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Background and Technology Considerations

60,000 Americans die annually from pressure injuries (Pl) and Pl complications [1], making
pressure injuries one of the leading causes of preventable death in the United States. Pls
develop through prolonged and unmitigated pressure and shear applied to the skin when lying
down or remaining seated. Individuals and wheelchair users with impaired mobility, sensation
and/or circulation are particularly vulnerable. Past research reveals a consensus on the role of
low blood perfusion, which leads to ischemic tissue damage and subsequent Pl development
[19, 20]. When seated, applied pressure compresses the vessels that supply blood, nutrients
and oxygen to tissues around the prominences of the pelvis, lower spine and femurs. If the
capillaries that supply these tissues are compressed for long durations, blood flow can be
restricted, or occluded. When blood flow is limited for long durations, the deep tissues in the
affected regions begin to necrose and die, eventually leading to development of a PI.

A second explanation is that the formation of Pls is a multifaceted process involving a
sequence of damaging events. These events start with sustained mechanical loading causing
direct cell deformation, followed by inflammatory edema, and culminating in ischemic damage.
Continuous mechanical stress deforms cells, damaging their cytoskeleton and plasma
membrane, which disrupts normal cell function and initiates an inflammatory response. This
response attracts immune cells, causing local edema that increases interstitial pressure and
exacerbates cell distortion. Prolonged inflammation and elevated pressure impair blood flow,
leading to ischemic damage, tissue death, and Pl formation [21].
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Figure 1: Staging of a Pressure Injury as referenced by Zulkowsi (2015)
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Stage 2: Partial thickness loss of the dermis with potential top layer and epidermis rupture.
May present as a blistered surface.

Stage 3: Full thickness loss of epidermis and dermis of the skin. Subcutaneous fat layers
beneath the skin become exposed. Requires medical attention and intervention.

Stage 4: Reaches the deep tissues below the skin and subcutaneous fat layers - exposes
muscles, ligaments, cartilage and bone. Requires medical interventions [2].

Information regarding pressure injuries stages was gathered in Kalogon’s 2024 Inaugural
Seating & Sitting Survey. A single survey was fielded to two audiences: the United States (U.S.)
general population, consisting of 1,045 individuals, and a second group comprising 272
respondents who use wheelchairs. As indicated in Figure 2, a notable prevalence of stage 2 and
stage 3 pressure injuries were reported among individuals who have experienced a Pl in both
populations. (Data collected from Kalogon’s Inaugural Seating and Sitting Survey 2024,
available upon request).

B U.S Rep (132 respondents) [l Wheelchair Users (140 respondents)

Stage 2 Stage 3 Stage 4 Don't Know

Q: What stage was your most recent pressure injury?

Figure 2: Stages of pressure injuries observed among a U.S. representative population &
wheelchair users who’ve experienced a Pl

Besides the medical implications of a Pl, one’s quality of life becomes greatly impacted.

Depending on severity, pressure injuries can take years to heal (a stagnating injury), require
surgical intervention, and lead an individual to spend most of their time healing in bed [3]. For
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some, a wheelchair is their main method of mobility, meaning the steps needed to heal Pls such
as bed rest significantly diminish one’s autonomy and life. Their ability to perform activities of
daily life (ADLs) becomes restricted for more severe cases of Pl. ADLs can include the ability to
eat, bathe or perform at home activities independently. Social outings, occupational goals and
leisure activities can become severely limited during the treatment of a Pl. In general,
developing a Pl can affect independence, mental health, require thousands in out-of-pocket
expenses and significantly socially and physically isolate those affected.

Sacrum 4 B
Coceyx —
\-._\_
Ischial Tuberosity (IT) — T Greater Trochanter
1
\

Figure 3: Internal structure of the pelvis, femur, and where pressures are applied by the seat
when properly seated.

Each year, 2.5 million Americans develop a pressure injury, joining the millions more
experiencing the pain and negative life impacts of a Pl [1]. The number of those at risk
increased with the global COVID-19 pandemic, particularly with the use of medical devices and
assistive equipment used in care for the patients [18]. Institutions and individuals incur
significant financial costs during the course of treatment for Pls. The costs of treating a single PI
in the US can range from $37,800 to $70,000 depending on severity, with total costs for treating
pressure injuries in US healthcare facilities estimated at $11 billion annually [4]. Further, over
17,000 lawsuits are filed annually as a result of pressure injury development, often targeting
nursing homes and hospitals [1]. Due to the financial, social and medical impacts of developing
and treating a PI, preventing one from forming in the first place is paramount to preserving
one’s quality of life. Kalogon’s technology aims to create the protective conditions necessary to
prevent such injuries, and ensure those who rely on a wheelchair for their mobility can do so
with reduced anxiety from the potential risk of developing a PI.
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The prevalence of pressure injuries poses significant challenges for both wheelchair users and
the broader U.S population. Kalogon’s Seating and Sitting Survey looked at the difference in
pressure injury incidence among these two populations. Within the U.S. population, 16% have a
disability that requires sitting for extended periods. Within this group, 14% use a wheelchair for
at least 30 minutes a day, representing 2% of the total U.S. Rep population. Among the
wheelchair user sample population, about half of respondents reported having experienced a
pressure injury. Among the U.S. Rep population of 1045 individuals, 13% of respondents
reported experiencing a pressure injury. [5]. (See Figure 3).

U.S Rep (1045 respondents) Wheelchair Users (272 respondents)

Q: Have you ever experienced a pressure injury?

Figure 4: Pressure Injury Prevalence among U.S. Rep Population and Wheelchair Users

The At-Risk Population

Each day, the average American spends six to eight hours seated [6]. A well cushioned couch or
office chair may feel comfortable at first, but over time a general unease or discomfort in the
lower back, buttocks, and thighs begins to develop. 91% of the U.S. representative population
experience sensations when seated too long, whilst 97% of wheelchair users also experienced
discomfort from prolonged sitting. Moreover, the most commonly reported sensations of
discomfort for wheelchair users include stiffness (66%), pain (62%), and numbness (56%) [5].
Aside from general joint discomfort, these sensations derive from the pressure one applies
from sitting, which constricts blood flow and therefore oxygen supply through the capillaries of
the tissues surrounding the pelvis and femurs. The body registers this decrease in blood flow as
an aching feeling, which necessitates repositioning to alleviate. Changing positions decreases
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pressure and restores nominal blood flow in the affected regions of the body. The process of
routinely relieving and redistributing pressure is known as pressure offloading, and is meant to
ensure the tissues of the buttocks and thighs remain healthy and perfused with blood and
oxygen. Sensations of discomfort are critical to maintaining tissue integrity. In fact, the average
number of hours before wheelchair users begin experiencing discomfort is 3.7 hours. A
significant amount (36%) of wheelchair users report feeling uncomfortable between 2 and 4
hours [5]. (See Figure 5).

B U.S Rep (1045 respondents) [l Wheelchair Users (272 respondents)

<30 mins 30mins-1:59 2-3:59hrs 4 -5:59 hrs 6-7:59 hrs 8+ hours
hrs

Q: Regardless of where you are how long is too long for you to sit before you feel uncomfortable?

Figure 5: Average Hours Before Feeling Uncomfortable among U.S Rep and Wheelchair User
Populations

Without regular pressure offloading blood, oxygen and nutrients supplied to the tissues can
become disrupted. For those with intact sensation, mobility and circulation these adjustments
are performed unconsciously, ensuring sufficient blood flow to keep the tissues healthy. This is
not the case for everyone. For those with impaired sensation or who completely lack sensation,
the urge to reposition may be low or potentially not felt at all. For those with impaired mobility,
even if they sense the need to reposition they may not be able to do so. Pre-existing conditions
that impact circulation further increase the Pl risk, regardless of seated position.

Pressure injuries are not a rare condition, as any individual with limited mobility is at risk for
developing a Pl. For example, roughly 95% of those in the SCI (spinal cord injury) community are
expected to have, or currently have, a Pl. For those living with a SCI their risk for developing a
Pl is exacerbated by the fact that they experience all three of the primary risk factors; impaired
sensation, impaired mobility and impaired circulation [3]. Generally, those seeking geriatric care
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are also at high risk for pressure injury, with nursing home Pl rates at 7% to 23% for individuals
several months into their stay [7].

Pressure Management

Despite the prevalence and severity of Pl seen throughout the U.S. and globally, a four-year
study argues that 91% of pressure injuries are preventable [8]. Prevention is achieved through a
myriad of factors, including skin checks/observation by the affected individual or their care
team, as well as implementing consistent pressure reduction techniques. Further, the use of
technologies to improve blood flow in high-risk areas and preventing microclimates (damp,
warm environments) that promote bacterial growth can help protect against Pl development.

Regardless of the reason, anyone that routinely uses a wheelchair is at risk for developing a
pressure injury. To reduce this risk pressure offloads are performed as the primary method for
disrupting and redistributing applied pressures, allowing for blood flow to remain at normal
levels. Common recommended offload techniques involve either leaning over to one side or
leaning forward as if to reach for an object on the floor. Among the wheelchair user population,
74% report repositioning themselves as their coping strategy, with 58% moving from side to
side and 36% moving from front to back [5]. These movements allow the applied pressure to be
shifted from the pelvis to the thighs, which are less susceptible to Pl development. For those
unable to perform offloads independently, power-wheelchairs with tilt-in-space functionality
(discussed below) can be prescribed. Additionally, family members or care providers often aid
in the pressure offloading process. For such cases, Pl prevention recommendations typically
include limiting wheelchair use to reduce pressure on sensitive bony prominences. As
mentioned prior, limited wheelchair usage significantly affects one’s ability to engage in social
activities, and so many individuals try to maximize the time they can spend in their chair.

Figure 6: From Left to right: 1. Example of a lean-forward offload 2. Individual performing a
leaning side-to-side offload 3. Example of a “lift-off” offload [9].
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The intent of the off-loading methods presented in Figure 6 is to disrupt, redistribute, or move
constant pressures away from the ischial tuberosities (ITs) and sacrum (anatomical diagram
shown in Figure 6). Among the wheelchair users, 41% report experiencing a pressure injury in
the ischial tuberosity regions, while 86% reporting a Pl in the Coccyx and Sacrum regions
combined as indicated in Figure 7. (Data collected from Kalogon’s Inaugural Seating and
Sitting Survey 2024; available upon request).

B U.SRep (132 respondents) [l Wheelchair Users (140 respondents)

48.6%

Coccyx Sacrum Ischial Greater
Tuberosities Trochanter

Q: Where was your pressure injury located? (Select all that apply)

Note: total percentage exceeds 100% as respondents were able to select multiple options

Figure 7: Bony Prominences where Pls develop among the U.S. Rep Population and
Wheelchair Users

A leaning-forward offload redistributes pressures away from the buttocks to the thighs. Weight
shifts from side to side aim to oscillate pressure between the ITs. Lift-off reliefs are used to
remove pressure off the entire seated surface. Lift-offs, while the most effective at eliminating
interface pressure, often are difficult to perform for those with limited upper body strength and
require strong core and tricep muscles. As such, weight shifts have been shown to be
preferred, especially for those individuals that may have difficulty performing a leaning-forward
motion. A study of routine pressure relieving motions by wheelchair users concluded that while
lean-forward and ‘lift-off’ offloads were performed an average of 0.4 times per hour (in other
words, less often than once per hour), weight shifts were more common, at an average of 2.4
times per hour (or roughly every 25 minutes) [9].

Practicing consistent and proper pressure offloading is critical for preventing Pl development.
However, several studies indicate a significant number of wheelchair users do not perform
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them properly per clinical guidance. A study by Stockton et. Al. (2002) concluded that, even
though many wheelchair users surveyed had the ability to perform offloads, a majority
(54.7% of 136 surveyed) moved, shifted or performed offloads less than once per hour. Just
20.8% reported moving at least once per hour. Clinical recommendations generally prescribe
performing offloads once every 15 minutes. As such, both the Sprigle and Stockton studies
show that the evaluated groups performed offloads significantly less often than recommended.

Some models of electric or complex rehab chairs provide ‘tilt-in-space’ functions to help
perform one’s offloads, allowing the user to tilt back or recline their wheelchair seat for a
period of time (shown in Figure 8). The tilted position is intended to transfer some of the user’s
weight from the pelvis to the upper back during an offload. These chairs can provide pressure
offloads for individuals with tetraplegia or those that otherwise cannot perform offloads
unassisted. These systems tend to cost thousands, to tens of thousands of dollars for the user
or care provider, making them out of reach for those without access to disability or medical
insurance. While the tilt-in-space function is specifically prescribed for individuals that have
difficulty performing offloads, a study of usage by the SCI community suggests that many
individuals are not using this feature as recommended for reducing Pl risk. While a chair-tilt
angle of at least 45 degrees should be maintained during an offload to meaningfully offload the
seated surface, the study found most of the participants either only reached a 15 degree angle
to improve comfort or otherwise did not use the feature as frequently as recommended [11].

—

Figure 8: Complex rehabilitation chair performing a ‘tilt-in-space’ offload

Recommendations for the duration needed when performing pressure relieving offloads differ
based on varying clinical guidance, though most wheelchair users are advised to offload for 15
to 30 seconds at a time [9]. As offloads are intended to create the conditions for blood to
reperfuse damaged or oxygen-starved tissues, these offloads and weight shifts must last
enough time for the capillaries to refill and supply necessary nutrients throughout the sitting
surface of the individual. A study of 50 individuals’ blood perfusion below the skin concluded
that, for those evaluated, a 30 second offload is generally not long enough to allow for
oxygenation of the tissues to recover to unloaded (unseated) values. Rather, an average of
nearly two minutes (111 seconds) was shown to be required, well beyond the standard clinical
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recommendation [12]. For those preferring the lift-off method of offloading, maintaining a nearly
two minute lift would be especially difficult. For this reason in particular, Kalogon’s technology
is designed to assist users in performing weight shifts at defined intervals above this
two-minute threshold.

These studies highlight what care providers and clinicians in wound management know well.
Many individuals who rely on wheelchairs for their mobility needs are either unable to perform
effective pressure offloads or do not offload for enough time or frequently enough to
adequately perfuse the tissues in susceptible areas. Further, some of those prescribed
tilt-in-space wheelchairs do not consistently utilize the feature effectively enough to allow for
reoxygenation of the affected tissue. Smart seating technology capable of augmenting these
weight shifts and offloads is necessary to help manage wheelchair users’ pressure offloading
needs.

Current Solutions Do Not Address the Problem

Static wheelchair cushions are generally designed to redistribute a user’s applied pressures
and reduce Pl risk via two distinct methods. One mode (offloading/contouring method) aims to
remove pressures from sensitive areas. The second type (immersion method) distributes a
user’s applied pressure throughout the largest possible surface area through the use of a
deformable medium.

Offloading cushions tend to provide cavities or contouring around bony prominences in the
pelvis. Distributive/immersion cushions use air, foam or gel to disperse pressure [13].
Regardless of the method, most wheelchair cushions today are static. They do not adjust
applied pressures over time without user intervention through manually offloading. These
cushions are designed to redistribute or offload pressures in certain regions, rather than aid in
actively redistributing static pressures. This means that if pressure-relieving offloads are not
performed by the individual using such a cushion, localized pressures remain fixed in place.

In some cases, these cushions can impede the ability of the user to fully perform a pressure
offload. For instance, an air-flotation cushion may tend to apply pressure to the buttocks of an
individual performing a lean-forward offload. As the user applies more pressure to their thighs
this tends to force air toward the back of the cushion and load the pelvis. Further, from our
interviews with end users and experts, this phenomenon makes transfers, or the movements
required to leave a wheelchair, particularly difficult for some.

Additionally, wheelchair users have been found to use a variety of cushions and seating
systems to alleviate the adverse effects of prolonged sitting, as indicated in Figure 9. Among
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the wheelchair user population, a high prevalence expressed that they use a foam, gel, air cell,
or a customized cushion to mitigate discomfort after prolonged sitting. (Data collected from
Kalogon’s Seating and Sitting Survey; available upon request).

Foam Air Cell Gel Cushion Honeycomb Hybrid Customized Never Tried
Cushion Cushion Cushion a Cushion

Note: total percentage exceeds 100% as respondents were able to select multiple options.

Figure 9: Cushions and Seating Systems Preferences among Wheelchair Users (272
respondents)

As air-flotation cushions do not have rigid structures to hold the user in place, those with
limited sensation may feel a lack of stability. Cushions that utilize gels or contouring are more
resilient to this behavior. Some studies have looked to quantify whether one type of cushion is
more effective than another for reducing Pl risk. As shown in the Stockton et. Al (2002) study of
the 65 individuals surveyed using static air-flotation or gel cushions, two-thirds (67.6%) had
experienced a Pl prior to the survey, and one-fourth (24.6%) had a Pl at the time of the survey.
48% of those surveyed while on a static air-flotation cushion were stated as currently
experiencing a Pl. Regardless of the cushion type, both populations surveyed experienced
significant levels of Pl occurrence [10].

Air-flotation cushions are generally effective at immersing a user’s bony prominences. However,
these cushions must be properly inflated using a manual pump to an inflation state that is
critical to maintain but difficult to verify. Under or over-inflation limits the cushion’s
effectiveness. These cushions tend to be susceptible to leaks, which may cause the cushion to
no longer function as intended, and result in the client directly sitting, in some cases, on the
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metal or rigid seat-pan of their wheelchair. This results in a dangerous situation, as direct
pressure is applied to the ischial tuberosities (ITs) and can rapidly result in Pl development.

For customized offloading cushions, the cushion is specifically designed for the user through a
3D scan or mold of the client’s pelvic and/or thigh geometry. This type of offloading cushion is
designed to contour to the user and avoid placing pressure on the ITs. Due to the customized
nature of these systems they can be difficult to properly modify after manufacture if the user
gains or loses weight. Further, offloads may be difficult to perform as the cushion locks the
client’s pelvis in place. Misalignment of the pelvis within the cushion can therefore lead to
discomfort when pressures are applied to bony prominences of the pelvis, trochanters and
sacrum.

Through a review of the available cushions on the market, a customer or clinician can aim for
an immersion cushion, but with the trade-off of a lack of stability. Alternatively, one can go for a
rigid offloading cushion, yet this too results in the compromises of a lack of positioning
variability and limited alteration options when the user’s body changes. Further, all current
options fail to address the primary cause of pressure injury - unmitigated pressure applied to
the user’s seated surface. What is clear is that an automatic, alternating pressure cushion is
needed to ensure pressures are routinely adjusted with or without the input of the user.

Recurring Pressure Relief Requires an Active Surface

Unlike most wheelchair cushions on the market, Orbiter products utilize Kalogon’s Advanced
Pressure Management System (APMS) which enables them to adjust the shape of their surface
through powered control. Known as an active surface, the cushion provides automatic altering
and adjustment of the client’s applied pressures without the user adjusting their position. This
technology is designed to directly target the sustained pressure applied to the bony
prominences of the pelvis and redistribute pressure to less sensitive areas.

Limited variations of active surface or powered cushions outside of the Orbiter products
currently exist in laboratory and market settings. In one study, through the University of North
Dakota, a custom active surface cushion was developed and tested with the intent to quantify
its effects on interface pressure (the pressure applied by the cushion on the IT’s, sacrum and
thighs) and tissue oxygenation, among other key indicators of cushion performance. The
cushion tested provided the ability to inflate and deflate in three unique sequences, and
adjusted interface pressures on a repeating basis. Data analysis in the study confirmed that,
after 22 minutes of use, average interface pressure decreased significantly compared to
baseline values for the individuals in the experiment. Notably, tissue oxygenation reacted
quickly upon the onset of the alternating pressure sequences [14].
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Oxygenation improvements in the tissues are critical, as a lack of oxygen supply directly results
in increased risk of tissue necrosis and death. This phenomenon illustrates the need for
pressure alternation as a feature in a wheelchair seating system. Since many wheelchair users
do not routinely perform the offloads needed to reduce Pl risk, alternating air-cushions can aid
in improving blood flow and oxygenation to at-risk tissues. The Fadil study confirms this, stating
“the study findings highlighted the positive effects of the designed dynamic air-cushion to
relieve pressure on compressed areas and enhance blood perfusion similar to manual
offloading approaches.”

Localized Control of Pressure Application is Necessary

The UND study further indicates that generalized alternation, often called ‘A-B rotation’ or
‘open-loop,’ does not significantly affect pressures around the ITs. Similar to the approach
taken with most alternating air mattresses, these systems generally consist of multiple sets of
cells connected together, so that one set inflates in the first inflation sequence, then deflates,
followed by the second set inflating with the process repeating thereafter [15].

Where these types of alternating systems fall short is the inability to pinpoint where offloading
or support are needed. While open-loop alternating pressure cushions can reduce pressures
generally, precise control of where offloads and support are provided is critical. The pressure
relieving behavior of a cushion should therefore be based on the individual’s seated positioning
habits and Pl history to avoid applying pressure to sensitive areas. This is where Orbiter
products stand out. Orbiter products are the only options on the market with the ability to
adjust localized pressures based on user needs without physically modifying the cushion.

Orbiter Products by Kalogon

From the above analysis of common Pl causes, prevention strategies, and the difficulty with
which those strategies are performed by many wheelchair users, an evident mismatch exists
between medical recommendations for performing routine pressure relieving offloads and
real-world considerations. While existing cushions can effectively distribute pressure, they lack
the ability to actively shift a user's applied pressure. This feature, along with others described
below, makes the Orbiter products unique and positions them as cutting-edge technology in the
space of alternating pressure cushions.
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Orbiter Classic by Kalogon

rbiter’

by Kalogon

Figure 10: Orbiter Classic by Kalogon; Cushion and Controller

Orbiter Classic by Kalogon was developed through nearly two years of research and design.
Below are brief descriptions of the key attributes that form the basis of Orbiter Classic’s
functionality:
e Provides a dynamic surface capable of performing targeted pressure redistributions
around the pelvis and thighs to reduce stagnant pressure points.
e Allows for precise customization by the end user, care provider or clinician to tailor
pressure reliefs and support to unique individual needs.
e Adapts to postural, weight and seating position changes to effectively manage pressure
changes over time.
e Implements a self-checking system, capable of detecting when to increase or decrease
inflation levels, monitor for air leaks and eliminate the need for complex maintenance.

The Orbiter Classic features air cells that pneumatically link to the controller through a
connecting hose. Within the controller housing resides the pressure control system, battery
and electromechanical hardware that regulate the air cells' inflation and deflation over timed
intervals. A stack-up of visco-elastic, slow recovery foam sits above the air cells, with the foam
specifically contoured to create a pelvic recess. This innovative combination of foam and
adjustable air cells integrates elements of both immersion and offloading cushions, as the
substantial visco-elastic foam stack-up provides a medium for optimal pelvic immersion.
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Orbiter Med by Kalogon

rbiter”

by Kalogon

Figure 11: Orbiter Med by Kalogon; Cushion and Controller

Seeking to bridge the gap between rising skin integrity compliance standards and what is

realistically feasible for patients, Kalogon developed the Orbiter Med, a custom-configured

cushion (E2609) designed to further cater to a patient's unique needs. Building on the

technology from the Orbiter Classic, the Orbiter Med goes beyond conventional seating

solutions to promote skin integrity and enhance posture.

Orbiter Med’s medically-validated, Advanced Pressure Management System (APMS),
features six anatomically-placed air cells working in harmony to deliver targeted
pressure relief, and independently offload key areas of a patient’s body to promote
revascularization of the tissue.The Kalogon App allows clinician or seating specialist to
set prescribed pressure levels. The position of the air cells in Orbiter Med follow a
different layout than that of Orbiter Classic, in an effort to provide additional postural
influence.

Orbiter Med allows for a forgiving custom environment, adapting to one’s body's
movements in real time, and adjusting to changes in posture. Whether a person shifting
in their seat, or readjusting their position, providing dynamic support exactly when
needed.

Similar to the Orbiter Classic, Orbiter Med adapts to changes in real-time by constantly
assessing the seating environment, taking into account temperature, altitude, and other
environmental factors, with communication occurring a dozen times per second, making
micro-adjustments to ensure a person stays comfortable and supported.

A significant difference between the Orbiter Med and Classic is that Orbiter Med meets
each patient’'s needs with custom configurations: patients can choose cushion
customizations for Posterior Lateral Pelvic Support, Lateral Thigh Supports, Medial
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Thigh Supports, Pre-Ischial Ridge, Scrotal Well, and Leg Length Discrepancies. Using the
Kalogon App, seating specialists can set relative pressure levels & personalized lifestyle
presets. Orbiter Med includes an incontinence cover, and optional accessories are
available including extenders, XLR chargers, and additional machine-washable covers.

Orbiter Products Features

Kalogon’s Orbiter products use features developed through years of R&D, customer interviews,
clinical evaluations and consultation with our industry partners to address the gaps in PI risk
reduction. The features and functionality present in the Orbiter Products have been
implemented specifically to target pain-points experienced by existing users of other legacy
wheelchair cushions. Through exploring the key features customers and clinicians look for in
the ideal cushion.

1. Advanced Pressure Management System (APMS)

Both Orbiter products utilize Kalogon’s APMS to periodically adjust interface pressure
on the user’s seated surface by inflating and deflating air cells within the cushion to
promote revascularization and increase blood perfusion of the tissue. The air cells are
used to modulate interface pressures and adjust where support or pressure reductions

are provided based on input from the controller’s pressure sensing system.

Figure 12: Orbiter Classic [left] and Med [right] rendering displaying their internal air
cells beneath each cushion’s top foam layer

The Orbiter products’ dynamic surface is designed to assist wheelchair users who have
difficulty performing weight shifts and offloads at the recommended interval, providing
over 200 redistributions per day when set to a 3-minute cycle. The cushions’ dynamic
surface is designed to bridge the gap between clinical recommendations for weight
shifts/pressure reliefs and what is actually possible outside of the care setting for
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individuals with mobility difficulties. Additionally, the cushions can aid in assisting one’s
weight shifts when performing an actual offload would be difficult, such as in a_car,
during a social event or while asleep. A video of this pressure redistribution

functionality is available at www.kalogon.com.

Evaluating weight shift effectiveness is often conducted through the use of a pressure
map, which can provide a visual representation of the interface pressure between a
wheelchair user and their cushion. Pressure maps implement thousands of load sensors
that monitor and display interface pressure in real time. The figures below were
generated from a calibrated Boditrak2 Pro pressure mapping system, used to collect
data for our foam design efforts and tailor our control loop to ensure pressure
redistribution is routinely provided by our cushion.

In Figure 13 below, pressure mapping data is used to evaluate the effectiveness of
Orbiter Classic specifically offloading the sacrum of an individual using the cushion on a
manual chair. The pressure map system employs several key indicators to evaluate an
offload:

e Dispersion index (DI) - Ratio between pressures applied within a bounding box
and the entire seated surface. For the purposes of evaluating Orbiter, this
bounding box is placed around the ITs and sacrum as a means of comparing
pressure applied in this region to the entire seated surface. Generally the lower
the DI value, the more effective a cushion performs at distributing pressure away
from the pelvis.

e Peak Pressure Index (PPI) - Average of pressures within a bounding box. Useful
for evaluating generalized areas of higher pressure seen on a pressure map.

High interface pressures at the seated surface are thought to constrict blood flow and
oxygenation to the capillaries and vessels of the tissues around the pelvis. Various
studies have resulted in different values for what pressure magnitude is required to
occlude, or cut off blood flow. In one study, values varied from 40 mmHg (for occlusion
in the shin) to 71 mmHg (for occlusion on the sacrum) depending on the region of the
body evaluated (Sprigle, et. Al,, 2011). As such, this suggests reducing interface pressure
in localized regions can improve the ability for blood and oxygen to return to affected
tissues.

Note in Figure 13 the dispersion index drops from 28 to 25 during a sacral offload. As
the DI is relatively low (i.e. ~75% of the user’s pressure is dispersed away from the ITs
and sacrum) the user’s pressure has dipped below the occlusion threshold values noted
in the Sprigle study, suggesting that blood-flow should improve based on the values
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recorded. This pressure offload would be held for the duration selected on the
accompanying app (standard of 3 minutes), referenced in Figure 15. For visualizing
varying interface pressures on the surface, the pressure map provides a gradation
coloring, as shown above. Figure 13 provides the legend for identifying these pressures.

Orbiter Classic By Static Air-Flotation
Kalogon Cushion Cushion

Figure 13a - User on cushion with sacrum loaded, Orbiter Dispersion Index (DI) at Pelvis: 28

Orbiter Classic By Static Air-Flotation
Kalogon Cushion Cushion

Figure 13b: Orbiter Cushion Offloading User’s Sacrum, Orbiter DI at Pelvis: 25

Kalogon White Paper: Orbiter and Orbiter Med, V2.0, Updated Feb 2025 18

200
190
179
169
159
149
138
128
118
108
97
87
77
67
56
46
36
26
15



To facilitate an effective dynamic surface, Orbiters’ covers are made with fabric
intended to stretch in four directions. Also known as four-way-stretch material, these
fabrics are used to reduce shear on the user’s skin. The top layer of the cushion cover
was specifically designed to stretch significantly in the presence of applied force and
shear. Further, all materials used in the cover are water resistant, to reduce the risk of
liquid pooling between the user and the cushion during episodes of incontinence. This is
specifically intended to reduce the risk of microclimates that promote bacterial growth.
The moisture wicking nature of the cushion cover’ top layer ensures liquids are
displaced away from the user.

Kalogon Cover

Figure 14: Example of a Qualitative Cushion Fabric Comparison Test to Evaluate
Stretch.

2. Kalogon App Customization Features

The ability to sense and control where localized pressures are applied differentiates
Orbiter Products from current available cushions on the market. Every individual
seeking to use Orbiter products has a unique seating position and firmness preference.
To accommodate, Orbiter products have the ability to tune cushion firmness in localized
regions, and ensure any given region of the cushion is adjusted to the user’s specific
needs.

Firmness levels of the cushion’s active surface can be altered through Kalogon’s iOS or
Android app. The app provides a settings panel that displays the firmness values,
between 0% and 100%, for each of the five air cells in the Orbiter Classic cushion and
the six air cells in the Orbiter Med. Clinicians and end users can use the app to
customize the relative firmness settings of the cushion and adjust the seat and pressure
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redistribution profile to fit their specific needs. For instance, individuals with known
pressure injury can adjust the cushion’s settings to allow for the affected area to remain
relatively unloaded by the cushion’s air cells compared to the rest of the seated
surface. This mode will still ensure the other areas of the cushion continue to receive
pressure redistributions.

Lastly, for those using a manual chair or who otherwise repeatedly thrust to propel
themselves, the app can be used to create a mode in which the cushion provides a high
dump angle. Dump angle describes the relative height difference between the front and
back of a seat cushion. Orbiter cushions can produce a high dump when the app
settings are changed to have the front of the Orbiter cushions set to a higher firmness
than the back. This ensures the pelvis of the user is generally lower than their thighs, all
while the redistribution mode of the active surface continues to perform its function (the
leftmost image in Figure 15 illustrates this feature).

457 MO

[

Default +
Default Default +

Redistribute Redistribute

Drag the bar below to adjust cushion
firmness

20

Confirm

Figure 15: App customizations for Orbiter Classic From Left to Right: 1. Example
of an anti-thrust seat dump; 2. Example of offloading the sacrum to relieve a
potential Pl; 3. Example of a rightward dump angle.
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Thigh air cells

Ischial
Tuberosity
(IT) air cells

Trochanter
air cells

Redistribute
Mode

Figure 16: App Customizations for Orbiter Med from left to right: lllustration of cells
on app align with specific body parts and redistribution modes; 2. Example of daily
prescribed pressure levels & personalized lifestyle presets; 3: Example of preset to aid
in side transfers.

Note: Kalogon does not provide specific settings for reducing Pl risk or comfort for the
individual client. These settings are set by the user or their clinician. Some clinicians use
pressure mapping to decide which settings to use, while others may use the perceived
pain or comfort experienced by the user to adjust firmness settings.

3. Adaptive Reactive Customizations (ARC)

Orbiter products provide dynamic support by adapting to your body's movements in
real time. The cushion continuously monitors pressure in all air cell regions,
automatically adjusting its air cells to maintain consistent firmness levels as you shift
position or change posture. When you lean in any direction, the system detects these
pressure changes and responds by inflating or deflating cells as needed - as illustrated
in Figure 16 - eliminating the need for manual pumps or adjustments. All settings can be
customized through the companion app to manage your seating preferences.
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Figure 16: If leaning occurs while seated on Orbiter Classic, the controller detects the
change and adjusts air cell inflation state as necessary to compensate.

Over time, if the user gains or loses weight, this change will be detected by both Orbiter
products prompting the controller to adjust pressure as necessary. Likewise, if the user
carries a large object while on their chair, the cushion’s air cells will be directed to
deflate slightly to avoid placing excess pressure on the user’s seated surface. In a
similar manner, Orbiter products will turn off if the user gets up or transfers out of their
wheelchair. Once the user returns and sits down on the cushion again, Orbiter products
will detect this action and turn on. This ensures that if the user or their care team does
not remember to turn on the cushion when the wheelchair is in use, the cushion will
trigger on and function as normal.

4. Ambient Sensing System (ASS)

ASS constantly monitors and responds to your seating environment, making
micro-adjustments twelve times per second to maintain optimal comfort and support.
The system automatically detects and compensates for changes in ambient pressure,
such as those experienced during air travel or mountain driving. Unlike traditional static
air-flotation cushions, which can become dangerously over-inflated at higher altitudes
or deflated upon descent, ASS's intelligent pressure management system in the Orbiter
products maintains consistent support regardless of elevation changes. This eliminates
the need for manual adjustments and helps prevent pressure injury (Pl) risks that
typically occur when users have to manually compensate for altitude-related pressure
variations, ensuring consistent comfort and protection across all environments.

5. Self-Monitoring and Leak Management

Wheelchair cushions enable the user to go about their day more comfortably and
safely. As Orbiter products operate continuously while the user is seated, these
cushions are designed to detect any mechanical issues and alert the user as necessary.

Kalogon White Paper: Orbiter and Orbiter Med, V2.0, Updated Feb 2025 22



To avoid the need for routine maintenance, both the Orbiter Classic and Med run a leak
detection system to monitor the condition of its air cells. In the event of a leak, such as
from an installation error or damage to an air cell, Orbiters’ control unit will detect the
issue and begin pumping air into the affected zone.

In an extreme case, if the pneumatic connection between the controller and the cushion
becomes disrupted, the controller would detect the leak and alert the user. During this
event, the air within the cells could leak out. Unlike a cushion that relies solely on air to
provide support, if the air cells fully deflate the user would still be supported by the
foam layer of the cushion. The intent of the self-monitoring system in general is to
ensure the customer is confident the system is modulating interface pressure regardless
of the user’s interaction with the cushion.

Figure 17: Controller installed on a manual wheelchair

The controller uses indicator lights to inform the user of its status. A green LED (as
shown in Figure 17 above) will illuminate during normal function. If the self-monitoring
system detects a leak, low battery or other issue the cushion’s amber LED will signal,
along with an accompanying chime to alert the user. The visual and audio alert
sequence varies depending on the type of issue detected.
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Clinical Research Studies

Quantitative measurements of skin perfusion play a crucial role in evaluating the efficacy of
wheelchair cushions. A new study conducted by Arias-Guzman et. Al (2024), in collaboration
with EC-Services Labs and published in the Journal of Tissue Viability, highlights the potential
of Orbiter by Kalogon to enhance blood flow and circulation in the gluteal region. Using a
high-resolution laser speckle contrast system to measure blood flow in the gluteal area,
researchers analyzed the effects of Orbiter’s offload sequence compared to its static mode.
Three trials were used with varying alternating sequences that target areas in the gluteal
region including the ischial tuberosities (ITs), thighs, and sacrum [16].

Reactive hyperemia is a physiological response that regulates local blood flow following the
obstruction of blood vessels. The findings of this study are grounded in the correlation between
the level of hyperemia and the level of occlusion. Lower reactive hyperemia indicates a lower
degree of occlusion. The investigation revealed that employing Orbiter Classic with its
offloading sequence resulted in reduced reactive hyperemia compared to the static,
loaded-control state. This observation suggests that Orbiter’s dynamic offloading features
could contribute to an improvement in blood flow in the gluteal area [16].

Another study conducted by Arias-Guzman et al. (2024), published in the Disability and
Rehabilitation: Assistive Technology journal, examined Kalogon's Orbiter cushion's effect on
tissue oxygenation in the gluteal tissue of non-disabled participants. Tissue oxygenation is
known to be an indicator of blood perfusion, which helps prevent the development of pressure
injuries. The researchers measured and compared tissue oxygenation levels under different
conditions: static mode versus offloading mode, and the cushion's offloading mode versus
standard manual weight shift maneuvers performed by participants. Throughout the study,
tissue oxygenation was continuously monitored through three parameters: oxygen saturation,
oxygenated hemoglobin, and deoxygenated hemoglobin.

The results revealed two key findings. First, the Orbiter's offload mode increased tissue
oxygenation in the sacral area compared to the loaded control, demonstrating the cushion's
ability to improve tissue oxygenation, enhance perfusion, and reduce the likelihood of pressure
injury development. Second, there was no significant difference in tissue oxygenation between
the Orbiter's offloading mode and manual weight shifts performed by participants. These
findings are particularly significant as they demonstrate the Orbiter's potential in promoting
blood flow and perfusion for patients who cannot perform manual weight shifts. The
technology offers increased independence by reducing the frequency of required manual
weight shifts, especially beneficial during daily activities when patients might neglect their
scheduled weight shift routines.
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Clinical Case Study

Below is a highlighted case study of our cushion in use to manage and treat a stage IV pressure
injury. The detailed study is referenced here.

Background

Ms. Z. is an 53-year old female with a spina bifida related L1 lesion resulting in complete flaccid
paralysis and hydrocephalus (shunt in place). She presents with a 2-year-old chronic, slow
healing stage 4 sacral pressure injury. Ms. Z. is single, lives independently, and is partially
independent with performing ADLs, requiring some assistance of a caregiver for catheterization
and transfers. She has a sigmoid diverting colostomy in place which required home health care.
Ms. Z. reports no history of tobacco, alcohol, or illicit drug use. Until the age of nine she
ambulated with braces and forearm crutches, then transitioned to a manual wheelchair. In June
of 2020 she became a full-time powerchair user primarily due to reported shoulder
dysfunction and upper extremity sensory and motor impairments resulting in a cervical spine
fixation.

Eventually Ms. Z. developed a stage 4 sacral pressure injury. This wound was described as
quarter-sized and covered by a layer of eschar. During this time the Pl had not fully closed, and
was self-managed at home using Calazime and a simple dressing. In March 2020, after an
unrelated month-long hospitalization she was discharged home. During a transfer her mother
noticed that the quarter-sized wound’s eschar covering was cracked open and draining.

Significant past medical history includes:
e Spina bifida (paraplegia)
e Neurogenic bladder
e Hydrocephalus
e Chronic sacral pressure injury (stage 4)
e Recurrent kidney and bladder infections

Significant past surgical history includes:
e Multiple C1-C3 stabilizations
e Normal pressure hydrocephalus shunt (ventriculoperitoneal)
e Cardiac catheterization and pacemaker placement
e Sigmoid diverting colostomy
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The Switch to Kalogon’s Seating System

Throughout the two years of wound care and associated medical procedures, Ms. Z. 's stated
goals included increased time in her powerchair, improved independence with self-care and a
return to social activities including attending church, concerts, eating out, engaging in
rehabilitation of both shoulders and a return to driving. Besides the medical consequences of
the stage 4 sacral pressure injury, for Ms. Z., the most significant impact of her wound was loss
of independence, time confined to her bed, disconnection from social activities and loss of
self-efficacy. While in the powerchair on her initial seating system, her self-reported back pain
was an 8/10 even for short periods of time.

Ms. Z switched to use of Orbiter by Kalogon in July 2021 after consulting with her wound care
clinician. Ms. Z reports her initial trial on Orbiter by Kalogon enabled her to comfortably sit in
her power chair for 6 hours. Eventually she progressed up to 8 hours in her chair with a
“break” in-between, reporting no greater than 6/10 back pain. Over the course of roughly 10
months her stage 4 pressure injury fully closed. Now that her wound has closed and is stable,
she feels her independence has returned.

"Now | can go and do what | have to on the Kalogon cushion."
-Ms. Z

In addition, Ms. Z. is thrilled about the “Sit-to-Wake” function of Orbiter by Kalogon, which
turns on the cushion when she sits down. Given her upper extremity weakness, on-going
shoulder and back pain as well as her lack of sensation, she has difficulty in implementing her
regular off-loading/weight shift program while in her power chair. The cushion’s automatic
pressure redistribution feature, while not replacing offloads, has helped to aid her pressure
relief regimen. Due to this, Ms. Z. states that this feature and the cushion have helped decrease
her concern and anxiety of developing new pressure injuries or re-injuring her closed pressure
injury.

Figure 12 details the progression of Ms. Z's injury before and during the use of Orbiter by
Kalogon. The timeline completes at the closure of her stage IV pressure injury.
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September 2020 - June 2021

Series of hospitalizations for cervical spine stabilization, MRSA

infection, progressively worsening of Pl (client reported

x 8.0cm x 6.0cm) Osteomyelitis, surgical debridement, sigmoid
diverting colostomy and stoma revisions, standard wound

management, bed rest restrictions

15.0cm x 8.0cm x 6.0cm

Present since 204

Small sacral stable stage 3
Contained eschar covered

' o)

November 16, 2021 -

Amniotic cell allograft membrane (13)

May 24, 2022

15.0cm Amniotic stem cell injection (4)

July 72021
Kalogon Orbiter employed
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March 2020 - September 2020

Pl exacerbation
Self-managed

June 2020

Switch to power chair

Static air cushion

June 2, 2021 - August 10, 2021

Standard wound management with wound vac
Bed rest restrictions, no more than 4 hours out of bed/day

No community activities

Pl Stage 4

140cm x4.5cmx 3.5cm ——  4.5cm x 1.5cm x0.8cm
3.0cm tunnel 1.0cm tunnel

August 24, 2021 - November 12, 2021

Standard wound management. No more than 4

4 hours out of bed at a time
Increasing community activities and self-care

40x20x0.5cm —— CLOSED

May 24, 2022

Pl closed

hours out of bed at a time. Limited community

activities and self-care

45cmx1.5cmx08m —— 35x20x02cm

1.0cm tunnel

Kalogon White Paper: Orbiter and Orbiter Med, V2.0, Updated Feb 2025

27



Kalogon Inc.

Our mission:
To help everyone Live an Active, Seated Life

Our Vision:

Kalogon revolutionizes how the world sits by leveraging technological innovation, conducting
cutting-edge research, cultivating deep customer empathy, ultimately building smart seating
products that reflect what is right, not what is easy so those who must stay seated benefit from
enhanced mobility, improved wellness, and greater confidence to live a more active life at
work, home, and play.

Disclaimer statement

These statements have not been evaluated by the Food and Drug Administration. Please consult with
your clinician prior to ordering a cushion from Kalogon to determine your needs, optimal off-loading
processes and habits, and the best practices for you to follow.
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