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Fig. 1

bra invention for improving posture and thoracic mobility, including a
method of manufacture thereof in the posture recovery, chest expan-
sion, shoulder and spine muscle rehabilitation, occupation risk preven-
tion, anti-aging posture training and athletic enhancement space. A bra
that is uniquely designed, manufactured and fabric woven to improve
scapular kinematics and spinal biomechanics, and overall propriocep-
tive posture rebalance, correction and comfort that allows for breatha-
bility, functionality, range of motion, and a fashionable nature. The
kinematic bra is uniquely designed and narrows the distance between
the scapulae with proprioceptive shoulder muscle relaxation and spinal
muscle activation, and, secondarily, allows for chest expansion to pro-
vide better breathing and overall improvement of women's health and
wellness.
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KINEMATIC BRA FOR POSTURE RECOVERY AND THORACIC MOBILITY

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This PCT international application claims priority to the following applications: U.S.
Patent Application No. 16/147,639 entitled POSTURE RECOVERY THERAPEUTIC BRA filed
September [[7]]29, 2018, which is a continuation of U.S. Patent Application No. 16/125,453 entitled
POSTURE, PERFORMANCE, RECOVERY (PPR) BRA filed September [[4]17, 2018, which is a
continuation-in-part application of U.S. Patent Application No. 16/057,558 entitled POSTURE,
PERFORMANCE, RECOVERY (PPR) BRA filed on August 7, 2018, which is a continuation-in-part
application of U.S. Patent Application No. 16/029.567 entitled POSTURE, PERFORMANCE,
RECOVERY (PPR) BRA filed on July 7, 2018, which claims priority to U.S. Provisional Patent
Application No. 62/649,542, entitled POSTURAL RECOVERY BRA. filed March 28, 2018. The
contents of all applications are hereby incorporated by reference in their entirety.

FIELD OF THE INVENTION

[0001] Itis an object of the present invention to provide a comfortable and proprioceptive woven,
multi-layer blended fabric, therapeutic posture correcting and chest expanding kinematic bra that corrects
a wearer’s posture using anatomically correct movement that allows for spinal, shoulder, and chest
mobility, improves chest expansion, is breathable and aesthetically pleasing to promote patient
compliance, and is not so tight as to be hot and uncomfortable to wear.

[0002] The present invention is directed to a bra using spinal muscle, scapular kinematics, and
proprioception for posture recovery, chest expansion, and thoracic mobility. The bra is used for daily
wear to improve and prevent progressive slouching, improve thoracic mobility post breast surgery,
provide for support of large and dense breasts, and help with: activities of daily living (ADL); post-
surgery shoulder recovery; occupation risk prevention; and athletic recovery, among many other industry
and healthcare applications. The multi-panel, multi-layered proprioceptive bra is uniquely designed to
better women’s health through the above described functionalities.

RECTIFIED SHEET (RULE 91) ISA/KR



WO 2019/191500 PCT/US2019/024692

BACKGROUND OF THE INVENTION

[0003] Posture correcting garments and bras are known and have been used for several years;
primarily with a goal of stimulating body muscles into better alignment and posture resulting in a slight S-
shape of the spine — the orthopedic gold standard for perfect spinal alignment. The importance of having
good posture is a well-known and a long-accepted priority among healthcare professionals and even non-
experts in the field. Good posture is vital for overall health (prevention of back, shoulder, neck pain, etc.)
and vital for athletic performance; as poor posture or form during dynamic athletic activities results in
inefficient biomechanics and body movement. Poor posture is typically observationally categorized by
‘shoulders rolled forward’, ‘a forward curvature in the thoracic spine’, and/or a ‘left or right lean of the
thoracic spine. In addition, inefficient body movement caused by poor posture prevents full utilization of
skeleto-muscular range of motion and strength which commonly causes repetitive injury. Typical
treatment methods for those suffering from back, neck, and other pajn inchude chiropractors, physical
therapy, or orthopedic surgeon evaluation and possible treatment. Such medical procedures to correct
poor posture involve injections, medications, rehabilitation, and typically as a last resort — surgical
correction. As many cannot afford the cost or time of extensive and costly chiropractor or physical
therapy treatment, there exists a need for alternative and affordable apparel therapy methods and systems,
with the therapeutic posture correcting and chest expanding bra being a first and appropriate choice, to:

a) lmprove spinal and shoulder proprioception,

b) Improve spinal and shoulder kinematics,

c) Provide comfort, function, and pain relief,

d) Increase compliance for daily wear,

e} Improve thoracic mobility, and

f) Improve chest expansion to allow for better breathing.

[0002) The first attempts at using a wearable garment to refine biomechanical factors that
influence posture and Kinesthetic states was originated in the 1970’s within the Soviet space program, in
order to counteract the effects of long-term weightlessness. This device, known as the Adeli suit, is used
to treat pediatric patients with postural disabilities due to neurological conditions that lead to brain
damage or spinal cord injury. Its design is relatively simple, involving elastic connections between the
primary joints, specifically to target positions of antagonistic muscle pairs. However, there are still many
other of ways and degrees to which the body can become imbalanced due to disruptions in the kinetic

chain of muscle activation.
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[0004] Muscles devoted substantially to the concepts of balance and posture arc sometimes
referred to as gravity and antigravity muscles; they are the tools that provide upright organisms with the
ability to maintain the center-of-gravity (COG) within a stable base of support. Upright balance is attained
when a vertical line follows from the center-of-gravity, directly down through this base of support. Any
imbalance will cause compensatory abnormalities which will affect alignment within the body’s whole
musculoskeletal system. Optimized postural alignment is crucial in counteracting the constant downward
gravitational forces opposing the body. When the upright force of musculoskeletal architecture and the
downward force of gravity are balanced, muscles are able to function with the least amount of work, i.e.
peak efficicncy.

[0005] When the upright body holds better posture, smaller amounts of steess and strain are
placed on the muscles, ligaments and bones thereby enhancing their efficiency and increasing bone
density and muscle mass in the long term. Opposing the force of gravity, the so-called anti-gravity
muscles assist to maintain an upright, balanced posture. For the upper body and the muscles of the back,
these muscles include the trapezius, the rhomboids, and several smaller groups around the shoulder such
as the teres minor and subscapularis. Additionally, the cervical-occipital muscle groups maintain the head
in an erect position, thereby preventing it from rolling forward. These muscle groups simultaneously play
an important role in the proprioception process, with proprioceptors in the dermal surface sending key
information about pressure in the feet to the antigravity muscles through the nervous system. Any
weakening of these muscles combined with the continuously working gravitational forces leads to poor
postural stability, which affects muscle function. Postural alignment is essential to maintain normal
length-tension relationships of the muscles especially during dynamic posture, determining the ease with
which the body segments align themselves throughout movement. Any disruptions to this alignment
throw the kinetic chain of the body off balance, making the person susceptible to a host of injuries.
Understanding our limitations in controlling the effect gravitational forces have on the muscles and
structure should form the basis of treatment programs.

[0006] As one treatment option, compression-based shirts and tight-fitting girdles were created
to fill the burgeoning need of postural correction. In addition, several posture and sports bras were also
created to assist the breasts and provide wearers with a comfortable way to support and enhance posture.
These bras take a variety of approaches to posture correction, as some focused on simultaneously
supporting and visually enhancing the breasts using breast cups and elastomeric material and straps. The
specific bra in discussion, (Mazourik) US20160015090A1, claims functional support but, in reality, is just
a “push-up” bra with thinly valid orthopedic functionality. Other bras currently on the market are very
much like posture shirts and girdles, and they typically contain vertical straps that do not mimic natural
anatomical movement. One bra in particular, (Fenske) US20090126084, uses shoulder cap straps to grab
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the skin at the area of the pectoral muscles. While this may provide some form of posture correction, it
does not do so in an anatomically correct method, and despite claims of comfort, cannot be that
comfortable, as multiple straps unnaturally pulling on your shoulders does not make for easy and daily
wear. More specifically, vertical straps take the wrong approach to correcting a wearer’s posture ~ namely,
the straps do not focus on proprioceptive correction to achieve biomechanically correct postural

alignment but instead focus on force. This force creates an unnatural alignment that may push a wearer’s
shoulders backwards in an outward appearance of better posture but in reality, doesn’t achicve much short
term or long-term success. Natural posture alignment in the thoracic and lumbar spine is achieved when
posterior muscle groups (i.e. trapezius, rhomboids, latissimus dorsi, and erector spinae) and anterior
muscle groups (serratus anterior, etc.) are both exerting the same amount of force, thus allowing the body
to be balanced. Therefore, garments created in this space should target natural (proprioceptive) muscle re-
balancing; however, current and previous garments or devices were not able to fully achieve this goal due
to several limitations, including the one listed above.

[0007] Further to this idea, the vertical straps that most posture garments utilize end at the
bottom of the buttocks, contributing to the unnatural pull that forces the shoulders back into an improper
and unnatural position that does not mimic natural anatomical movement. The corresponding picture
would be someone grabbing the bottom of one’s shirt from the back and pulling it downwards and
tucking it underneath one’s glutes; this would certainly force one’s shoulders back and straighten one’s
posture, but it would also align the posture in a constrained or compressive formation and prove to be
uncomfortable, with poor compliance, and a challenge to wear at work or in occupation. For instance, one
shirt of this kind was made from a cotton body with elastic straps that were attached at the front of each
shoulder, ran over the back parallel to the spine, and connected at the bottom seam. That same shirt was
not only anatomically incorrect, it was also extremely tight (made from a Lycra Spandex material), thus
not breathable and uncomfortable.

[0008] Other bras, such as Dicker (US5823851), use both an over-shoulder hamness that 1s
interconnected by a cross brace and contains a support belt that encircles the wearer’s torso. One can
imagine how complex this would be just to put on, not to mention how burdensome it would be to carry
around on your body all day. Compliance is already out the window. Back and breast support posture bras
cannot be achieved through compromising form, ease of wear, proper anatomical methods, and fashion,
among other things, otherwise — people just won’t wear them.

[0009] Known methods and systems include US20090062704 and US20110213283 directed to a
shirt type garment made from a cotton body with elastic straps attached at the front of cach shoulder and
running over the back paralle] to the spine and connected at a seam toward the bottom of the shirt. These
shirts are made from a Lycra® Spandex® material with mesh and a woven stretch fabric. Similar systems
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utilize a Lycra® Spandex® combination material to provide structural stability, compression, and an
athletic garment look. However, such material is not breathable. In order to cffcctively gain stability from
and in the body for proprioception, and to correct posture imbalance; Lycra® Spandex® garments must
be worn extremely tight to the body leading to discomfort.

[0010] Other known methods and systems include US20160015090 (Mazourik mentioned
above), US20090126084 (Fenske), and US5823851 (Dicker). The description and limitations of each has
already been discussed at length above.

[0011] The present invention differs from previous and current posture garments or devices in
that it utilizes natural dynamic (muscular) and static (scapular kinetics) combined proprioception to alter
spinal biomechanics and scapular kinematics for posture restoration, upright stance restoration, and
improved thoracic mobility. An organism naturally uses proprioception to maintain an internal model of
its body’s orientation in space, a sort of mental avatar representing the mind’s best guess as to how its
physical limbs are moving. When the primary motor cortex signals the muscles to fire, it also emits an
efference signal, also known as a corollary discharge. This second signal has been hypothesized to
~ suppress the subsequent firing of sensory cortex networks when they are inevitably stimulated by the
aforementioncd motor movement. Therapeutically applied proprioception can be explained by
intensifying and subsequently normalizing the afferent proprioceptive mobility-controlling input.

[0012] Rather than utilizing vertical straps, one form of the proprioceptive induction technique is
the utilization of the posterior scapular straps/elastic tension band construct that re-aligns the scapulae
from a protracted (forward) position to a retracted (horizontal) position. A horizontal motion that moves
the scapula towards the spine induces spinal extension and re-aligns the head on top of the spine. This
natural movement induces erector spinal muscle activation (arching the spine), relaxation of the trapezius
muscle, and posterior moving of the head to better align with the spine. This method of postural
correction is natural and sustainable because it alters both spinal and scapular biomechanics to recover a
wearer’s posture and then passively influences the posture after it is corrected. This is achieved due to the
natural tension that the scapular straps exert on the wearer’s scapulae, which retrains spinal and scapular
muscles to ensure the wearer is in an upright posture and correct postural form without the force of a
vertical strap constantly pulling over the shoulder and down to the buttock’s region.

[0013] Additional systems include US4202327, US4957103, US5158531, US5451200,
US5599286. US5718670, US6102879, US6213922, US6440094, US6676617, US6936021, US7134969,
US7153246, US7395557, US7662121, US7871388, US8047893, US8083693, US8308670, US8516614,
US8556840, US8795213, US8795215, US8887315, US8905956, US8910317, US8932236, US9009863,
US9167854, US9168167, US9226534, US9439459, US9445932, US9456919, US9504280, US9883703,
US9931236, US20040107479, US20050197607, US20060000478A1, US20080134409A1,
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US20090062704, US20100192274A 1, US20120078149, US20120174282, US20130047313,
US20130053744, US20130090521, US20130103079, US20140058307, US20140100501,
US$20140221893 and US20150040286A1.

[0014] However, none of the prior art references provide a proprioceptive bra that efficiently and
effectively corrects a wearer's posture. None of the prior art references provide data for a narrowing of
the distance between the shoulder blades in a resting position or a narrowing of the distance between the
scapula to the spinous process while using a bra. There exists a need for a proprioceptive woven fabric
posture bra that corrects a wearer’s posture and improves chest expansion and thoracic mobility, by
narrowing the distance between right and left scapula using proprioceptive muscle retraction, using
anatomically correct movement that allows for shoulder mobility, is breathable and aesthetically pleasing
to promote patient compliance, and is not so tight as to be hot and uncomfortable to wear.

[0015] Accordingly, the present invention is directed to solving all of these problems.

SUMMARY OF THE INVENTION

[0016] It is an object of the present invention to provide a therapeutic bra that efficiently corrects
and improves a wearer’s posture, spinal alignment, chest expansion, and head position. It is an object of
the present invention to provide an improved spinal biomechanics bra that brings both shoulder blades
(scapula) closer to the spine, or closer together, and that corrects a wearer’s posture while improving chest
expansion for better breathing.

[0017] Itis an object of the present invention to provide a comfortable and proprioceptive woven
fabric posture re-balance bra that corrects a wearer’s posture using anatomically correct movement that
allows for spinal, shoulder, and chest mobility, is breathable and aesthetically pleasing to promote patient
compliance, and is not so tight as to be hot and uncomfortable to wear.

[0018] It is an object of the present invention to achieve mainstream consumer adoption in order
to promote compliance and thus be commercially successful, and to be both functional and fashionable
(or at least, not unsightly); and to successfully reach a wide swath of users who may need such therapy to
prevent or assist in correcting present and/or future back and shoulder symptoms. The spectrum of users
ranges from those who suffer from occupational risk prevention seen in many industries to professionals,
teenage gitls, the aging population, as well as women with large or dense breasts complaining of neck and
back discomfort.

[0019] Objects of the invention are achieved by providing a stylish, comfortable therapeutic
posture correcting bra, comprising a front panel and a rear panel connected along a left and right seam; a
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chest band connected circumferentially to the front and rear panel; a left and right shoulder strap
connecting the front panel to the rear panel, with the left and right shoulder strap both compriscd of an
anterior portion and a posterior, scapular, portion; and an elastic strap connecting the left postcrior
scapular portion to the right posterior scapular portion.

[0020] In certain embodiments, the front and rear panel comprise two or more polyesier fabric
layers.

[0021] In certain embodiments, the elastic band comprises three fabric layers, with a
combination of polyester fabric, tensioning fabric (e.g., elastic), and polyester fabric, whereby the
tensioning fabric is the key component for posture comrection and the polyester fabric is just a self to
provide greater comfort and aesthetics. The mesh component highlights the unique horizontal ‘see-saw’
tension that the therapeutic bra provides, which is a vertically, relatively, inelastic bra that is pre-
tensioned and stretches horizontally for comfort and function to comrect posture.

[0022] In certain embodiments, the chest band and left and right straps are both single, double,
or triple-layered with any combination of mesh/fabric or mesh/mesh.

[0023] In cestain embodiments, left and right posterior shoulder straps can be full-length and
connect directly to the chest band with no rear panel in-between, while still configured to achieve the
same purposes of posture recovery, spinal extension, and thoracic mobility such as chest expansion and
chest extension.

[0024] In certain embodiments, the left and right anterior shoulder straps can be full-length and
connect directly to the chest band, forming an upside-down-triangle-shaped double-mesh covering panel
that also connects to the chest band, while still configured to achieve the same purposes of posture
recovery, spinal extension, and thoracic mobility such as chest expansion and chest extension,

[0025] In certain embodiments, the front panel can be low cut for aesthetic purposes.

[0026] In certain embodiments, the elastic strap comes pretensioned, which can be accomplished
by tensioning the elastic strap prior to attaching it to the rest of the bra, and with a various width pending
on the size of the wearer (usually one to four inches).

[0027] In certain embodiments, at least one horizontally spaced pretensioned elastic strap is
provided. The strap is either sewn into the exterior or interior of the bra.

[0028] In certain embodiments, the posterior shoulder mesh strap and elastic strap integration
can be sewn into any existing suitable front panel bra.

[0029] In certain embodiments, the posterior shoulder straps are configured to primarily bring
the shoulder blades closer to the spine and secondarily expand the rib cage for case of breathing and
comfort fit of the user. These straps lie along the borders of the scapula and embody the entire scapula
fossa for better proprioception and movements of the scapula.
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[0030] In certain embodiments, the elastic strap is configured to pull a wearer's thoracic towards
the anterior of the wearer, thus opening up the ribcage of the wearer for ease of breathing and comfort of
fit.

[0031] In certain embodiments, the clastic strap is configured to provide a see-saw motion
resulting firstly in improved scapular proprioceptive retraction and secondarily in rib cage expansion for
better breathing.

[0032] In certain embodiments, the expansive chest band located in the lateral portions of the
chest combine with the elastic strap to simultancously allow for expansion of the rib cage during
inhalation as well as the pulling of the scapula back into proper alignment, which allows for an easier fit
while still maintaining proper postural correction.

[0033] In certain embodiments, the elastic strap can be positioned to range from a superior angle
of the scapular to the inferior angle of the scapula.

[0034) In certain embodiments, in use, the elastic strap extends between about or below the
nuchal and the center of the back of a wearer. In certain embodiments, in use, the elastic strap lies along,
and/or aside the scapula of a wearer, from top to bottom.

[0035] In certain embodiments, the elastic strap is provided when maximally stretched, i.e., ina
pre-tensioned state.

[0036] In certain embodiments, the elastic strap provides posterior pull to the bra wearer and
places the bra wearer’s ribcage into proper alignment by providing horizontal stretch and pulling towards
the center of the wearer’s spine.

[0037] In certain embodiments, the elastic strap (ES) is configured to provide a see-saw motion
due to the vertical inelasticity and horizontal elasticity, which leads to behavior such as expanding and
contracting in a horizontal fashion, which results in improved proprioceptive scapular retraction for better
posture and in rib cage expansion for better breathing.

[0038] In certain embodiments, the front panel of the bra may include two cup portions, the two
cup portions able to provide support for the wearer’s breasts.

{0039]) In certain embodiments, the anterior shoulder straps have a width within the range of
about 1-4 inches, while the posterior shoulder straps have varying widths between 1-10 inches. In certain
embodiments, all straps can be of various widths depending upon the size of the wearer.

[0040] In certain embodiments, the bra contains an elastic strap that acts as a proprioceptive
mechanism to correct a wearer’s posture. In certain embodiments, recovery of a wearer’s posmure is
comected biomechanically. In certain embodiments, the bra corrects a wearer's posture by extending the
lumbar spine (spinal erector activation), narrowing the scapular distance by at least 5 mm (altering the
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kinematics), secondarily pulling the shoulders of the wearer o the posterior, and bringing the head on top
of the spine, thereby reducing the tension on the shoulder muscles.

[0041] In certain embodiments, the back portion of the bra or combination of front and back
portions can be standalone, sewn or attached into any existing shirt or top garment as a shelf bra, or be
sewn into a garment during the garment production process and come as an inner layer of a finished outer
garment.

[0042] In certain embodiments, the bra is used for medical and non-medical purposes to improve
the wearer’s posture, provide spinal support. and help prevent posture deterioration through aging.

[0043] In certain embodiments, the bra improves recovery from shoulder surgery or injury,
physical therapy, athletic training, athletic recovery, athletic performance, and breathing.

[0044] In certain embodiments, the bra improves women’s health issues, namely chronic round
shoulders due to large or dense breasts and back pain during pregnancy.

[(0045] In certain embodiments, the bra corrects the wearer’s posture by 1) narrowing the
distance between the left and right scapula, 2) pushing the clavicle back due to the design of the anterior
shoulder straps’ shape and 3) inducing spinal extension with spinal muscle activation.

[0046) In certain embodiments, the bra contains anti-microbial moisture wicking and protects
against ultra-violet (UV) rays,

[0047] TIn certain embodiments, the bra further includes a single or double mesh layer provided
underncath the poly elastic strap portion and configured to provide improved shoulder kinematics and
comfort to the wearer.

[0048] In certain embodiments, the bra improves the wearer’s posture by' narrowing the distance
at least 5 mm between the left and right scapula.

[0049] In certain embodiments, the front portion of the bra is detachable and interchangeable
from the posterior left and right shoulder straps. In certain embodiments, the front portion of the bra
includes multiple styles, mesh layering, and includes customizable options.

[0050] In certain embodiments, the chest band allows for ease of breathing and a more
comfortable fit, and it may have one to three layers of fabric, with or without power mesh.

[0051] In certain embodiments, the chest band is of various widths and lengths pending on the
wearer’s size and allows for improved expansive movement of the rib cage.

[0052] In certain embodiments, the bra provides postural support to a weater suffering from the
following: rounded shoulders, scapular dyskinesis, kyphosis, forward head, lordosis, scoliosis, cervical
spine injury, shoulder pathologies. pregnancy, large dense breast women with chronic round shoulders,
aging posture, neck pathologies, chronic headaches, acromioclavicular (AC) joint separation, spinal and
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shoulder muscle weakness, shoulder rehabilitation, shoulder recovery, shoulder training, cervical /
occipital neuralgia, frozen shoulder, and scapular winging.

[0053] In certain embodiments, the bra corrects the wearer’s posture through a form of direct
physical therapy and indirectly through proprioceptive feedback. ‘

[0054] In certain embodiments, the bra provides comfort and allows for a full range of motion
for the wearer, with a minimized restriction of movement.

[0055] In certain embodiments, the garment corrects the wearer’s posture by narrowing the
shoulder blades, essentially moving the head to a posterior position, with less tension on the neck muscles,
and placing the scapula in the more retracted position.

[0056] In certain embodiments, the bra is used for medical and non-medical uses.

[0057] In certain embodiments, the bra is used for sports training and recovery, posture
correction and training, spinal therapy, breast surgery therapy, pregnancy wear, large-dense breasts,
industry and healthcare workforce wear, activewear, and combinations thereof.

[0058] Other objects of the invention and its particular features and advantages will become
more apparent from consideration of the following drawings and accompanying detailed description. Tt
should be understood that the detailed description and specific examples, while indicating the preferred
embodiment of the invention, are intended for purposes of illustration only and are not intended to limit
the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

{0059] FIG. 1 is a front perspective view of the therapeutic bra.

[0060] FIG. 2 is a rear perspective view of the therapeutic bra.

[0061] FIG. 3 is a front view of the therapeutic bra.

[0062] FIG. 4 is a rear view of the therapeutic bra.

[0063] FIG. Sais a view of the triple layered fabric comprising the elastic strap of FIGS. 2 and 4

[0064] FIG. 5b is a view of the double layered fabric of FIGS. 14

[0065] FIG. 6a and 6b are side views showing the posture correcting and chest expanding
properties of the therapeutic bra versus a normal bra.

[0066] FIG. 7 is a rear view of the therapeutic bra.
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DETAILED DESCRIPTION OF THE INVENTION

[0067] This application incorporates by reference U.S. Patent Application No. 16/024,881
entitled POSTURE, PERFORMANCE, RECOVERY GARMENT DEVICE SYSTEM. The contents of
this application are incorporated by reference herein in its entirety.

[0068) The present invention is a wearable device manufactured garment that accounts for the
limitations of the currently made bra garments and utilizes a unique fabric design and construction
method that involves multiple-layer blend fabric and multiple panels, pre-tensioned straps, and a chest
band to improve spinal biomechanics and scapular kinematics for better back support, better posture,
increased chest expansion, and improved thoracic mobility. The unique invention design includes an
elastic pre-tensioned strap that contributes horizontal stretch to achieve proprioceptive postural correction
and spinal and shoulder muscle rebalance. The other components include one or more shoulder straps, a
chest band, and front and rear panels. The garment is designed to be worn by a user in the form of a bra,
thus mitigating the issue of an unsightly garment that users wouldn’t want to wear as their only layer. The
bra is also customizable, fashionable, and breathable.

[0068] The garment also improves upon previous posture garments through its flexible nature,
namely the ability to act as a garment addendum device, i.e. the posterior part of the bra can be sewn into
any existing suitable bra. It achieves this flexibility while also solving the issues of shoulder restriction
and non-breathability by allowing a full range of motion. The construction of prior garments did not allow
for full forward range of motion due to the ‘figure 8’ or ‘horse collar’ nature of the loop, which was
closed and had an inelastic seam, or the anatomically incorrect methods of construction that use
compression or straps. The inventive garment also natrows the distance between the shoulder blades for
the purposes of posture correction. The inventive garment also doesn’t utilize hamesses, braces, cap
straps, or any other previously incorrectly used method of posture correcting bra that pulled a wearer’s
shoulders back in the wrong anatomical fashion.

[0070] One posture correcting feature of the garment is the utilization of blending fabrics to
achieve pre-tensioning effects, and to induce tension to due various levels of elasticity, of improved
scapular kinematics by moving the shoulder blades closer to the spine. Accordingly, the nature of the
fabric and design must change from previously invented bras to achieve proper postural tension, the
details of which are highlighted below.

[0071] The woven nature of the shoulder strap fabric provides a style benefit, which is the
elimination of the typical, unsightly seam construction of previous flat-lock construction posture
correction garments. As mentioncd above, the shoulder strap shape is limited in fength due to the smaller

11

RECTIFIED SHEET (RULE 91) ISA/KR



WO 2019/191500 PCT/US2019/024692

nature of the bra versus a shirt. The garment also allows for customizability, as, in some embodiments,
the front part of the bra can be fully detachable from the back, which provides additional optionality in
the form of variable support for both front and back. The front panel of the bra comes in full coverage,
flat front, or triangle cut, accounting for both style purposes and variation in needed support (larger vs.
smaller breasts). The interchangeable nature of the bra does not change the amount of pressure that the
bra back provides to the shoulders and thoracic for proprioceptive correction, thus adding a unique benefit
without the drawbacks of a lesser product. The attachment points are on the upper straps and the side
seams.

[0072] There are no lower straps, but rather seams included on both the front and back of the bra
to provide support to the curve of the back (i.e. allowing forward and backward movement such as
bending). The side seams are connected to a lower chest band that all combines to further contribute to
proprioceptive posture correction by pulling the bra towards the anterior of the wearer’s body.
Furthermore, the bra of the present invention is easier to keep on than traditional bras, since the chest
band opens up the rib cage, thus allowing the wearer to breathe more easily. By contrast, traditional bras
are one piece, providing uncomfortable 360-degree compression.

[0073] The main posture correcting feature of the bra are the posterior scapular straps that pull
the scapula of the wearer closer to the spine combined with the elastic strap that sits between both
scapular straps and provides horizontal stretch, with the tailored elastic pulling all the tension towards the
center of the spine and helping pull the shoulder blades into proper alignment. Specifically, the posterior
strap/elastic strap combination achieves posture correction through a proprioceptive manner that involves
creating a parallel amount of tension in the body’s anatomical musculature, helping active and passive
scapular motion of retraction and protraction into better anatomical alignment as well as improved rib
cage flexibility and ease of expansion. Once the patient is in correct postural alignment, the bra
automatically relieves all tension in the garment. Thus, the wearer will barely notice the device once the
wearer has achieved the muscle memory of correct posture. As measured empirically, utilizing the
Scapula Lennie test, the bra presents, in average, about an 11 mm (range of between about 5 mm and
about 25 mm) narrowing of the distance between the left and right scapula. Thus, in certain embodiments,
the herein disclosed bra affects at least about a 5 mm narrowing of the distance between the left and right
scapula.

[0074] FIG. 1 depicts the therapeutic and chest expanding bra (101) front portion, with a front
panel (115) connecting to a chest band (106) and a left shoulder strap (107) and a right shoulder strap
(108). The front panel depicted here is a double-layered fabric (110a), as shown in FIG. 5B, while the
chest band is a triple-layered fabric, as shown in FIG. 5A, with mesh sandwiched in-between poly fabric.
The chest band can also be double-layered (110a), depending on the functional purposes.
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[0075] In FIG. 3, the left (107) and right (108) shoulder straps are further shown to be split up
into a left anterior portion (107a) and a right anterior portion (108a), with the left anterior portion
connected via seam to a left posterior scapular portion (107b) depicted in FIGS. 2 and 4 and the right
anterior portion connected via seam to a right posterior scapular portion (108b) depicted in FIGS. 2 and 4.
The left (107a) and right (108a) anterior straps are a double-layered fabric, with the top layer being
polyester and the bottom layer being a power mesh that provides additional support and tension for
posture correction. The left (107b) and right (108b) posterior scapular straps, on the other hand, are a
double-layered mesh, to provide additional tension and horizontal pull to bring the scapula closer to the
spine of a wearer and thus put the wearer in proper postural alignment.

[0076) FIG 2. depicts a rear perspective view of the therapeutic bra (101), which has the
posterior straps (107b and 108b) connected to a rear panel (103), with the rear panel (103) connected to
the same chest band (106) the front panel is connected to. FIG. 2 also shows the left seam (104) and right
seam (105) that connects the front panel (102) to the rear panel (103). The rear panel (103) isalso a
double-layered fabric (110a) in this embodiment.

[0077] FIG. 4 further depicts the back of the therapeutic bra, also showing an elastic strap (109)
that sits in-between the two posterior scapular straps (107b and 108b) and provides the strongest amount
of tension and pull to correct posture. The elastic strap (109) has a triple-layered fabric construction of
polyester (110a), elastic (110b), and polyester (110a), with the polyester portions acting as a self for
comfort and aesthetic purposes.

[0078] FIGS 6a and 6b show the effect of a regular bra versus the therapeutic inventive bra. In
FIG 6a, the wearer depicted is hunched over with kyphosis (111) and the distance between the mid-arm
(as measured by the middle of the shoulder downwards) and the sternum (112a) is relatively stunted due
to the kyphotic nature of the wearer. In FIG. 6b, with the wearing donning the therapeutic inventive bra,
the wearer is now in an upright, anatomically correct posture. The kyphosis is gone, the lumbar is
supported and straight (113) and the chest has expanded, thus highlighting the increased distance between
the mid-arm (as measured by middle of the shoulder downwards) and the sternum (1 12b).

[0079) FIG. 7 show the horizontal tension effects that the bra possesses — in other words, the
tension is not applied downwards on the shoulders but rather horizontally on the scapulae so that the
scapulae retract and bring the shoulders back along with it. This horizontal tension effect is what pinches
the scapulae together and put the wearer in proper postural position. '

[0080] The components of the therapeutic posture correcting and chest expanding bra (101) can
further be described in terms of relative elasticity values. Elasticity, as used here, is defined as it relates to
the amount of force something is pulled on. The less elastic, or more inelastic, something is, the greater
the amount of tension and pull is applied. And, as it relates to posture and biomechanics, the more
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inelastic something is as applied to this bra, the better it helps with applying pressure in the proper
biomechanical areas to place the wearer into correct posture. In other words, less elastic (more inelastic) =
more tension applied. As used here, an elastic value of 1 (E1) would be more elastic than an elasticity
value of 2 (El).

[0081] Referencing the FIGS now, in order of elastic value — the elastic strap (109) has an
elasticity value E4, the shoulder straps have an elasticity value E3, the chest band has an elasticity value
E2, and the front and rear panels have an elasticity value E1, where EA<E3<E2<El. Thus, the elastic strap
applies the most tension and the front and rear panels apply the least amount of tension. This means that
the construction and elasticity values of tension are all important in how the bra achieves biomechanically
correct methods of posture correction, chest expansion, and overall posture support. For example, certain
advantages can include posture recovery, spinal extension, thoracic mobility, allowing for easier
breathing, reducing tension on the neck and shoulder muscles, improving back pain, and providing spinal
support. Additionally, embodiments of the current invention can improve recovery from shoulder surgery.
shoulder injury, physical therapy, athletic training, athletic recovery, and athletic performance as well as
improving women health issues such as chronic round shoulders due to large or dense breasts and pack
pain during pregnancy. These and other advantages will be apparent to those of skill in the art with the
benefit of the present disclosure.

[0082] While several methods are disclosed herein, such methods are only to be limited as
required by the claims. Accordingly, the various portions of the described methods can be reordered,
omitted, augmented, substituted, and/or otherwise modified in any suitable manner. Variations from the
description above may and can be made by one skilled in the art without departing from the scope of the
invention. In closing, it is to be understood that the embodiments of the invention disclosed herein are
illustrative of the principles of the present invention. Other modifications that may be employed are
within the scope of the invention. Thus, by way of example, but not of limitation, alternative
configurations of the present invention may be utilized in accordance with the teachings herein.
Accordingly, the present invention is not limited to that precisely as shown and described.
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CLAIMS

What is claimed is:

1. A posture correcting bra comprising:

a front panel and a rear panel, wherein said front panel and rear panel have an elasticity value E1;

a chest band provided along a bottom of said front panel and said rear panel, wherein said chest
band has an elasticity value E2;

a left shoulder strap connecting said front panel to said rear panel, said left shoulder strap
comprising a left postetior portion having an elasticity value E3;

a right shoulder strap connecting said front panel to said rear panel, said right shoulder strap
comprising a right posterior portion having an elasticity value E3; and

an elastic strap connecting said left posterior portion of said left shoulder strap and right posterior
portion of said right shoulder strap, wherein said elastic strap has an elasticity value E4,

wherein EA<E3<E2<El.

2. The bra of claim 1, wherein said front panel comprises at least two polyester fabric layers.

3. The bra of claim 1, wherein said rear panel comprises at least two polyester fabric layers.

4, The bra of claim 1, wherein said elastic strap comprises at least three fabric layers.

5. The bra of claim 4, wherein a first and second of said fabric layers are polyester fabric and a third
of said fabric layers is a tensioning fabric.

6. The bra of claim S, wherein said third fabric layer is between said first and second fabric layers.

7. The bra of claim 1, wherein said left and right posterior portions comprise at least two fabric

layers.

8. The bra of claim [[1]]4, wherein at least two of said fabric layers are mesh fabric.

9. The bra of claim 1, wherein said ¢lastic strap is clastic in a horizontal discction and inelastic ina
vertical direction.
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10. The bra of claim 1{17]], wherein said clastic strap is configured to reduce tension on a wearer's

neck and shoulder muscles.
11. The bra of claim 1, wherein said elastic strap is pretensioned.

12. The bra of claim 1, wherein said left postesior portion of said left shoulder strap at least partially
covers a region comresponding to a wearer’s left scapula and said right posterior portion of said right
shoulder strap at least partially covers a region corresponding to a wearer’s right scapula.

13. A garment system comprising the bra of claim 1 and an outer garment, wherein said bra is
attached to an inside portion of said outer garment.

14. A therapeutic posture correcting and chest expanding bra comprising:

a front panel and a rear panel connected along a left seam and a right seam, wherein said front
panel and rear panel have an elasticity value E1;

a chest band provided along a bottom of said front panel and said rear panel, wherein said chest
band has an elasticity value E2;

a left shoulder strap connecting said front panel to said rear panel;

a right shoulder strap connecting said front panel to said rear panel;

said left shoulder strap further comprised of a Jeft anterior portion and a left posterior scapular
portion;

said right shoulder strap further comprised of a right anterior portion and a right posterios
scapular portion;

wherein said left and right posterior scapular portions have an elasticity value E3; and

an elastic strap connecting said left posterior scapular portion of said left shoulder strap and right
posterior scapular portion of said right shoulder strap, wherein said elastic strap has an elasticity value
E4;

wherein EA<E3<E2<E1.

15. The bra of claim 14, wherein said front panel comprises two polyester fabric layers.

16. The bra of claim 14, wherein said rear panel comprises two polyester fabric layers.
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17. The bra of claim 14, wherein said elastic strap comprises threc fabric layers.

18. The bra of claim 17, whercin said three fabric Jayers arc polyester fabric, elastic fabric, and
polyester fabric.

19. The bra of claim 14, wherein said left and right scapular portions comprisc two fabric layers.

20. The bra of claim 14, wherein said elastic strap is elastic in a horizontal direction and inelastic in a

vertical direction.
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