
any combination thereof.

[0209] For example, where the device 150 is a scoliosis brace, the device 150 can be designed
and applied to the user over time in order to change (e.g., reposition, move) the subject’s spine in
successive steps. The device 150 can be configured to be adjusted in increments, for example, in
increments of 1mm to Smm, Imm to 10mm, Imm to 100mm, including every 1mm increment
within these ranges. The device 150 can thereby be configured to move the spine (e.g., change the
shape of the spine) in successive increments, where the successive use of the device 150 in each
of its configurations permits the device 150 to progressively move the spine in increments of
about less than 25mm, less than 10mm, less than 5Smm, less than 2 mm, less than 1 mm, less than
0.5 mm, or any combination thereof. As another example, the device 150 can thereby be
configured to move the spine (e.g., change the shape of the spine) in successive increments, where
the successive use of the device 150 in each of its configurations permits the device 150 to
progressively change the one or multiple radii of curvature of the subject’s spine in increments of
about less than 25 degrees, less than 10 degrees, less than 5 degrees, less than 2 degrees, less than
1 degree, less than 0.5 degrees, or any combination thereof. The increments can refer to the
maximum linear translation of any point of a vertebra or spinal disk as a result of using the device
150 in one of its configurations. The device 150 can be adapted (e.g., adjusted, moditied, or
reconfigured) so that the device 150 can function as a series of devices such that the successive
device configurations can differ in their spine-conforming configuration by less than 25mm, less
than 10mm, less than Smm, less than 2 mm, less than 1 mm, less than (.5 mm, or any combination
thereof, respectively, and/or can differ in their spine-conforming configuration by less than 25
degrees, less than 10 degrees, less than 5 degrees, less than 2 degrees, less than 1 degree, less than

0.5 degrees, or any combination thereof.
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[0210] The method 200 can be an adaptable software platform. The method 200 can be a data
platform. The method 200 can involve algorithm learning. The learning methods can include
machine learning, online machine learning, online learning, or any combination thereof. For
example, one or multiple operations in the method 200 (e.g., any one operation or subset of the
operations) can use supervised and/or unsupervised online learning with machine learning
techniques such as computer vision, statistical learning, deep learning, differential geometry,
mathematical topology, natural language processing, including, regression, Markov models,
support vector machines, Bayes Classifier, clustering, decision trees, neural networks, or any
combination thereof. The system 100 can use such learning algorithms to iteratively improve the
estimation and/or determination of the device adaptations, for example, in operation 214.

[0211] The operations 202, 204, 206, 208, 210, 212, 214, 216 and 218 can be interchangeably
combined, rearranged, substituted, and/or omitted in any combination, and can be executed in any
order, for example, in the order shown in Figure 2A. Additional operations that are not shown can
be added to the method 200 or can be part of a separate implementable and/or performable
method. For example, the method 200 can involve repeating and performing operations 202, 204,
206, 208, 210, 212, 214, 216 and 218 in any order and in any combination. As another example,
the monitoring, treatment decision, and device adaptation operations 208, 210, 212 and 214 can be
repeated, for example, until a desired anatomical change of the body condition is achieved,
including maintenance, improvement, or removal of the body condition of the subject. The data,
results, and/or outcomes of every step in the method 200 can improve each step in the outcome in
the method 200.

[0212] Operations 202, 204, 206, 208, 210, 212, and 214, or any combination thereof, can be
iterated until a desired anatomical change of the subject is achieved, maintained, or both.

[0213] For example, Figure 2B illustrates another variation of the process 200 that is
implementable using and/or performable by the system 100, using the system 100, or both.
[0214] Figure 2B illustrates that the method 200 can involve operations 202, 204, 206, 208 and
214 and that these operations, or any combination thereof, can be iterated until a desired
anatomical change of the subject is achieved, maintained, or both.

[0215] The operations 202, 204, 206, 208 and 214 can be interchangeably combined, rearranged,
substituted, and/or omitted in any combination, and can be executed in any order, for example, in
the order shown in Figure 2B. Additional operations that are not shown can be added to the

method 200 or can be part of a separate implementable and/or performable method. For example,
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the method 200 can involve repeating and performing operations 202, 204, 206, 208, and 214 in
any order and in any combination. As another example, the monitoring, treatment decision, and
device adaptation operations 208, 210, 212 and 214 can be repeated, for example, until a desired
anatomical change of the body condition is achieved, including maintenance, improvement, or
removal of the body condition of the subject.

[0216] The body conditions referred to throughout can include any treatable condition or non-
treatable condition, where treatment can include improvement of the condition, stabilization of the
condition, non-worsening of the condition, or any combination thereof. Non-treatable conditions
can be conditions that cannot be improved, but that can be stabilized or prevented or inhibited
from becoming worse.

[0217] The devices can include, for example, orthoses, orthopedic devices, assistive devices,
prostheses, implants, non-medical devices, non-medical structures, or any combination thereof.
The devices can be supportive devices, corrective devices, therapeutic devices, surgical devices,
or any combination thereof. For example, the devices 150 can support but not correct a body
condition. As another example, the devices 150 can support and correct a body condition. The
device 150 can support and/or correct the condition (e.g., medical condition) of the subject.
[0218] The devices can provide support to and/or correct alignment of a portion of a subject’s
body. For example, the devices can include joint braces (e.g., for wrists, ankles, knees, elbows,
sacroiliac joints), back braces (e.g., scoliosis braces), implants (e.g., rods, screws, pins, plates for
bones, artificial discs), external fixation devices for internal and external support for bones,
replacement joints (e.g., for knees, elbows, hips), splints (e.g., for bones), bone fracture repair
components (e.g., rods, screws, plates), or any combination thereof. The assistive devices can
include, for example, canes, crutches, walkers, wheelchairs (e.g., for subject’s with cerebral
palsy), or any combination thereof.

[0219] The prostheses (also referred to as prosthetic devices) can include, for example, limb
prostheses (e.g., arm prostheses, leg prostheses), ocular prostheses, extremity prostheses (e.g.,
hands, fingers, feet, toes), breast prostheses, face prostheses (e.g., nose prostheses), or any
combination thereof.

[0220] The implants can include medical and/or non-medical implants. For example, the medical
implants can include implantable devices such as stents, vascular connectors (e.g., anastomotic
connectors), artificial heart valves, artificial organs (e.g., hearts), spinal cages, or any combination

thereof. The non-medical implants can include, for example, cosmetic implants.
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[0221] The non-medical structures can include, for example, fashion products such as clothing
(e.g., dresses, pants, shirts), hats, and gloves designed to fit under the device, over the device, or
configured to house the device.

[0222] Figures 3A-3D illustrate that the data acquisition device 102 can acquire a front image
302, a left image 304, a back image 306, a right side image 308, respectively, or any combination
thereof, of a subject. The data acquisition device 102 can acquire the images in any order. As
another example, the data acquisition device 102 can acquire a 360 degree view of the subject.
The 360 degree view can be a video, can be a series of photos, for example, a series of photos
taken every 1 degree to 45 degree increment in the 360 degree photo pan, including every 1
degree increment within this range, or both. The subject can be a generic subject or a target
subject. The data capture in Figures 3A-3D can be performed, for example, before, during, or
after operation 202. The data capture in Figures 3A-3D can be a data capture for a scoliosis brace,
where, for example, the images in Figures 3A-3D can be acquired before or after operation 202
diagnoses that the subject has scoliosis.

[0223] Figures 3A-3D further illustrate that the acquired image can be displayed on a data display
device (e.g., a smartphone, computer display) having a graphical user interface (GUI), for
example, a GUI 300 having the features displayed in Figure 3A-3D. The data display device can
be the data acquisition device 102. The data display device can be an on device GUI. The data
display device can have multiple data acquisition devices 102.

[0224] Figures 4A-4G illustrate a variation of a body condition screening application 400 as
performable using the data acquisition device 102, where the screening application can be
displayed on the GUI 300. The body condition screening and/or diagnosis application can be a
computer algorithm or web-based platform. The body condition screening application can be a
downloadable smartphone application. The body condition screening application 400 can guide
the user of the data acquisition device 102 through the various steps, can automatically proceed to
a next step when step has been completed, or both. For example, the body condition application
can guide a user of the data acquisition device through steps 402, 404, 406, 408, 410, 412, and/or
414.

[0225] Figure 4A illustrates that the body condition screening application can include screening
navigation content 402 displayed by the GUI 300 with the features shown, for example, subject
identifying data, selectable measurements (e.g., back photo, horizon photo, scoliometer), an

additional observations sections for the screener (e.g., medical professional) to input into the data
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acquisition device 102, selectable touch screen buttons (e.g., a home screen, an insurance input
button, patient or guardian input button), or any combination thereof.

[0226] Figure 4B illustrates that the body condition screening application 400 can include back
photo diagnostic content 404 with the various features shown on the GUI 300. For example, the
body condition screening application 400 can indicate that that the data acquisition is too close to
the subject (e.g., as shown in Figure 4B), too far from the subject, an acceptable distance from the
subject, or any combination thereof. One or multiple alignment bars can be displayed on the GUI
300 before, during, and/or after the back photo is acquired.

[0227] Figure 4C illustrates that the body condition screening application 400 can include
instruction content 406 with the various features shown on the GUI 300. For example, the
instruction content 406 can provide instructions for how the subject should position their body for
a horizon photo (e.g., “Have the patient put their hands together, keep their knees straight and
move into a forward bend”).

[0228] Figure 4D illustrates that the body condition screening application 400 can include back
photo diagnostic content 408 with the various features shown on the GUI 300. One or multiple
alignment bars can be displayed on the GUI 300 before, during, and/or after the back photo is
acquired.

[0229] Figure 4E illustrates that the body condition screening application 400 can include
instruction content 410 with the various features shown on the GUI 300. For example, the
instruction content 410 can provide instructions for how the subject and data acquisition device
user should position their bodies for a scoliometer measurement and how the data acquisition user
should use the scoliometer (e.g., “Sit behind the patient. You’re going to slide your device down
the patient’s spine while they’re in a forward bend.”), where the scoliometer can be the same or
different data acquisition device as the device having the GUI 300.

[0230] Figure 4F illustrates that the body condition screening application 400 can include
instruction content 412 with the various features shown on the GUI 300. For example, the
instruction content 412 can provide instructions for how the subject and/or the data acquisition
device user (e.g., “The patient needs to be shirtless or in a bra. You need enough light to take a
crisp and clear recording.”), where the scoliometer can be the same or different data acquisition
device as the device having the GUI 300. The content 412 can show an example image or video
of how the scoliometer should be used to take a proper measurement of the curvature of the

subject’s spine.
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[0231] Figure 4G illustrates that the body condition screening application 400 can include
instruction content 414 with the various features shown on the GUI 300. For example, the
instruction content 414 can show the real-time data capture while taking a measurement with the
scoliometer (e.g., the data acquisition device 102).

[0232] Figures 1A-4G illustrate that the method 200 can be used to diagnose any body condition
and to treat the diagnosed body conditions. For example, the method 200 can involve diagnosing
a subject’s scoliosis and designing a scoliosis brace to treat the diagnosed scoliosis. Starting with
operation 202 of method 200, the diagnosis operation 202 can involve acquiring, via the data
acquisition device 102, one or multiple images of a subject 103T (also referred to as the target
object 103T). The data acquired can be, for example, x-rays, MRI images, CT scans, or any other
body image, including any combination of image modalities. For example, Figure 5SA illustrates
that the diagnosis of any condition (e.g., scoliosis) can involve, via operation 202, acquiring one
or multiple images of the target object 103T in one or multiple planes 500. For example, Figure
5A illustrates that operation 202 can involve acquiring zero, one, or multiple images in the frontal
plane 500r (also referred to as the coronal plane), acquiring zero, one, or multiple images in the
sagittal plane 500s (also referred to as the lateral plane), acquiring zero, one, or multiple images in
the axial plane 5004 (also referred to as the transverse plane), or any combination thereof, or any
two mutually perpendicular planes, or any three mutually perpendicular planes. For example, the
method 200 (e.g., in operation 202) can involve using whatever image data is available. As
another example, the method 200 (e.g., in operation 202) can involve using or acquiring whatever
image data allows a complete analysis of the body or a region of the body. For example, the
method 200 (e.g., in operation 202) can involve using or acquiring a 360 degree view of the
subject 103T, or any acquisition example listed in table 600A (e.g., frontal x-ray, sagittal x-ray,
axial x-ray). For example, for any given subject (e.g., subject 103T), the method 200 (e.g., in
operation 202) can indicate or be programmed to acquire three fully body x-rays, one in the
frontal plane 500, one in the sagittal plane 500s, and one in the axial plane 5004. As another
example, Figure 5A illustrates that the target object 103T can be represented as a whole body (or
any portion thereof) MRI image of the target object 103T, acquired, for example, from an MRI
scan, where the frontal, sagittal, and axial planes 500r, 500s, and 5004 in Figure 5A can be any
number and combination of slices in the frontal, sagittal, and axial planes 500r, 500s, and 5004,

respectively, of the target object 103T depicted in the MRI image (e.g., the three planes 500k,
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500s, and 5004 shown in Figure 5A). Figure 5B illustrates an exemplary reference object 103R,
which can be, for example, a compilation of every data acquisition of every target object 103T.
[0233] Figures 6A; and 6A; illustrate a table 600A (split across two pages due to page size
limitations) of various exemplary data that can be acquired in operation 202, examples of one or
multiple physical parameters 502 (also referred to as fit parameters) that can be determined from
the acquired data in operation 202, examples of one or multiple body conditions 504 that can be
diagnosable and that can be diagnosed from the physical parameters 502, examples of device
measurements 506 (also referred to as device fit requirements) for fitting the device 150 to the
target object 103T in operation 204, and examples of devices 150 that can be designed in
operation 204 to treat the body conditions 504 that are diagnosed in operation 202. Although
various examples are listed in the table spanning Figures 6A;1 and 6A;, these examples are non-
limiting. Operation 202 can use x-rays, MRI scans, CT scans, or any other modality suitable for
determining the physical parameters 502 of the target object 103T. For example, MRI is good for
soft tissue visualization, and CT and x-ray are both good for bone visualization (e.g., although CT
scans can be more accurate). Any image of the target 103T can be taken using any of these
modalities. For example, any combination of image modalities listed in Figures 6A; and 6A> can
be used when imaging the target object 103T. Further, many of the measurements listed in the
table in Figures 6A; and 6A> include topology.

[0234] Figures 6B-6B3 illustrate a table 600B (split across three pages due page size limitations)
of the examples of one or multiple body conditions 504 listed in table 600A, examples of primary
and secondary conditions associated with the body conditions 504 (e.g., any body condition 504
or any diagnosed body condition (e.g., body conditions 504) can be a primary condition), example
thresholds for treatment of the example primary conditions, the examples of devices 150 listed in
table 600A that can be designed in operation 204 to treat the body conditions 504 that are
diagnosed in operation 202, example adjustments of physical parameters 502 from parameter first
values to parameter second values (also referred to as first and second positions, respectively, of
the target object 103T) that the devices 150 can cause, and examples of monitoring data that can
be collected during treatment. If the devices 150 do not cause desired position change (e.g., from
parameter first to second values), the devices 150 can be adjusted or re-design to effected the
desired position change. With patient growth and/or sufficient time using the devices 150 while
in the second position (e.g., while the parameter value is the second value), the next treatment step

can generally be taken to change the parameter to a parameter third value. The devices 150
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designed by the method 200 can prevent progression and correct body conditions 504 while using
the devices 150 (e.g., while in a scoliosis brace).

[0235] For example, regarding data acquisition in operation 202 (e.g., examples in table 600A),
Figures 7A-7D illustrate that a frontal torso x-ray 702 (Figure 7A), a sagittal torso x-ray 704
(Figure 7B), a sagittal torso x-ray 704 (Figure 7C), and an axial torso x-ray 708 (Figure 7D) of the
target object 103T can be acquired in operation 202 using the data acquisition device 102.

[0236] Figures 7A-7D illustrate that the diagnosis operation 202 can involve electronically
determining, via a computer processor {e.g., a processor of the system 100), one or multiple
physical parameters 502 (also referred to as physical characteristics) of the subject 103T from the
acquired data (e.g., x-rays 702, 704, 706, and 708). For example, operation 202 can involve
measuring dimensions and angles in the acquired data (e.g., x-rays 702, 704, 706, and 708) and
can involve deriving additional data (e.g., ratios of measured dimensions, ratios of measured
angles) from the measured dimensions and angles. As another example, operation 202 can
involve measuring dimensions and angles identifiable or measurable in the acquired data (e.g., x-
rays 702, 704, 706, and 708) and can involve deriving additional data (e.g., ratios of measured
dimensions, ratios of measured angles) from the measured dimensions and angles. When the
method 200 screens for scoliosis, for example, the physical parameters 502 that are determined in
operation 202 can include, for example, the spine curvature in degrees, body dimensions such as
chest measurements, hip measurements, and torso measurements (e.g., horizontal torso
measurements of the hip, waist, underbust) in the frontal and sagittal planes, and the distance from
the apex of the spinal curves to the central sacral vertical line (CSVL), or any combination
thereof.

[0237] For example, Figures 7A-7D illustrate various exemplary physical parameters 502 that
can measured from the acquired data (e.g., x-rays 702, 704, 706 and 708) when the method 200
screens for a body condition 504 involving the spine of the subject 103T (e.g., scoliosis) in
operation 202.

[0238] Figure 7A illustrates, for example, that dimensions (e.g., X, X1, and X») angles (e.g., @1x
and @»x) can be electronically measured from frontal x-rays of the subject 103T (e.g., from x-ray
702), where dimension X can be width of the pelvis in the frontal plane dimension X; can be
width of the waist in the frontal plane, and dimension X5 can be width of the chest in the frontal
plane in Figure 7A, and where angle ®1x can be Cobb angle of the lumbar curve in the frontal

plane and angle ®>x can be Cobb angle of the thoracic curve in the frontal plane in Figure 7A.
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Figure 7A further illustrates that the physical parameters 502 measured on x-ray 702 (e.g.,
dimensions X, X1, and X> and angles ®1x and ®>x) can be electronically shown (e.g., graphically)
on the x-ray 702.

[0239] Figure 7B illustrates, for example, that dimensions (e.g., Y1, Y2, Y3, and Y4) and angels
(e.g., O1y and @2y) can be electronically measured from sagittal x-rays of the subject 103T (e.g.,
from x-ray 704), where dimension Y can be width of the pelvis in the sagittal plane, dimension
Y> can be width of the torso in the sagittal plane, dimension Y3 can be width of the waist in the
sagittal plane, and dimension Y4 can be width of the chest in the sagittal plane in Figure 7B, and
where angle @1y can be the angle of lumbar lordosis in the sagittal plane and angle ®2y can be
angle of kyphosis in the sagittal plane Figure 7B. Figure 7B further illustrates that the physical
parameters 502 measured on x-ray 704 (e.g., dimensions Y1, Y2, Y3, and Y4 and angles ®;y and
O2y) can be electronically shown (e.g., graphically) on the x-ray 704.

[0240] Figure 7C illustrates, for example, that dimensions (e.g., d) can be electronically measured
from sagittal x-rays of the subject 103T (e.g., from x-ray 706), where dimension d in Figure 7C
can be the distance from the apex of the spinal curves to the central sacral vertical line (CSVL).
[0241] Figure 7D illustrates, for example, that dimensions (e.g., a, b, and c¢) can be electronically
measured from axial x-rays of the subject 103T (e.g., from x-ray 708), where dimension a can be
the width of the torso in the sagittal plane, dimension b can be the width of the torso in the frontal
plane, and dimension ¢ can be the circumference of the torso in Figure 7D. Figure 7D further
illustrates that the physical parameters 502 measured on x-ray 708 (e.g., dimensions a, b, and ¢
can be electronically shown (e.g., graphically) on the x-ray 708.

[0242] Figures 7A-7D illustrate that operation 202 can further involve analyzing, via a computer
processor (e.g., a processor of the system 100), the physical parameters 502 (e.g., the measured
and/or derived physical parameters 502 derived from x-rays 702, 704, 706, and/or 708) to
diagnose the body conditions 504 of the patient. For example, operation 202 can determine, upon
an analysis of the physical parameters 502 of Figures 7A-7D, that the target object 103T has a
body condition 504 and that the body condition 504 is scoliosis. Operation 202 can diagnose the
body condition 504 from the physical parameters 502 by determining, for example, whether or not
one or multiple diagnosis thresholds for the body condition 504 have been reached or exceeded.
Each diagnosis threshold can be a threshold for one of the physical parameters 502 (e.g., one of

the physical parameters 502 shown in x-rays 702, 704, 706, and 708), can be a threshold for a
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parameter derived from one of the physical parameters (e.g., a ratio between two of the physical
parameters 502 shown in x-rays 702, 704, 706, and 708), or both.

[0243] For example, where the body condition 504 that is being screened for is scoliosis, the
scoliosis diagnosis threshold can be a Cobb angle of about 15 degrees to about 20 degrees, or
more broadly, a Cobb angle of about 10 degrees to about 20 degrees, or more broadly, a Cobb
angle of about 5 degrees to about 20 degrees, including every 1 degree increment within and over
these ranges, and such that the term about in these diagnosis thresholds can be the angle plus or
minus 0.5 degrees. For example, a Cobb angle of about 15 degrees can include any angle between
14.5 degrees and 15.5 degrees, including every 0.1 degree increment within this range (e.g., 14.5
degrees, 15.0 degrees, 15.5 degrees). The Cobb angle can be determined by measuring the angle
of the spine of the target object 103T. For example, using the physical parameters 502 shown in
Figures 7A-7D, the Cobb angle can be determined by measuring the Cobb angle in the frontal
plane 500r shown in Figure 7A, where the frontal plane Cobb angle can include a lumbar Cobb
angle, a thoracic Cobb angle, or both. There can be two Cobb angles, one for lumbar curve and
one for thoracic, or just one for lumbar or one for thoracic, as every curve is different.

[0244] Operation 202 can analyze, via a computer processor, whether the diagnosis threshold is
reached or exceeded. If the diagnosis threshold is reached or exceeded, operation 202 can
diagnose the body condition 504. For example, for scoliosis, upon determining that the Cobb
angle of the spine of the target object is over about 15-20 degrees, over about 10-20 degrees, or
over about 5-20 degrees, operation 202 can diagnose that the target object 103T has scoliosis. For
example, where Figure 7A illustrates a frontal plane Cobb angle of about 22 degrees and the
scoliosis diagnosis threshold is a Cobb angle of about 20 degrees, operation 202 can diagnose
scoliosis. As another example, where Figure 7A illustrates a frontal plane Cobb angle of about 20
degrees and the scoliosis diagnosis threshold is a Cobb angle of about 20 degrees, operation 202
can diagnose scoliosis. As another example, where Figure 7A illustrates a frontal plane Cobb
angle of about 17 degrees and the scoliosis diagnosis threshold is a Cobb angle of about 15
degrees, operation 202 can diagnose scoliosis. As yet another example, where Figure 7A
illustrates a frontal plane Cobb angle of about 5 degrees and the scoliosis diagnosis threshold is a
Cobb angle of about 5 degrees, operation 202 can diagnose scoliosis.

[0245] Upon diagnosing the body condition 504, which is also referred to as the primary body
condition, operation 202 can determine whether or not the diagnosed primary condition (e.g.,

scoliosis) is an indicator for a secondary condition. For example, where the primary condition is
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scoliosis (e.g., determined by comparing the physical parameters 502 to a frontal plane Cobb
angle threshold), the secondary condition can be hypo or hyper kyphosis. For example, upon
diagnosing the primary condition (e.g., scoliosis), operation 202 can indicate that the target object
103T may have the secondary condition (e.g., hypo or hyper kyphosis) upon a determination that
the target object 103T has the primary condition. The diagnosis of the primary condition can, for
example, trigger the method 200 in operation 202 to screen (e.g., analyze) the acquired data for
the secondary condition.

[0246] After diagnosing the body condition 504 in operation 202, operation 204 can involve
designing a device 150 to engage with (e.g., treat) the body condition 504. The device 150 can be
designed using the physical parameters 502 determined from the acquired data (e.g., x-rays 702,
704, 706, and 708), and based on the fit requirements 506 for the device 150 to treat the body
condition 504. As another example, the device 150 can be designed based on the physical
parameters 502, based on the device fit requirements, and based on the parameters of the body
condition 504 and/or parameters of the device 150 to be monitored.

[0247] The body condition 504 can be treated, for example, by adjusting one or multiple
parameters of or associated with the body condition 504 from a parameter first value to a
parameter second value. For example, the device 150 can be designed to adjust any of the
physical parameters 502 from a first value (e.g., the values measured and shown in x-rays 702,
704, 706, and 708) to a second value, where the second value can be selected by operation 204,
via a processor (e.g., a processor of the system 100), to stabilize or reduce the magnitude of the
body condition 504. For example, where the body condition 504 is scoliosis, the device 150
designed in operation 204 can be a scoliosis brace, and the scoliosis brace can be designed in
operation 204 to reduce the Cobb angle of the target object 103T from a Cobb angle first value to
a Cobb angle second value, where the Cobb angle second value can be about 5 degrees to about
12 degrees less than the Cobb angle first value, including every 1 degree increment within this
range (e.g., 5 degrees, 12 degrees). The Cobb angle first value can be the Cobb angle determined
in operation 202 from the acquired data (e.g., x-rays 702, 704, 706, and 708). The device 150 can
be designed in operation 204 to change the parameter first value (e.g., Cobb angle first value) to
the parameter second value (e.g., Cobb angle second value) over a time period ranging, for
example, from 2 months to 12 months, including every 1 week increment within this range and

including every 1 month increment within this range.
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[0248] The parameter first value can be the initial value of the parameter and the parameter
second value can be the final desired value of the parameter or any intermediate value between the
initial value and the final desired value. For example, operation 204 can design the device 150 to
adjust the parameter first value to the parameter second value in one or multiple stages, including
1 to 5 or more stages, 1 to 10 or more stages, 1 to 100 or more stages, including every 1 stage
increment within these ranges (e.g., 1 stage, 2 stages, 5 stages, 10 stages, 100 stages, or more
stages), where the number of stages can be dependent on the severity of the diagnosed condition
504 and on the amount that the parameter first value is being changed by the device 150. The
multiple stages can be treatment stages such that operation 204 can design the device 150 such
that the same device 150 can be used by the target object 103T for all of the treatment stages. The
device 150 can have a device configuration specific to each one of the treatment stages, where the
device 150 can be adjusted to have the device configuration specific to each one of the treatment
stages (e.g., via tightening a strap, loosening a strap).

[0249] The number of treatment stages can be selected to optimize the comfort for the target
object 103T, the speed of the treatment, or the efficacy of the treatment while moving a parameter
first value to a parameter second value via the device 150. For example, in analyzing the physical
parameters 502 of Figures 7A-7D, operation 204 can design the device 150 to have a first, second,
third, and fourth treatment stage. The first treatment stage can be the initial treatment stage,
where the device 150 can be configured to move the parameter first value to a parameter second
value (e.g., from a first Cobb angle to a second Cobb angle). After the first stage of treatment, the
device 150 can be adjusted to move the parameter second value to a parameter third value (from
the second Cobb angle to a third Cobb angle). After the second stage of treatment, the device 150
can be adjusted to move the parameter third value to a parameter fourth value (from the third
Cobb angle to a fourth Cobb angle). After the third stage of treatment, the device 150 can be
adjusted to move the parameter fourth value to a parameter fifth value (from the fourth Cobb
angle to a fifth Cobb angle). The parameter first value can be the initial value of the parameter
(e.g., Cobb angle) that the device 150 is designed to change. The last parameter value in the
treatment series (e.g., the fifth value in this 4-stage treatment example) can be the final desired
parameter value in the treatment series. The Cobb angle can decrease from the first Cobb angle to
the fifth Cobb angle. For example, where the Cobb angle is measured in Figures 7A-7D to be
greater than 25 degrees (e.g., 40 degrees), the configuration of the device 150 in the first stage of

treatment can be designed to move the Cobb angle from 40 degrees to 25 degrees while the target
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object 103T is wearing the device 150, the configuration of the device 150 in the second stage of
treatment can be designed to move the Cobb angle from 25 degrees to 15 degrees while the target
object 103T is wearing the device 150, the configuration of the device 150 in the third stage of
treatment can be designed to move the Cobb angle from 15 degrees to 5 degrees while the target
object 103T is wearing the device 150, and the configuration of the device 150 in the fourth stage
of treatment can be designed to move the Cobb angle from 5 degrees to 0 degrees while the target
object 103T is wearing the device 150.

[0250] In designing the device 150 in operation 204, the physical parameters 502 that are
determined in operation 202 can function as inputs for the design of the device 150, meaning that
the device 150 can be designed to fit the target object 103T taking into account the target object’s
unique body shape and dimensions (e.g., their physical parameters). In this way, the physical
parameters 502 can be used to both diagnose the body condition 504 and to determine the fit
parameters of the device 150 that is designed in operation 204 to treat the diagnosed body
condition (e.g., scoliosis).

[0251] For example, where the GDD is used in operation 204, the physical parameters 502 are the
measurements of the target object 103T and the device fit requirements are the fit requirements of
the reference object 103R such that in operation 204, the device fit requirements for the reference
object 103R are applied to the physical parameters 502 of the target object 103T to create a user-
specific device that fits the physical parameters 502 of the user 103T. Using the GDD, the device
fit requirements are the dimensions and other features that the device 150 would have to fit the
reference object 103R to treat the same body condition 504 in the reference object 103R that was
diagnosed in the target object 103T (e.g., the scoliosis that was diagnosed in operation 202 upon
analyzing x-rays 702, 704, 706, and 708).

[0252] In addition to using the physical parameters 502, operation 204 can also design the device
150 based on the parameters that are going to be monitored, such that the placement of the sensors
152 on the device 150 can be selected so that the sensors 152 can monitor the device 150 and/or
the target object 103T in any of the treatment stages of the device 150. As another example,
operation 204 can design the device 150 such that the sensors 152 can be removably attachable to
the device and design sensor attachment locations on the device 150 for each of the treatment
stages of the device 150, where the position of the sensors 152 on the device 150 can be adjusted

for each of treatment stages.
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[0253] With respect to Figures 7A-7D and the scoliosis that was diagnosed in operation 202, once
the scoliosis brace is designed in operation 204, the scoliosis brace can be created in operation
206, for example, using any manufacturing method, including any of the manufacturing methods
disclosed herein (e.g., 3D printing).

[0254] With respect to Figures 7A-7D and the scoliosis diagnosed in operation 202, once the
device 150 is designed in operation 204 and the device 150 is created in operation 206, the body
condition 504 and/or the user’s use of the device 150 can be monitored, for example, via one or
multiple sensors 152. For example, the scoliosis brace designed in operation 204 can be designed
with one or multiple sensors 152 (e.g., pressure sensors) that can monitor the pressure applied to
the target object 103T via the device 150 when the target object 103T wears the device. When the
target object 103 wears the scoliosis brace, the pressure applied to the user can be tracked and
stored, for example, in a local memory on the device and/or can be stored on the cloud. This
pressure data can be used to determine, for example, when each treatment stage is complete. Any
treatment stage can be considered complete, for example, when the pressure sensed by the
pressure sensor(s) decreases by or increases by 500Pa to 2000Pa relative to a first pressure sensed
by the pressure sensor at the start of any treatment stage, including every 1 Pa increment within
this range (e.g., 500 Pa, 1000Pa, 2000Pa), decreases by or increases by 25% to 50% relative to a
first pressure sensed by the pressure sensor at the start of any treatment stage, including every 1%
increment within this range (e.g., 25%, 35%, 50%), or decreases or increases to a desired or
expected pressure, for example, where the desired or expected pressure can be 25% to 50% lower
or higher than a first pressure sensed by the pressure sensor at the start of any treatment stage,
including every 1% increment within this range (e.g., 25%, 35%, 50%). As another example, the
pressure data collected by the device 150 via the sensors 152 can be used to determine how to
adjust the scoliosis brace at the start of a next treatment stage so that the scoliosis brace applies
the desired pressure to change the Cobb angle as desired. As yet another example, the change in
the spine curvature of the target object 103T can be monitored, for example, via sensors 152 of
the device 150 and/or via periodic (e.g., every 1 month to 6 month) data acquisitions by the data
acquisition device 102 (e.g., of the system 100). For example, the relative positions of the sensors
152 (e.g., of the pressure sensors and/or location sensors) sensors can be monitored or determined
in operation 208 to determine the spine curvature of the target object 103T or to estimate the spine

curvature of the target object 103T.
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[0255] Operation 210 can involve determining, via a computer processor (e.g., a processor of the
system 100), whether to continue treatment based on monitoring data related to the scoliosis
and/or the scoliosis brace, a reassessment of the scoliosis, or both. As described above, the
determination to continue treatment can be made, for example, based partly or entirely on an
observed anatomical change of the subject (e.g., a change in any of the physical parameters 502).
For example, for scoliosis, the observed anatomical change can be a change in the Cobb angle, for
example, a threshold decrease in the Cobb angle of about 5 degrees to about 12 degrees. As
another example, the threshold decrease in the Cobb angle can be dependent on the device 150
that is designed and the treatment stages. For example, in the four-stage scoliosis brace described
above, the threshold decrease can correspond to the desired decrease in the Cobb angle in each of
the stages. For example, in the first stage the Cobb angle is decreased from 40 degrees to 25
degrees, so the threshold decrease in the first stage can be 15 degrees, in the second stage the
Cobb angle is decreased from 25 degrees to 15 degrees, so the threshold decrease in the Cobb
angle in the second stage can be 10 degrees, in the third stage the Cobb angle is decreased from 15
degrees to 5 degrees, so the threshold decrease in the Cobb angle in the third stage can be 10
degrees, and in the fourth stage the Cobb angle is decreased from 5 degrees to 0 degrees, so the
threshold decrease in the Cobb angle in the fourth stage can be 5 degrees. However, any decrease
between any two Cobb angle values (e.g., between a first Cobb angle value to a second Cobb
angle value) can be the observed anatomical change. Until the threshold decrease in the
anatomical change is observed (e.g., by reassessing the physical parameters 502 of the subject
103T via a data acquisition device 102 of the system 100 and/or via one or more sensors 152 of
the device 150, and, for example, re-determining the physical parameters 502 shown in x-rays
702, 704, 708), operation 210 can make a determination to continue treatment, where operation
212 can determine whether to maintain the treatment (e.g., keep the device 150 at the current
treatment stage configuration, for example, keep the dimensions of the device 150 the same) or
change the treatment (e.g., adjust the device 150 to the next treatment stage configuration, for
example, change the dimensions of the device 150). When the threshold decrease in the
anatomical change is observed, operation 210 can make a decision to terminate treatment, after
which the method 200 can make the decisions described elsewhere in this disclosure with respect
to operations 216 and 218.

[0256] As another example, the determination to continue treatment can be made when the device

150 achieves a desired anatomical change of the subject 103T. For example, for scoliosis, the

71



S O 0o N o OB~ W NN =

W W W W NN N NN NN DN DN NN DN &= a g d a a a2
W N = O © 00 N OO O b~ W N = O O 00N O O B~ WwDNhN o=

WO 2020/092571 PCT/US2019/058872

desired anatomical change can be a desired threshold change of the Cobb angle, which can be
considered achieved, for example, when, after the subject 103T removes the scoliosis brace, the
Cobb angle of the subject 103T stays at the desired Cobb angle (i.e., the Cobb angle that the
scoliosis brace forces or urges the subjects spine to have when the subject 103T wears the
scoliosis brace), plus or minus 5 degrees, for a period of 1 day to 14 days, including every 1 day
increment within this range. Until the desired anatomical change of the subject 103T achieved,
which can be determined, for example, by reassessing the physical parameters 502 of the subject
103T via a data acquisition device and/or via one or more sensors 152 of the device 150 and re-
determining, for example, the physical parameters 502 shown in x-rays 702, 704, 708, operation
210 can make a determination to continue treatment, where operation 212 can determine whether
to maintain the treatment (e.g., keep the device 150 at the current treatment stage configuration,
for example, keep the dimensions of the device 150 the same) or change the treatment (e.g., adjust
the device 150 to the next treatment stage configuration, for example, change the dimensions of
the device 150). As another example, the method 200 can determine whether or not the desired
anatomical change of the subject 103T is achieved by measuring the pressure sensed by the
pressure sensors when the subject 103T puts on the scoliosis brace for the first time after the 1 day
to 14 day wear break period. For example, if at a reference time (e.g., time zero) the pressure
sensor measures the pressure to be a reference pressure and if after the subject 103T does not wear
the scoliosis brace for 1 to 14 days after the reference time (e.g., time zero), the pressure sensed
by the pressure sensor(s) does not decrease by or does not increase by 500Pa to 2000Pa relative to
the reference pressure, including every 1 Pa increment within this range (e.g., 500 Pa, 1000Pa,
2000Pa), or does not decrease by or does not increase by 25% to 50% relative to the reference
pressure, including every 1% increment within this range (e.g., 25%, 35%, 50%), operation 210
can make a determination to continue treatment. As another example, for scoliosis, the desired
anatomical change can be a desired threshold change of the pressure measured or detected by the
sensors 152 (e.g., by pressure sensors), which can be considered achieved, for example, when,
while the subject 103T wears the scoliosis brace, the pressure sensed by the pressure sensor(s)
decreases by or increases by 500Pa to 2000Pa relative to a first pressure sensed by the pressure
sensor at the start of any treatment stage, including every 1 Pa increment within this range (e.g.,
500 Pa, 1000Pa, 2000Pa), decreases by or increases by 25% to 50% relative to a first pressure
sensed by the pressure sensor at the start of any treatment stage, including every 1% increment
within this range (e.g., 25%, 35%, 50%), or decreases or increases to a desired or expected

pressure, for example, where the desired or expected pressure can be 25% to 50% lower or higher
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than a first pressure sensed by the pressure sensor at the start of any treatment stage, including
every 1% increment within this range (e.g., 25%, 35%, 50%). Until the desired change in
pressure detected by the sensors 152 is achieved (e.g., decreases by or increases by 500Pa to
2000Pa, decreases by or increases by 25% to 50% relative to a pressure initially sensed at the start
of any treatment stage, or decreases or increases to a desired or expected pressure, for example,
where the desired or expected pressure is 25% to 50% lower or higher than the pressure initially
sensed at the start of any treatment stage), operation 210 can make a determination to continue
treatment.

[0257] Operation 210 can make a determination to continue treatment if the desired anatomical
change of the subject 103T has not yet been reached, where operation 212 can then determine
whether to maintain the treatment (e.g., keep the device 150 at the current treatment stage
configuration, for example, keep the dimensions of the device 150 the same) or change the
treatment (e.g., adjust the device 150 to the next treatment stage configuration, for example,
change the dimensions of the device 150). For example, for the scoliosis brace, when the subject
103T is in the first treatment stage and the device 150 has dimensions to move the Cobb angle
from 40 degrees to 25 degrees while the target object 103T is wearing the device 150, operation
210 can determine to keep the dimensions of the scoliosis brace the same if, when the scoliosis
brace is worn by the subject 103T, the Cobb angle is corrected to a Cobb angle greater than 25
degrees (but less than 40 degrees), or can determine to keep the dimensions of the scoliosis brace
the same if, when the scoliosis brace is worn by the subject 103T, the pressure sensed by the
pressure sensor(s) in the first treatment stage does not decrease by or does not increase by S00Pa
to 2000Pa relative to a reference pressure, including every 1 Pa increment within this range (e.g.,
500 Pa, 1000Pa, 2000Pa), or does not decrease by or does not increase by 25% to 50% relative to
the reference pressure, including every 1% increment within this range (e.g., 25%, 35%, 50%),
where the reference pressure can be a pressure detected by the pressure sensor at the start of any
treatment stage. When the desired anatomical change is detected via the method 200 (e.g., via
sensors 152, via the data acquisition device 102), operation 210 can make a decision to terminate
treatment, after which the method 200 can make the decisions described elsewhere in this
disclosure with respect to operations 216 and 218.

[0258] When operation 212 determines to change the treatment, the device 150 (e.g., the scoliosis

brace can be changed as described elsewhere in this disclosure with respect to operation 214.
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[0259] In progressing through the method 200 for any device 150, the method 200 can return to
any previous operation in the method 200 after operation 212, after operation 214, or after
operation 216 such that the method 200 can be circular and repeated as desired or as needed,
where the initial pass through the method 200 can be the initial state of the subject 103T and each
pass through operation 204, for example, can improve the design of the device 150. In this way
the device 150 can be continuously improved.

[0260] Turning back to Figures 5-7D, the data acquired via operation 202 (e.g., x-rays 702, 704,
706, and 708) can be acquired before or after anyone is aware that the subject 103T has the body
condition that is ultimately diagnosed (e.g., scoliosis) by operation 202. In other words, operation
202 can be a blind screening of the subject 103T or can be a targeted screening of the subject
103T, or any both, where a blind screening checks the subject 103T, via operation 202, for one or
multiple body conditions 504 without any previous information as to whether the subject 103T
has or does not have the body conditions 504 being screened for, and where a targeted screening
checks the subject 103T, via operation 202, for one or multiple body conditions 504 based on
information or data received that the subject 103T may have or should be checked for the body
conditions 504 being screened for in operation 202 (e.g., such data can include advice from a
medical professional or can be, for example, a secondary condition that is indicated from a
primary condition detected by operation 202). For example, the data acquired via operation 202
(e.g., x-rays 702, 704, 706, and 708) can be acquired to screen the subject 103T for any number of
body conditions, including scoliosis. As another example, the data acquired via operation 202
(e.g., x-rays 702, 704, 706, and 708) can be acquired to screen the subject 103T for a specific
body condition, for example, scoliosis, such that the data acquired via operation 202 (e.g., X-rays
702, 704, 706, and 708) is acquired to diagnose the extent of a body condition that the subject
103T already knows they have or that someone else (e.g., a medical professional such as a doctor)
has already diagnosed.

[0261] Figures 8 A-8F illustrate that a frontal x-ray 802 (Figure 8A), a frontal picture 804 (Figure
8B), a sagittal x-ray 806 (Figure 8C), a sagittal picture 808 (Figure 8D), a sagittal picture 8§10
(Figure 8E), and an axial x-ray 810 (Figure 8E), or any combination thereof, of a leg of the target
object 103T can be acquired in operation 202 using the data acquisition device 102. Figures §A-
8F illustrate various exemplary physical parameters 502 that can measured from the acquired data
(e.g., images 802, 804, 806, 808, 810, 812) when the method 200 screens for a body condition 504

in the leg (e.g., for a condition involving the knee) in operation 202.
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[0262] Figure 8A illustrates, for example, that dimensions (e.g., Y1, Y2, Y3, and L) and angles
(e.g., ®) can be electronically measured from frontal x-rays of a leg of the subject 103T (e.g.,
from x-ray 802), where dimension Y can be the horizontal width of the lower leg in the frontal
plane, dimension Y» can be the horizontal width of the knee in the frontal plane, dimension Y3 can
be the horizontal width of the upper leg in the frontal plane, and dimension L can be the length of
the leg that the brace must cover in Figure 8A, and where angle © can be the angle between the
lower and upper leg in the frontal plane in Figure 8 A. Figure 8A further illustrates that the
physical parameters 502 measured on x-ray 802 (e.g., dimensions Y1, Y2, Y3, and L and angle ©®)
can be electronically shown (e.g., graphically) on the x-ray 802.

[0263] Figure 8B illustrates, for example, that dimensions (e.g., Xi, X2, X3, and L) and angles
(e.g., ®) can be electronically measured from frontal pictures of a leg of the subject 103T (e.g.,
from picture 804), where dimension X; can be the horizontal width of the upper leg in the frontal
plane, dimension X5 can be the horizontal width of the knee in the frontal plane, dimension X3 can
be the horizontal width of the lower leg in the frontal plane, and dimension L can be the length of
the leg that the brace must cover in Figure 8B, and where angle ® can be the angle between the
lower and upper leg in the frontal plane in Figure 8B. Figure 8B further illustrates that the
physical parameters 502 measured on picture 804 (e.g., dimensions Xi, X2, X3, and L and angle
) can be electronically shown (e.g., graphically) on the picture 804. Figure 8B further illustrates
that the same picture (e.g., picture 804) can be displayed twice on the GUI 300 to show different
dimensions without crowding the picture (e.g., picture 804) with data.

[0264] Figure 8C illustrates, for example, that dimensions (e.g., X, X1, and X») and angles (e.g.,
®) can be electronically measured from sagittal x-rays of a leg of the subject 103T (e.g., from x-
ray 806), where dimension X can be the width of the lower leg in the sagittal plane, dimension X
can be the width of the knee in the sagittal plane, and dimension X> can be the width of the upper
leg in the sagittal plane in Figure 8C, and where angle © can be the angle between the lower leg
and the upper leg in the sagittal plane in Figure 8C. Figure 8C further illustrates that the physical
parameters 502 measured on x-ray 806 (e.g., dimensions X, X1, and X; and angle ®) can be
electronically shown (e.g., graphically) on the x-ray 806.

[0265] Figure 8D illustrates, for example, that dimensions (e.g., X1, X», X3, and L) can be
electronically measured from sagittal pictures of a leg of the subject 103T (e.g., from picture 808),
where dimension X; can be the width of the upper leg in the sagittal plane, dimension X can be

the width of the knee in the sagittal plane, dimension X3 can be the width of the lower leg in the
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sagittal plane, and dimension L can be the length between where X; and X3 are measured. Figure
8D further illustrates that the physical parameters 502 measured on picture 808 (e.g., dimensions
X1, X», X3, and L) can be electronically shown (e.g., graphically) on the picture 808.

[0266] Figure 8E illustrates, for example, that angles (e.g., ®) can be electronically measured
from sagittal pictures of a leg of the subject 103T (e.g., from picture 8§10), where angle ® can be
the angle between the upper and lower leg in Figure 8E. Figure 8D further illustrates that the
physical parameters 502 measured on picture 808 (e.g., dimensions X1, X2, X3, Ci, C2, and C3)
can be electronically shown (e.g., graphically) on the picture 808.

[0267] Figures 8 A-8D illustrate that when the images of the subject’s leg are acquired, the
subject’s leg can be straight (e.g., Figures 8A, 8B, and 8D) or bent (e.g., Figures 8c and 8E).
[0268] Figure 8F illustrates, for example, that dimensions (e.g., X, Y, and C) can be
electronically measured from axial x-rays of the subject 103T (e.g., from x-ray 812), where
dimension X can be the sagittal width of the knee or leg, dimension Y can be the frontal width of
the knee or leg, and dimension C can be the circumference of the knee or leg in Figure 8F. Figure
8F further illustrates that the physical parameters 502 measured on x-ray 812 (e.g., dimensions X,
Y, and C and angle ®) can be electronically shown (e.g., graphically) on the x-ray 812.

[0269] Figures 9A and 9B illustrate that a frontal x-ray 902 (Figure 9A) and a sagittal x-ray 904
(Figure 9B), or any combination thereof, of a pelvis of the target object 103T can be acquired in
operation 202 using the data acquisition device 102. Figures 9A and 9B illustrate various
exemplary physical parameters 502 that can measured from the acquired data (e.g., images 902
and 904) when the method 200 screens for a body condition 504 in the pelvis (e.g., for a condition
involving the hips) in operation 202.

[0270] Figure 9A illustrates, for example, that dimensions (e.g., X, y, a, b, L) and angles (e.g., ©®)
can be electronically measured from frontal x-rays of a pelvis of the subject 103T (e.g., from x-
ray 902), where dimension x can be the width of the hip joint cavity in the frontal plane,
dimension y can be the height of the hip joint cavity in the frontal plane, dimension a can be the
width of the pelvis in the frontal plane, dimension b can be the height of the pelvis in the frontal
plane, and dimension L can be the length of the femoral neck in the frontal plane in Figure 9A,
and where angle © can be the Q angle of the hip in Figure 9A. Figure 9A further illustrates that
the physical parameters 502 measured on x-ray 902 (e.g., dimensions X, y, a, b, L and angle ©)

can be electronically shown (e.g., graphically) on the x-ray 902.
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[0271] Figure 9B illustrates, for example, that dimensions (e.g., X, y, L1, and L) can be
electronically measured from sagittal x-rays of a pelvis of the subject 103T (e.g., from x-ray 904),
where dimension x can be the width of the hip joint in the sagittal plane, dimension y can be the
height of the hip joint in the sagittal plane, dimension L can be the width of the pelvis in the
sagittal plane, and dimension L» can be length of the femoral neck in the sagittal plane in Figure
9B. Figure 9B further illustrates that the physical parameters 502 measured on x-ray 904 (e.g.,
dimensions X, y, L1, and L2) can be electronically shown (e.g., graphically) on the x-ray 904.
[0272] Figures 10A-10C illustrate that a frontal x-ray 1002 (Figure 10A), a sagittal x-ray 1004
(Figure 10B), and an axial x-ray 1006 (Figure 10C), or any combination thereof, of a lower leg of
the target object 103T can be acquired in operation 202 using the data acquisition device 102.
Figures 10A-10C illustrate various exemplary physical parameters 502 that can measured from
the acquired data (e.g., images 1002, 1004, and 1006) when the method 200 screens for a body
condition 504 in the lower leg (e.g., for a condition involving a foot) in operation 202.

[0273] Figure 10A illustrates, for example, that angles (e.g., ® and ®:) can be electronically
measured from frontal x-rays of a leg of the subject 103T (e.g., from x-ray 1002), where angle ©®
can be the medial angle between the foot and the lower leg in the frontal plane and angle ®; can
be the lateral angle between the foot and the lower leg in the frontal plane in Figure 10A. Figure
10A further illustrates that the physical parameters 502 measured on x-ray 1002 (e.g., angles ®
and @) can be electronically shown (e.g., graphically) on the x-ray 1002.

[0274] Figure 10B illustrates, for example, that dimensions (e.g., y, ¥1, ¥2, L, and h) and angles
(e.g., ®) can be electronically measured from sagittal x-rays of a leg of the subject 103T (e.g.,
from x-ray 1004), where dimension y can be the width of the toes in the sagittal plane, dimension
y1 can be the width of the midfoot in the sagittal plane, dimension y> can be the width of the upper
foot in the sagittal plane, dimension L can be the length of the foot in the sagittal plane, and
dimension h can be the arch height of the foot in the sagittal plane in Figure 10B, and where angle
O can be the sagittal angle between the foot and the lower leg in Figure 10B. Figure 10B further
illustrates that the physical parameters 502 measured on x-ray 1004 (e.g., dimensions y, yi, y2, L,
and h and angle @) can be electronically shown (e.g., graphically) on the x-ray 1004.

[0275] Figure 10C illustrates, for example, that dimensions (e.g., y, y1, ¥2, and y3) and angles
(e.g., ®) can be electronically measured from sagittal x-rays of a leg of the subject 103T (e.g.,
from x-ray 1006), where dimension y can be the width of the upper foot in the axial plane,

dimension y; can be the width of the midfoot in the axial plane, dimension y» can be the width of
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the metatarsals in the axial plane, and dimension y3 can be the width of the toes in the axial plane,
in Figure 10C, and where angle ® can be the angle between the big toe and the rest of the foot in
the axial plane in Figure 10C. Figure 10C further illustrates that the physical parameters 502
measured on x-ray 1006 (e.g., dimensions y, y1, y2, and y3 and angle ®) can be electronically
shown (e.g., graphically) on the x-ray 1006.

[0276] Figures 11A-11C illustrate that a frontal picture 1102 (Figure 11A), a sagittal picture 1104
(Figure 11B), and an axial picture 1106 (Figure 10C), or any combination thereof, of an arm of
the target object 103T can be acquired in operation 202 using the data acquisition device 102.
Figures 11A-11C illustrate various exemplary physical parameters 502 that can measured from
the acquired data (e.g., images 1102, 1104, and 1106) when the method 200 screens for a body
condition 504 in the arm (e.g., for a condition involving the upper arm, elbow, or lower arm) in
operation 202.

[0277] Figure 11A illustrates, for example, that dimensions (e.g., X1, X, and X3) and angles (e.g.,
®) can be electronically measured from frontal pictures of the subject 103T (e.g., from picture
1102), where dimension X; can be width of the upper arm in the frontal plane, dimension X> can
be the width of anther point on the upper arm in the frontal plane, and dimension X3 can be the
width of yet another point on the upper arm in the frontal plane in Figure 11A, and where angle ©®
can be the range of motion of the shoulder in the frontal plane in Figure 11A. Figure 11A further
illustrates that the physical parameters 502 measured on picture 1102 (e.g., dimensions X, Xo,
and X3 and angle @) can be electronically shown (e.g., graphically) on the picture 1102.

[0278] Figure 11B illustrates, for example, that dimensions (e.g., Xi, X», and X3) and angles (e.g.,
®) can be electronically measured from sagittal pictures of the subject 103T (e.g., from picture
1104), where dimension X; can be width of the upper arm in the sagittal plane, dimension X> can
be width of the elbow in the sagittal plane, and dimension X3 can be width of the lower arm in the
sagittal plane in Figure 11B, and where angle ® can be angle between upper and lower arm in
Figure 11B. Figure 11Bfurther illustrates that the physical parameters 502 measured on picture
1104 (e.g., dimensions X1, X», and X3 and angle ®) can be electronically shown (e.g., graphically)
on the picture 1104.

[0279] Figure 11C illustrates, for example, that dimensions (e.g., L) can be electronically
measured from axial pictures of the subject 103T (e.g., from picture 1106), where dimension L

can be length of the arm that the brace must cover in Figure 11C. Figure 11C further illustrates
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that the physical parameters 502 measured on picture 1106 (e.g., dimension L) can be
electronically shown (e.g., graphically) on the picture 1106.

[0280] For Figures 7A-11C, the use of like reference numerals for the physical parameters 502
shown in these figures does not indicate identical physical parameters between the figures. The
specific physical parameters 502 for each of these figures is exemplary of the target object 103T
and the anatomical location shown and therefore specific to each of these figures, which also
further demonstrates that any combination of the acquired images (e.g., those shown in Figures
7A-11C) can be acquired and/or analyzed when screening the subject 103T for body conditions
504.

[0281] Figures 12A; and 12A. illustrate that the device 150 can be a scoliosis brace and that the
target object 103T can wear the device 150 (e.g., scoliosis brace) to treat scoliosis diagnosed, for
example, in operation 202. Figure 12A illustrates that the brace 150 can have two sensors 152,
which can be any of the sensors disclosed. For example, the two sensors 152 illustrated in Figure
12A1 can be pressure sensors that measure the force the user’s body exerts against the brace while
wearing the device 150. Figure 12A; illustrates that the device 150 can have adjustable straps
1202 (e.g., two adjustable straps) that can be adjusted, for example, when the device 150 is
modified to accommodate factors such as user growth, user weight gain, user weight loss,
straightening or worsening of the diagnosed scoliosis, or any combination thereof.

[0282] Figure 12B illustrates that the device 150 can be a knee brace and that the target object
103T can wear the device 150 (e.g., knee brace) to treat a diagnosed condition involving the knee
(e.g., either primary condition or secondary condition).

[0283] Figures 12C; and 12C; illustrate that the device 150 can be a hip implant implanted into
the target object 103T. Figure 12C; illustrates that the method 200 can design, for example, the
acetabular component 1204 (with a liner for engagement with a femoral head), a femoral head
1206, and a femoral stem 1208, and that these components can be implanted into the subject
103T. Figure 12C2 illustrates that the femoral head 1206 can be screwed into the femur of the
subject 103T via screw 1210.

[0284] Figure 12D illustrates that the device 150 can be an orthotic insole that the subject 103T
can insert into a shoe to correct, for example, a low arch by raising the user’s arch to dotted line
1212 when the user 103T uses the device 150. Figure 12D further illustrates that the orthotic
insole can have a sensor 152 (e.g., pressure sensor) to monitor the pressure exerted against the

orthotic by the subject 103T during use.
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[0285] Figure 12E illustrates that the device 150 can be an arm brace and that the target object
103T can wear the device 150 (e.g., arm brace) to treat a diagnosed condition involving the arm
(e.g., either primary condition or secondary condition).

[0286] Figure 13A illustrates that some or all of the operations of method 200 can be used, for
example, to execute method 1300, including operations 1302, 1304, 1306, 1308, 1310, and 1312.
[0287] Figure 13B illustrates that some or all of the operations of method 200 can involve, for
example, to execute method 1320, including operations 1322, 1324, and 1326.

[0288] The method 200 can include acquiring (e.g., in operation 202), via a data acquisition
device, a digital representation of a subject 103T. The method 200 can include measuring (e.g., in
operation 202), via a processor, physical parameters (e.g., physical parameters 502 in table 600A)
of the subject from the digital representation of the subject. The method 200 can include
detecting (e.g., in operation 202), via an analysis of the physical parameters by the processor, a
body condition (e.g., a body condition 504 in table 600A) of the subject. The method 200 can
include determining, via a processor, fit parameters of the body condition. The method 200 can
include determining, via a processor, a treatment parameter of the body condition, where the
treatment parameter can be a desired change in at least one of the fit parameters from a parameter
first value to a parameter second value. The method 200 can include designing (e.g., in operation
204), based on the fit parameters and the treatment parameter, a body engagement device (e.g.,
device 150). The body engagement device, when worn or attached to the subject, can engage with
the subject to change the parameter first value to the parameter second value (e.g., see the first and
second parameter values in table 600B). The fit parameters of the body condition can be
dimensions of the subject measured in the measuring step.

[0289] Detecting a body condition 504 can involve comparing, via a processor (e.g., of the
system 100), the measured physical parameters (e.g., physical parameters 502 that are measured)
of the subject to a library of diagnosis thresholds (e.g., see the library of thresholds in table 600B
for treating primary conditions) associated with the measured physical parameters, and for each of
the measured physical parameters that exceeds its associated diagnosis threshold, detecting the
body condition indicated by each of the exceeded diagnosis thresholds. Exceeding a diagnosis
threshold can include going above the threshold or going below the threshold.

[0290] Detecting a body condition 504 can involve comparing, via a processor (e.g., of the
system 100), a measured physical parameter and a diagnosis threshold associated with the

measured physical parameter, and upon determining, via the processor, that the measured physical
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parameter exceeds the diagnosis threshold, detecting the body condition of the subject. The
treatment parameter can be the same as the measured physical parameter that is compared to the
diagnosis threshold.

[0291] Detecting a body condition 504 can involve analyzing symptoms of the body condition
provided by the subject. Analyzing symptoms of the body condition can involve asking the
subject questions via a questionnaire (e.g., on a computer and/or in person). The questionnaire
can include asking the subject if they have any pain and if so where the pain is located. Upon
determining that the subject has pain in a body location that overlaps with (e.g., is in the same
area or region of the body as) the location of the subject’s body where the measured physical
parameter is measured, the method 200 can involve lowering or raising the diagnosis threshold by
10% to 50%, including every 1% increment within this range (e.g., 10%, 25%, 50%). Lowering
or raising the diagnosis threshold can, for example, make it easier for the method 200 to diagnose
the subject with the body condition 504 that is ultimately diagnosed.

[0292] The method 200 can involve monitoring (e.g., in operation 208), via a sensor (e.g., sensor
152), the treatment parameter. The method 200 can involve monitoring (e.g., in operation 208),
via a sensor (e.g., sensor 152), wear data of the body engagement device. The method 200 can
involve receiving (e.g., in operation 208) first data recorded by a sensor on the body engagement
device while the subject is wearing the body engagement device. The method 200 can involve
redesigning (e.g., in operation 204) the body engagement device to fit the first body condition
based on the first data. The method 200 can involve receiving (e.g., in operation 208) second data
recorded by the sensor on the body engagement device while the subject is not wearing the body
engagement device.

[0293] The method 200 can include identifying (e.g., in operation 202), by processing a first
digital representation of a subject 103T via a computer, first physical parameters (e.g., physical
parameters 502) of the subject associated with the first digital representation and diagnosing, by
processing the first physical parameters associated with the first digital representation, a first body
condition 504 of the subject. The method 200 can include determining (e.g., in operation 202),
via an analysis of the first physical parameters associated with the first digital representation via
the computer, a first physical extent of the first body condition. The method 200 can include
designing, based on the first physical extent of the first body condition, a first digital 3D model to
engage with the first body condition. The first digital 3D model can be designed to at least one of

stabilize and change the first physical extent of the first body conditionThe first digital 3D model,
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when digitally worn or digitally attached to the digital representation of the subject, can at least
one of stabilize and change the first physical extent of the first body condition.

[0294] Identifying the first body condition (e.g., in operation 202) can involve comparing, via a
computer, the first physical parameters to a library of diagnosis thresholds (e.g., see the library of
thresholds in table 600B for treating primary conditions) associated with the first physical
parameters, and for each of the first physical parameters that exceeds its associated diagnosis
threshold, detecting the first body condition indicated by each of the exceeded diagnosis
thresholds. Exceeding a diagnosis threshold can include going above the threshold or going
below the threshold.

[0295] The method 200 can involve monitoring (e.g., in operation 208), via a sensor (e.g., sensor
152), the treatment parameter. The method 200 can involve monitoring (e.g., in operation 208),
via a sensor (e.g., sensor 152), wear data of the body engagement device. The method 200 can
involve receiving (e.g., in operation 208) first data recorded by a sensor on the body engagement
device while the subject is not wearing the body engagement device. The method 200 can involve
receiving (e.g., in operation 208) second data recorded by the sensor on the body engagement
device while the subject is wearing the body engagement device. The method 200 can involve
redesigning (e.g., in operation 204) the body engagement device to fit the first body condition
based on the first data.

[0296] The method 200 can include identifying (e.g., in operation 202, for example, in the first
iteration of operation 202 or in a second iteration of operation 202), by processing a second digital
representation of the subject via a computer, second physical parameters (e.g., parameters 502) of
the subject 103T associated with the second digital representation. The method 200 can include
comparing (e.g., in operation 202), via a computer, the second physical parameters identified in
the second digital representation with the first physical parameters identified in the first digital
representation. The method 200 can include detecting, based on the comparison, a difference or a
similarity between the second physical parameters identified in the second digital representation
and the first physical parameters identified in the first digital representation. Based on the
difference or the similarity detected, the method 200 can include redesigning (e.g., in operation
204) the body engagement device to fit the difference or the similarity detected. Redesigning the
body engagement device to fit the difference or the similarity detected can involve changing

dimensions of the body engagement device or making a new body engagement device.
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[0297] The method 200 can include identifying (e.g., in operation 202), by processing a second
digital representation of the subject via the computer, second physical parameters of the subject
associated with the second digital representation. The method 200 can include determining (e.g.,
in operation 202), via an analysis of the second physical parameters associated with the second
digital representation via the computer, a second physical extent of the first body condition.
[0298] The method 200 can include comparing (e.g., in operation 202), via a computer, the
second physical extent of the first body condition with the first physical extent of the first body
condition. The method 200 can include detecting (e.g., in operation 202), based on the
comparison, a difference or a similarity between the second physical extent of the first body
condition and the first physical extent of the first body condition. Based on the difference or the
similarity detected, the method 200 can include redesigning (e.g., in operation 204) the body
engagement device to fit the second physical extent of the body condition. Redesigning the body
engagement device to fit the second physical extent can involve changing dimensions of the body
engagement device or making a new body engagement device. The method 200 can include re-
diagnosing (e.g., in operation 202), by processing the second physical parameters associated with
the second digital representation, the first body condition of the subject. The method 200 can
include diagnosing (e.g., in operation 202), by processing the second physical parameters
associated with the second digital representation, a second body condition of the subject. The
second body condition can be different from the first body condition.

[0299] The method 200 can include determining (e.g., in operation 202), via an analysis
of the second physical parameters associated with the second digital representation via the
computer, a first physical extent of the second body condition. The method 200 can include
designing (e.g., in operation 204), based on the second physical extent of the first body condition,
a second digital 3D model to engage with the first body condition. The second digital 3D model
can be designed to at least one of stabilize and change the second physical extent of the first body
condition. The second digital 3D model, when digitally worn or digitally attached to the digital
representation of the subject, can at least one of stabilize and change the second physical extent of
the first body condition. The method 200 can include designing (e.g., in operation 204), based on
the first physical extent of the second body condition, a third digital 3D model to engage with the
second body condition. The third digital 3D model can be designed to at least one of stabilize and
change the first physical extent of the second body condition. The third digital 3D model, when

digitally worn or digitally attached to the digital representation of the subject, can at least one of
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stabilizes and changes the first physical extent of the second body condition. Designing the
second digital 3D model can involve redesigning (e.g., in operation 204) the first digital 3D model
to fit the second physical extent of the first body condition. Redesigning the first digital 3D
model to fit the second physical extent of the first body condition can involve changing
dimensions of the first digital 3D model. Designing the third digital 3D model can involve
designing (e.g., in operation 204) the third digital 3D model to fit the first physical extent of the
second body condition. The second digital 3D model can be a model of a first body engagement
device and the third digital 3D model can be a model of a second body engagement device. A
digital model of the body engagement device include the second digital 3D model and the third
digital 3D model.

[0300] The method 200 can include determining (e.g., in operation 202), via an analysis of the
second physical parameters associated with the second digital representation via the computer, a
first physical extent of the second body condition. The method 200 can include designing (e.g., in
operation 204), based on the second physical extent of the first body condition and the first
physical extent of the second body condition, a second digital 3D model to engage with the first
body condition and with second body condition. The second digital 3D model can be designed to
at least one of stabilize and change the second physical extent of the first body condition and can
at least one of stabilize and change the first physical extent of the second body condition. The
second digital 3D model, when digitally worn or digitally attached to the digital representation of
the subject, can at least one of stabilize and change the second physical extent of the first body
condition and can at least one of stabilize and change the first physical extent of the second body
condition. Designing the second digital 3D model can involve redesigning (e.g., in operation 204)
the first digital 3D model to fit the first and second body conditions. Redesigning the first digital
3D model to fit the first and second body conditions can involve changing dimensions of the first
digital 3D model. Based on the second digital 3D model, the method 200 can include redesigning
(e.g., in operation 204) the body engagement device to fit the second physical extent of the first
body condition and the first physical extent of the second body condition. Redesigning the body
engagement device to fit the second physical extent of the first body condition and the first
physical extent of the second body condition can involve changing dimensions of the body
engagement device or making a new body engagement device.

[0301] The system 100 can have a data acquisition device and a computer, wherein the computer.

The computer can analyze a digital representation of a subject acquired from the data acquisition
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device. The computer can measure, via a processor, physical parameters of the subject from the
digital representation of the subject. The computer can detect, based on the analysis of the
acquired digital representation of the subject, a body condition of the subject. The computer can
determine fit parameters of the body condition. The computer can determine a treatment
parameter of the body condition. The treatment parameter can be a desired change in at least one
of the fit parameters from a parameter first value to a parameter second value. The computer can
design, based on the fit parameters and the treatment parameter, the body engagement device.
The body engagement device, when worn or attached to the subject, can engage with the subject
to change the parameter first value to the parameter second value.

[0302] Every combination of claims is hereby disclosed.

[0303] The claims are not limited to the exemplary embodiments shown in the drawings, but
instead may claim any feature disclosed or contemplated in the disclosure as a whole. Any
elements described herein as singular can be pluralized (i.e., anything described as “one” can be
more than one). Any species element of a genus element can have the characteristics or elements
of any other species element of that genus. The term “about” or other similar terms (e.g.,
approximately), if not otherwise stated, can indicate plus or minus 1 unit of whatever increment
the term relates to (e.g., degrees, millimeters, centimeters), can indicate plus or minus 1% of
whatever value the term is linked to (e.g., degrees, millimeters, centimeters), and/or any
reasonable interpretation thereof. Some elements may be absent from individual figures for
reasons of illustrative clarity. The above-described configurations, elements or complete
assemblies and methods and their elements for carrying out the disclosure, and variations of
aspects of the disclosure can be combined and modified with each other in any combination, and
each combination is hereby explicitly disclosed. All devices, apparatuses, systems, and methods
described herein can be used for medical (e.g., diagnostic, therapeutic or rehabilitative) or non-

medical purposes.
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CLAIMS
What is claimed is:
1. A method of creating a body engagement device, the method comprising:

acquiring, via a data acquisition device, a digital representation of a subject;

measuring, via a processor, physical parameters of the subject from the digital
representation of the subject;

detecting, via an analysis of the physical parameters by the processor, a body condition of
the subject;

determining, via the processor, fit parameters of the body condition;

determining, via the processor, a treatment parameter of the body condition, where the
treatment parameter is a desired change in at least one of the fit parameters from a parameter first
value to a parameter second value; and

designing, based on the fit parameters and the treatment parameter, the body engagement
device, where the body engagement device, when worn or attached to the subject, engages with

the subject to change the parameter first value to the parameter second value.

2. The method of claim 1, wherein detecting comprises comparing, via the processor, the
measured physical parameters of the subject to a library of diagnosis thresholds associated with
the measured physical parameters, and for each of the measured physical parameters that exceeds
its associated diagnosis threshold, detecting the body condition indicated by each of the exceeded

diagnosis thresholds.

3. The method of claim 1, wherein detecting comprises comparing, via the processor, a
measured physical parameter and a diagnosis threshold associated with the measured physical
parameter, and upon determining, via the processor, that the measured physical parameter exceeds

the diagnosis threshold, detecting the body condition of the subject.

4. The method of claim 3, wherein the treatment parameter is the same as the measured

physical parameter compared to the diagnosis threshold.

5. The method of claim 3, wherein detecting further comprises analyzing symptoms of the

body condition provided by the subject.
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6. The method of claim 5, wherein analyzing symptoms of the body condition comprises

asking the subject questions, via a computer, via a questionnaire.

7. The method of claim 6, wherein the questionnaire includes asking the subject if they have

any pain and if so where the pain is located.

8. The method of claim 6, wherein upon determining that the subject has pain in a body
location that overlaps with the location of the subject’s body where the measured physical

parameter is measured, lowering the diagnosis threshold by 10% to 50%.

9. The method of claim 1, where the fit parameters of the body condition are dimensions of

the subject measured in the measuring step.

10. The method of claim 1, further comprising monitoring, via a sensor, the treatment

parameter.

11. The method of claim 1, further comprising monitoring, via a sensor, wear data of the body

engagement device.

12. The method of claim 1, further comprising receiving first data recorded by a sensor on the

body engagement device while the subject is wearing the body engagement device.

13. The method of claim 12, further comprising redesigning the body engagement device to

fit the first body condition based on the first data.

14. The method of claim 12, further comprising receiving second data recorded by the sensor

on the body engagement device while the subject is not wearing the body engagement device.
15. A method of creating a body engagement device, the method comprising:

identifying, by processing a first digital representation of a subject via a computer, first

physical parameters of the subject associated with the first digital representation and diagnosing,
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by processing the first physical parameters associated with the first digital representation, a first
body condition of the subject;
determining, via an analysis of the first physical parameters associated with the first
digital representation via the computer, a first physical extent of the first body condition; and
designing, based on the first physical extent of the first body condition, a first digital 3D
model to engage with the first body condition, where the first digital 3D model, when digitally
worn or digitally attached to the digital representation of the subject, at least one of stabilizes and

changes the first physical extent of the first body condition.

16. The method of claim 15, wherein identifying the first body condition comprises
comparing, via the computer, the first physical parameters to a library of diagnosis thresholds
associated with the first physical parameters, and for each of the first physical parameters that
exceeds its associated diagnosis threshold, detecting the first body condition indicated by each of

the exceeded diagnosis thresholds.

17. The method of claim 15, further comprising monitoring, via a sensor, the treatment

parameter.

18. The method of claim 15, further comprising monitoring, via a sensor, wear data of the

body engagement device.

19. The method of claim 15, further comprising receiving first data recorded by a sensor on

the body engagement device while the subject is not wearing the body engagement device.

20. The method of claim 19, further comprising receiving second data recorded by the sensor

on the body engagement device while the subject is wearing the body engagement device.

21. The method of claim 20, further comprising redesigning the body engagement device to

fit the first body condition based on the first data.

22. The method of claim 15, further comprising:
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identifying, by processing a second digital representation of the subject via the computer,
second physical parameters of the subject associated with the second digital representation;

comparing, via the computer, the second physical parameters identified in the second
digital representation with the first physical parameters identified in the first digital
representation;

detecting, based on the comparison, a difference or a similarity between the second
physical parameters identified in the second digital representation and the first physical
parameters identified in the first digital representation; and

based on the difference or the similarity detected, redesigning the body engagement

device to fit the difference or the similarity detected.

23. The method of claim 22, wherein redesigning the body engagement device to fit the
difference or the similarity detected comprises changing dimensions of the body engagement

device or making a new body engagement device.

24. The method of claim 15, further comprising:
identifying, by processing a second digital representation of the subject via the computer,
second physical parameters of the subject associated with the second digital representation; and
determining, via an analysis of the second physical parameters associated with the second

digital representation via the computer, a second physical extent of the first body condition.

25. The method of claim 24, further comprising:
comparing, via the computer, the second physical extent of the first body condition with
the first physical extent of the first body condition;
detecting, based on the comparison, a difference or a similarity between the second
physical extent of the first body condition and the first physical extent of the first body condition;
and
based on the difference or the similarity detected, redesigning the body engagement

device to fit the second physical extent of the body condition.

26. The method of claim 25, wherein redesigning the body engagement device to fit the

second physical extent comprises changing dimensions of the body engagement device or making
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a new body engagement device.

27. The method of claim 26, further comprising re-diagnosing, by processing the second
physical parameters associated with the second digital representation, the first body condition of

the subject.

28. The method of claim 26, further comprising diagnosing, by processing the second
physical parameters associated with the second digital representation, a second body condition of

the subject, wherein the second body condition is different from the first body condition.

29. The method of claim 28, further comprising:

determining, via an analysis of the second physical parameters associated with the second
digital representation via the computer, a first physical extent of the second body condition;

designing, based on the second physical extent of the first body condition, a second digital
3D model to engage with the first body condition, where the second digital 3D model, when
digitally worn or digitally attached to the digital representation of the subject, at least one of
stabilizes and changes the second physical extent of the first body condition; and

designing, based on the first physical extent of the second body condition, a third digital
3D model to engage with the second body condition, where the third digital 3D model, when
digitally worn or digitally attached to the digital representation of the subject, at least one of

stabilizes and changes the first physical extent of the second body condition.

30. The method of claim 29, wherein designing the second digital 3D model comprises

redesigning the first digital 3D model to fit the second physical extent of the first body condition.
31. The method of claim 30, wherein redesigning the first digital 3D model to fit the second
physical extent of the first body condition comprises changing dimensions of the first digital 3D

model.

32. The method of claim 31, wherein designing the third digital 3D model comprises
designing the third digital 3D model to fit the first physical extent of the second body condition.
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33. The method of claim 31, wherein the second digital 3D model is a model of a first body
engagement device and the third digital 3D model is a model of a second body engagement

device.

34. The method of claim 31, wherein a digital model of the body engagement device

comprises the second digital 3D model and the third digital 3D model.

35. The method of claim 28, further comprising:

determining, via an analysis of the second physical parameters associated with the second
digital representation via the computer, a first physical extent of the second body condition; and

designing, based on the second physical extent of the first body condition and the first
physical extent of the second body condition, a second digital 3D model to engage with the first
body condition and with second body condition, where the second digital 3D model, when
digitally worn or digitally attached to the digital representation of the subject, at least one of
stabilizes and changes the second physical extent of the first body condition and at least one of

stabilizes and changes the first physical extent of the second body condition.

36. The method of claim 35, wherein designing the second digital 3D model comprises

redesigning the first digital 3D model to fit the first and second body conditions.

37. The method of claim 36, wherein redesigning the first digital 3D model to fit the first and

second body conditions comprises changing dimensions of the first digital 3D model.

38. The method of claim 35, wherein based on the second digital 3D model, the method
further comprises redesigning the body engagement device to fit the second physical extent of the

first body condition and the first physical extent of the second body condition.

39. The method of claim 38, wherein redesigning the body engagement device to fit the
second physical extent of the first body condition and the first physical extent of the second body
condition comprises changing dimensions of the body engagement device or making a new body

engagement device.

91



—

—_ = = = =k =k =k
N 6O O WD =2 O O 0N OO OB owWwoN

"y
o

WO 2020/092571 PCT/US2019/058872

40. A body engagement device 3D modeling system, comprising:

a data acquisition device; and
a computer, wherein the computer is configured to:

analyze a digital representation of a subject acquired from the data acquisition
device;

measure, via a processor, physical parameters of the subject from the digital
representation of the subject;

detect, based on the analysis of the acquired digital representation of the
subject, a body condition of the subject;

determine fit parameters of the body condition;

determine a treatment parameter of the body condition, where the treatment
parameter is a desired change in at least one of the fit parameters from a parameter
first value to a parameter second value; and

design, based on the fit parameters and the treatment parameter, the body
engagement device, where the body engagement device, when worn or attached to the
subject, engages with the subject to change the parameter first value to the parameter

second value.
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Exemplary Daia Acquired

frontal plane  sagittal plane

axial plane

Example Physical Parameters 502

horizontal dimensions of the torse (hip, waist,

frontal x-ray sagittal x-ray § axial x-ray et TSI . :
(e.g. Fig. 7A) {(e.g., Figs. (e.g., see Fig. umemust etc.} in the frontal and sgzgittal planes,
©.9. 79 78 and 70) 17D distance fram the apex of the spinal curves ta C8VL
sagitial iength of the leg that the brace must cover, mobility
x-ray (e.g., of knee joint (angle of full knee flexion \extension),
frontal x-ray Fig. 8C), axial - frontal and sagittal angle between tibia and humerus
{e.g.. Fig. 8A), sagittal ray(e.g., Fig. | instanding position and during gait, circumference
frontal picture picture {e.g., | 8F) around thigh, knee, andfor calf, horizontal
{e.9., Fig. 8B} Figs. 8D and dimensions of thigh, knee, and calf in frontal and
8E sagittal view
sagittal height and width of hip soeket, length of fernoral
frontal x-ray x-ray {e.g., nack, angle of famoral neck from femur and pelvis
{e.g.. Fig. 9A) Fig. 9B) axial x-ray
length of foot, width of foot at various locations along
the length of the foot, static angle betwean foot and
. n ankle in sagiital and frontal plane during standing,
frontal x-ray sagitial axa X dynamic angle between foot and ankle in sagittal and
(e.q. Fig. 104} | X7y (&0, | ravle.g, Fig. | gonta) plane during gait, pressure map of foot contact
Fig. 10B) 100

with ground during standing and during gait, arch
height of foot, angle of big toe relative to rest of the
oot

frontal picture
(e.g.. Fig. 11A),
frontal x-ray

sagitial picture
(2.9., Figs.
118 and 11C),
sagittal x-ray

axial x-ray

desired angle/maobility between forearm and upper
arm, desired angle/mobility between shoulder and
torse in ali 3 dimensions, circurnference of upper
arm, elbow, forearm, fength of the arm that the brace
must cover, horizontal dimensions of upper arm,
elbow, and lower arm in frontal and sagittal view

frontal x-ray/
MRt

sagittal
x-ray/MRI

axial x-ray/
MRI/CT scan
for imaging of
spine

length of neck, circumferance of neck

frontal x-ray/

sagittal
x-ray/MR|

axial x-ray/
MRI

length of foot, width of foot at various locations along
the length of the foot, static angie hetween foot and
ankle in sagittal and frontal plane during standing,
dynamic angle between foot and ankle in sagittal and
frontal plane during gait, pressure map of foot contact
with ground during standing and during gait, arch
height of foot, angle of big toe relative to rest of the
foot

frontal x-ray/
MRI

sagittal
x-ray/MRI

axial x-ray/
MRI

length of absent limb or portion of body (based on
the opposite side with limb, assuming only one side
is absent), topography, circumference of the end of
the leg at which the prosthesis will attach to, length
of the foot on the present side,

frontal x-ray/MRi

sagitial
x-ray/MRI

axial x-ray/
MRI

length of absent limb or portion of body (based on the
opposite side with limb, assuming only one side is
absent), topography, circumference of the end of the
arrn at which the prosthesis will attach to, length of
the hand

FIG. 6A1-1
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Exampie Body Conditions 504

Device Fit Requirements 506

Example
Devices 150

scoliosis, abnormal curvature of the spine

spine cuivature in degrees, body
dimensions like chest measurement, hip
measurement

scoliosis brace
{e.g., Fig. 124)

hyperextension, valgus knee, varus knee,
arthrilis, meniscus injury, ACL injury, post
knee surgery, ‘runner’s knee”
{pateliofemoral malalignment,
chondromalacia patelia, and iliotibial band
syndrome)

length of the leg that the brace must cover,
mobility of knee joini (angle of full knee
flexdon extension), frontal and sagiital angle
between tibia and humerus in standing
position and during gait, circumierence
around thigh, knee, and/or calf

knee brace
{e.9., Fig.
128)

osteoarthritis, rheumatoid arthrilis, hip
fracture to a ceriain extent, septlic arthritis,
ankylosing spondylitis, bone displasia,
unusual bone growth, avascular necrosis of
the hip, death of any part of hip joint, failed
previcus hip implanis/replacements

measurements of hip sockel, angle of
femoral neck from femur and pelvis, "Q
angle”

hip implant
{e.g., Fig.
12C)

runner, walker

measurement of foot dimensions, pressure
map of foot on ground while running or
walking

Running
shoes/any
shoes {e.q.,

Fig. 12D)

pinched nerve, “swimmer's shouider”
(impingement syndrome, elc.), “tennis
elbow” (lateral epicondyiitis), "golfer's
elbow’{medial epicondyiitis), fracture of
humerus, radius, or ulna

pressure, desired angle between forearm
and upper arm, mobility of elbow and for
shoulder joint, circumference of upper are,
elbow, and/or forearm, length of the arm
that the brace must cover, amount of
stabilization needed for healing,

arm brace
{e.g., Fig.
12E)

cervical spine or spinal cord injury,
whiplash, neck sofi tissue injury

length of neck, circumference of neck,
range of motion of neck in all 3 planes
{coronal, sagitial, axial)

neck brace

overpronation, oversupinatioon, achilles
injuries (heel lift can be used), plantar
faciitis, bunion, arthritis,
metatarsophalangeal joint sprain,
sesamoidilis, fraciure of the bones of the
feet including, but not limited to
metatarsals, calcaneus, cuneiform bones,
navicular bone), collapsed arches

dimensions of foot, sialic angle between
foot and ankle in sagittal and frontal plane
during standing, dynamic angle between
foot and ankle in sagittal and frontal plane
during gail, pressure map of foot contact

arch height of foot, angle of big toe relative
o rest of the foot

with ground during standing and during gait,

foot orthosis

(e.9., Fig.
120)

foot amputation, loe amputation, leg
amputation proximal, distal, or through
knee joini, congenital defects resuiting in
absent fool, {oe, orleg

fength of abseant imb or portion of body
{based on the opposite side with limb,
assuming only one side is absent),
topography, circumference or any
measurement of end of body at which the
prosthesis will attach to, activity
requirements

foot/leg
prosthesis

arm amputation proximal, distal, or through
elbow joint, or through shoulder joint,
finger or hand amputation

fength of absent imb or poriion of body
(based on the opposite side with imb,
assuming only one side is absent),
topography, circumfarence, or any
measurement of end of body at which the

arm/hand
prosthesis

prosthesis will attach to, activity requirements

FIG. 6A1-2
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Exemplary Data Acquired )
frontal plane | sagittal planef axial plane Example Physical Parameters 502

frontal x-ray/
MRI

sagittal x-ray/
RARI

axial x-ray/
MRI at joind
interface

width and length of the lateraV/medial condyie of
fernur and medial/lateral condyle of tibia, as weli as
topography. width/length/height measurement of
amount of meniscus present, forces within the knee
joini {this is do-able only if the person already has a
knee implant), frontal and sagittal horizontal
measurements of the tibia and femur and
circumference of both

frontal x-ray/
MR

sagittal x-ray/
MRI

sagittal x-ray/
MRI

height and width of glenoid cavity, height and width
of humerus head and tuberosities, topography of ali,
coordinates of fraciure location

fronial x-ray of
veriebra that
needs bone

sagitial x-ray
of vertebra
thal needs

axial x-ray of
veriebra that
needs bone

circumfarence, diameter, height, length, width, of
veriebra and veriebral body and disks, siage of bone
maturily (Risser 1-8), Cobb angle of spine, rotation
of vertebra

screw bone screw screw

from{ii_ F\?(RE o ‘ izgiiﬁi‘iﬁz;? %XE?;EMT “f" length of incision needed, depth of incision, strength

566 UHCRNESS OF {586 Wit SE6 ICKNESS  § of material though which scalpel will cut

tissue of tissue of tissue
measurement of horizontal dislance across chestin
frontal plane and in sagittal plane, measurementi of

fronial x-ra sagitial x-ray | axial x-ray distance from one shoulder to the other,

¥ a9 ¥ measurement of horizontal distance across hips in

fronial and sagitial plane, angle of lordosis and
kyhposis

. _ depth and width and height of eye socket, topography

frontal x-ray sagittal x-ray  § axial x-ray of face, cross section dimensions of sinuses, ear
canal, width of gumiine

frontal x-ray sagiital x-ray § axial x-ray width, length of jaw, palete

frontal xra i : - widih of gumiine, length and width of palete, height,

y sagittalx-ray ¢ axial x-ray length, width of missing teeth
i ) - height, width, length of uterus, angle at which ulerus

frontal MR sagittai MRI  { axial MRI sits in body, length and width of cervix

fromal x-ray sagittal x-ray { axial x-ray surface area of skin

frontal MR sagitlal MRI  § axial MRI focation of problem area

FIG. 6A2-1
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Exampie Body Conditions 504

Device Fit Reguirements

Exampie
Devices 150

asteoarthritis, rheumatoid arthritis, knee
fracture 10 a certain exient, septic arthiitis,
ankylosing spondylitis, bone dysplasis,
unusual bone growth, avascular necrosis,
death of any part of knee joint, wearing away
of meniscus, failed previous knee implants/
replacements

measurements of lateral/ medial condyle of
femur, measurements of medial/ lateral
condyie of tibia, topography of the condyles
of the femur and the libia, measuremenis
within the knee joini, measurement of
amouni of meniscus present

knee implant

(Osteoarthrilis, degenerative joint disease,
Rheumatoid arthritis, Rolator Cuff Tear
Arthropathy, Avascular Necrosis
{Osteonecrosis), Severe Fractures, failed
previous shoulder replacements/implanis

measurements of glenoid, humerus head,
tuberosities, rotator cuff capabilities/force
output, fracture location and measuraments
to that coordinaie

shoulder
implant

scoliosis, abnormal curvaiure of the spine,
fracture of any veriebrae

size and dimensions of vertebra and discs,
stage of bone maturity, angle of curvalure
of spine

spine screw

need for a scalpel for different patient sizes

size of incision needed, material through
which scalpel will cut, depth of incision
needed

hip surgery
scalpel/scalpel
in genaral

noor posture, hyperiordosis, hyperkyphosis

body dimensions like chest measuremeant,
shoulder measuremeant, hip measurement,
angle of posture, lordosis, or kyphosis

back/shoulder
brace

absent eyeball, nose structure, testh, ear
struciure

measurements of eye socket, face,
sinuses, sinus openings, ear canal, head,
jaw, gumline, mouth palete

cosmetic
prosthesis

malalignment of teeih, crooked {esth, too
small palete

measurement of palete, mold ofteeth in
original position, measurement of jaw
characteristics

dental orthosis

o - measurement of palete, gum line, dental
missing teeth, misaligned teeth dimensions of missing leeth implants
. measurement of uterus in all 3 dimensions, | intrauterine
patient wants 1o prevent pregnancy measurement of cervix devices

patient has a burn and needs a skin graft

measurement of area of skin nesded

devices for
tissue growth
{e.g., tissue
expanders
under skin)

patient cannot perform desired motions

{ocation of problem area

slactrical
stimuliation
devices {(e.g.,
electrodes for
stimulating
tissue)

FiG. 6A2-2
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Example body
conditions 584

Example Primary
Conditions (P) and
Secondary
Conditions (3}

Example Thresholds
for Treatment of
Primary Condition

scoliosis, abnormat curvature of
the spine

P frontal plane Cobb
angle

S hypo or hyper
kyphosis

For initial reatment: a Cobb angle over
approx. 15-20 degrees. For second stage
of treatment: Cobb angle at approx. 10
degrees while in this brace, the patient
has spend significant time in this brace,
and /or the patient has outgrown this
brace. Third stage: 5 degrees foward 0.
i angles remain slalic, brace adjustments
can be made {o degrease Cobb angle.

hyperexdension, valgus knee,
varus knee, arthritis, meniscus
injury, ACL injury, post knee
surgery, ‘runner’s knee’
{pateliofernoral malalignment,
chrondromailacia patella, and
ilictibial band syndrome)

P: valgus knee
S: foot pronation

Valgus knee of 15 degrees or higher for
initial treatment. {f knee vaigus is 15
degrees or fower, that is ok, ideally, the
brace will reduce knee vaigus by 50% with
each brace adjustment or with sach new
brace and spend a sufficient amount of time
in this brace, or grow out of the brace.

osigoarthrilis, rheumatoid arthrilis,
hip fracture to a certain extent,
septic arthritis, ankylosing
spondylitis, none displasia,
unusual bone growth, avascular
necrosis of the hip, death of any
part of hip joint, failed previous hip
implants/replacements

P: conditions 504
{e.g., this row, first
column in this table)
S: knee problems

diagnosis of the conditions listed

runner, walker

P/S: a person looking
for a personalized
shoe is more likely to
have foot issues,
which means that
they are more likely
{0 also have knee
issues and hip issues

any person can get this shoe, a
condition is not needed, but, it will
correct conditions if they exist

pinched nerve, “swimmer's
shoulder” (impingement syndrome,
etc.), “tennis elbow” {lateral
epicondylitis), "golfer's
elbow”(medial epicondylitis],
fracture of humerus, radius, or ulng

P arm fracture, tom
ligament, muscle, or
tendon

diagnosis of fracture of soff tissue injury

cervical spine or spinal cord
injury, whiplash, neck soft tissue
injury

P: any of the neck
conditions 504 listed
{e.g., this row, first
column)

S concussion, brain
injury, back injury

diagnosis of conditions lisied

overpronation, oversupinatioon,
achilles injuries (heel lift can be
used), plantar faciitis, bunion,
arthrilis, metatarsophalangeal
joint sprain, sesamoiditis, fracture
of the bones of the feel including,
but not imited to : metatarsals,
calcaneus, cuneiform bones,
navicular bone), collapsed arches

P: coliapsed arch,
pronation
S: back injury

arch heigh less than 3mm-5mm, orthodics
will progressively increase the arch height
{0 a normal height

Fl1G. 6B1-1
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Example
Devices 150

Exampie First and
Second Positions/
Parameter Values

Monitoring {e.g., via sensors
152 and / or data acquisitions
via the acquisition device 102}

scoliosis brace
{e.g., Fig. 12A)

1 value: 40 degree Cobb angle
2™ value: 20 degree Cobb angle

pressure detectaed by scoliosis brace,
change in spine curvaiure

knee brace {e.q.,

1% value: valgus knee angle of 25
degrees

pressure, patient pain improvement
rating, range of motion of knee, knee
angle in normal stance (frontal and

Fig. 128} 2" vaiue: valgus knee of angle 12.5 sagitial), intra-knee joint pressures,
degrees healing of tendons/ligaments/muscles
e satisfaction, x-rays and imaging of
12C) erior was made joint 1o make sure in tact

Running shoes/
any shoes {e.g.,
Fig. 12D)

maybe walker or runner has a low
arch, cannotl find shoes that fit his or
her feel, etc. This shoe would it the
fooi and correct any malformations
with the foot. ex: low arch, high
arch.

rate of injury, patient salisfaction,
wear patterns of shoes

arm brace {(e.g.,
Fig. 12E)

arm fractured, in displaced position
and moveable. With the brace the
arm is sel back into a 90 degree
elbow joini angle and secured in
this position

pressure, patient pain improvement
rating, range of motion of eibow or
shoulder with or without pain, healing
of fraclures, healing of tendons/
ligaments/muscies

fneck brace

corraction of condilions listed

pressure, healing of fractures or spinal
cord injuries or all injuries, patient pain
rating during neck range of motion
axercises in all 3 planes

foot orthosis

For collapsed arch:
1% value: arch height of 2mm
2™ value: arch height of 5mm

healing of fractures or injuries, patient
pain improvement rating, change of
angle of big toe relative o rest of foot,
change of tactic angle between foot
and ankle in sagitial and frontal plane
during standing, change of dynamic
angle between fool and ankie in
sagitial and frontal plane during gait,
change of pressure map of foot
contact with ground during sianding
and during gait, change of arch height
of foot

FIG. 6B1-2

SUBSTITUTE SHEET (RULE 26)




PCT/US2019/058872

WO 2020/092571

17/28

¢d9 'Ol

‘Uiast

ERR uBa o Iy

wiubie ‘saneds uas

SBAM JOLID 10 SINID0 EQ_QOLQ g4

spRUW

aiiiiiiiii,
UOWDORI WnB g
Uiest
pa9) BUISSIW "¢

SHIT

ylee) peulie

S “Uee) BuIssl

pepsau ji oleied jo usisuedxs
‘Y1ea] JO JBWUBYZ JO JLBWSACITL

EUED]

a

T

zu

[BEETETIRTHICN sm%u
U3 puedxa o jape

MY EoE bﬁ txoidde cmw
15 00} 918{EG 10 ‘UBAI U} MOIB
G SUL O UIDIAA USWEREL (i K

winl ‘Yo pa
az15 9jejzd ud:vm_ n_

S 0] 81 813

siunt ug
anssaud ‘sisoyiscud jo co_wusum ‘16%008
afa unm ssnssaud ‘USRS sRS

sisaisoud
JHJOWISCD

©

MA04 SIUL Ui PBISY SUCIIpUOT 9yl Jo Aue Bulaey

£218!] SUOIEPUY:

QInons
qake Wosqe

0S [201A120 JO aifue ‘aimsod io
_._ *s150UGAY o ojfue ‘aunsseud

K
<
&
= C

Elan
Jspinoys

¥

30 JNOWE WBIGHNS & IS
1912048 jo amibap 0% Jo SISoUDAY

UG B0BJY GABG| JO AD8.Q SATIISL 0F SBRIABP LC1I0L
od SIU) 1y §08I5aD Ov MO0 58UsER

1 %08 A9
UL 1BU} SORIG IXBU GlU0 BADLU LIED “BLUi]
anjeA SIU) 30 %00 SaYsTRAL UBUM
Jusiliead) _m 404

04,

11a0AY

SISCPIOadAY
ssoudAntadiy

sisoyddsadiy ‘s

75

111500 JoouU

Aiabins Jo pasds ‘vois:

:_mQ_s_m

53215 Juaied WS

0 S04

12d|eos e 1) posu

150d 5 GUILIBILIBW MSI0S
1ds 30 aunjeaan2 3 2bue padusyo

wBdpuGs ypm paoeida:

MEIDS UG

Ao B

MO SIUL W POISY SUGIPUDD BUt 30 AU Buiaey

aimsod 200d "stigigo.d
12UIdS JO 80CA} snouea 1]
,\m_gﬁm i _.,__ UWLIRIOO 1844 40
“B8) P05 SUCIUPUDD ¢

SRIGoU

JBA AUR JO QunaRy
WIDUGER ‘SISCI0aS

1081 Ul 2INS 2Yew o}
wiol 30 Buiew pug sAri-X LoiRBISIES
oue HopUCS waned ‘520.0§ wuicl-2iul

mum.:.;_ SEM J0LIS

Ug U0 Sinaoo Wwegod e §

aq Ajuo pinoys ﬂcwar\_ 280

weidus jopinoys
[

UG B JO sIsauBeip

swegidwysiaweag|dal Js)
) ‘504 ,ﬁ.mi mg_m:éw

INGUS SNOIAGS
amcomfov

.\x

{steos

0B} Ui 9ins oNSW 0}
' SAB-X ‘UONDelsies
jed ‘seming oz

]

LR LR H e le) “.tn._goga e m_ wccn el

8q Aun o

PR SBAAR  yupiduy sauy

pUOS BYY JO SISOUBRID

jsuB(dis aaUy SN

i ol sauy o

NoSeAR “YMOID aB0g ensnun

?.mzxm

wed Aug wo iesp

3 «t 3«03,“

1.l 05 sjuIol usemiag
E Ut .fo\_p:m.o waned

uins ‘390404 ‘sainssaud

BHLaBUCD ¢
onepndu

53] 30 a0 1004 WHSYE ¢
{ asuy ;m:o::

0
@@_ usneindug 20 ‘uaien

A B S SIRYEp
218ip jewixoid

cure 100

{zo asasp uonisinbor
SU} BlA SuoRIsSInbaE Elep 10 pue
Z&L SI0SUDS BiA 8 Bulio

SanRA JOIBWRIR
JSUBIUSO BUOIY
pue 38414 opdwexs

251 s201A2(
apdwexy

q009

-Cd9 'Oid

UOIIPUOD AJBUI JO TURUILRS,
A0} SPIOYSAILL SpluEXS

L-2d9 Old

&2
SUONIBUSS Kiepuossg pue {d)
suopuoeD Aleiilid aydwexy

$0G SUOLIPUOD Apoy

——

2ulisex3

SUBSTITUTE SHEET (RULE 26)



WO 2020/092571

18/28

PCT/US2019/058872

Exampie body
conditions 504

Exampie Primary
Conditions {P) and
Secondary Conditions

S)

Exampie Thresholds for
Treatment of Primary
Condition

foot amputation, toe amputation, leg
ampuiation proximal, distal, or

through knee joint, congenital defecis
resufling in absent foot, toe, orleg

arm amputation proximal, distal, or
through albow joint, or through
shoulder joind, finger or hand
amputation

osteoarthritis, rheumatoid arthritis,
knee fracture 10 & ceriain exient,
septic arthritis, ankviosing
spondylilis, bone displasia, unusual
bone growth, avascular necrosis,
death of any part of knee joint,
wearing away of meniscus, failed
previcus knee implanis/
replacements

P: conditions 504 {e.g.,
this row, first column in
this table)

S: hip problems

diagnosis of the condilions listed in this
row

(Osteoarthritis, degenerative joint
disease, Rheumatoid Arthritis,
Rotaior Cuff Tear Arthropathy,
Avascular Necrosis (Osteonecrosis),
Severe Fraclures, failed previous
shoulder replacements/implanis

diagnoesis of the conditions listed in this
row

scoliosis, abnormal curvaliure of the
spine, fracture of any vertebrae

P: conditions 504 {s.g.,
this row, first column in
this 1able)

31 various types of spinal
problems, poor posture

having any of the conditions lisied in
this row

need for a scalpel for different
patient sizes

poor posiure, hyperiordosis,
hyperkyphosis

P: hyperkyphosis,
hypetiordosis

For initial treatment: hyperkyphosis of
50 degree or grealer, when reaches 50%
of this value for a sufficient amount of
time, can move onto next brace that then
reduces this value by 50% until reaches
below 40 degrees. At this poind, doclor
decides to remove brace or leave brace
on.

absent eyeball, nose struciure,
{eeth, ear struclure

P: conditions listed

having any of the conditions lisied in
this row

palete is too small

P reduced palete
size

S: misalighed teeth,
gum infection

For initial ireatment: Width of the palefi
more than 2 SD below the mean, or
palett oo small causing misaligned teeth.
approximately monthly, the orthosis will
be adjusted in order to expand the palett
further or a new device will be created {o
shift the teeth inlo correct position
further,

missing teeth, misaligned teeth

P: missing teeth,
misaligned teeth

S: gum infection

missing teeth, misaligned teeth

FIG. 6B2-

1

SUBSTITUTE SHEET (RULE 26)



WO 2020/092571

19/28

PCT/US2019/058872

Example Devices
150

Example First and
Second Positions/
Parameter Values

Moniloring {e.g., via sensors 182
and / or data acquisitions via the
acquisition device 102}

foot/leg
prosthesis

pressures, forces, moisture, skin
condition within prosthesis socket,
patient comfort, monitoring angles
between joints so that they resemble
normal gait, patient satisfaction with
device

arm/hand
prosthesis

pressures, forces, moisture, skin
condition within prosthesis socket, patient
comfort and satisfaction with device

knee implant

i/a, these implants should only be re-
done if a problem occurs of eror
was made

intra-joint forces, patient comfort and
satisfaction, x-rays and imaging of joint
to make sure in lact

shoulder implant

n/a, these implanis should only be re-
done if a problem occurs or an ermor
was made

intra-joint forces, patient comfori and
satisfaction, x-rays and imaging of joint to
make sure in tacl

spine screw

n/a only replaced with significant
patient growth

changed angile of curvature of spine,
screw maintaining its posilion

hip surgery
scalpel/scalpel in
general

precision of incision, spead of surgery

back/shoulder
brace

1% value: kyphosis of 50 degrees
2" value: kyphosis of 25 degrees

pressure, angle of kyphosis, lordosis, or
posture, angle of cervical sping

cosmetic
prosthesis

n/a

patient satisfaction, pressure within eye
socket, adhesion of prosthesis, pressure
on gums

denial orthosis

initial width of palete: 3om, next width
of palete 3.5¢m

improvemsant of alignment of teeth,
expansion of palele if needed

dental implanis

n/a, implants should only be re-done
if a problem occurs or error was
made

fit of teeth in open spaces, alignment of
teeth,

FIG. 6B2-2
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1300

1302
acquiring, via a data acquisition device, a digital representation of a subject

/

measuring, via a processor, physical parameters of the subject from the digital | 1304
representation of the subject

/

detecting, via an analysis of the physical parameters by the processor, a body | 1306
condition of the subject

/

1308

determining, via the processor, fit parameters of the body condition

/

determining, via the processor, a treatment parameter of the body condition,
where the treatment parameter is a desired change in at least one of the fit
parameters from a parameter first value to a parameter second value

1310

/

designing, based on the fit parameters and the treatment parameter, the body

engagement device, where the body engagement device, when worn or 1312

attached to the subject, can engage with the subject to change the parameter
first value to the parameter second value

Figure 13A
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identifying, by processing a first digital representation of a subject via a
computer, first physical parameters of the subject associated with the first digital
representation and diagnosing, by processing the first physical parameters
associated with the first digital representation, a first body condition of the
subject

:

determining, via an analysis of the first physical parameters associated with the
first digital representation via the computer, a first physical extent of the first
body condition

:

designing, based on the first physical extent of the first body condition, a first
digital 3D model to engage with the first body condition, where the first digital 3D
model, when digitally worn or digitally attached to the digital representation of
the subject, at least one of stabilizes and changes the first physical extent of the
first body condition

Figure 13B

1320

1322

1324

1326
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