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Casel
VISUALIZING A
MEDTECH COMPLIANCE
ECOSYSTEM

CONTEXT: Startup developing a software ecosystem

Dy Pixcelium

Humamisce ntric compliance

to support MedTech regulatory compliance.

COMMUNICATION NEED: Explaining a complex

regulatory system that involves multiple actors,

regulatory frameworks, and data moving across

the platform.

AUDIENCE: Investors, regulatory teams, future clients.

VISUAL SOLUTION: System level illustration of

the compliance ecosystem that depicts regulatory

processes at the quality events level

OUTCOME: Investors quickly understand the product,
clients grasp the workflow and value proposition,

teams can use the visual as a shared model of

the system.

User Feedback:

Feedback from hospitals
and patients is collected in
the Pixcelium ecosystem

Probability

— User Complaints: Suggested Correction: Y Q
@ From feedback, Pixcelium o Recall pragtietic
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Case 2

EXPLAINING BIOMECHANICS FOR A SMART INSOLE TECHNOLOGY

CONTEXT: Startup developing a smart insole to make gait modifications, targeting individuals with knee osteoarthritis to reduce knee loading

COMMUNICATION NEED: Technology
relies on a biomechanical concept: changing
foot angle during walking alters force
distribution within the knee joint. Most

audiences lack biomechanical expertise and

the benefit may not be immediately obvious.

AUDIENCE: Investors, clinicians, patients.

VISUAL SOLUTION: Illustration comparing
toe-in and toe-out gait patterns to
unchanged gait. This shows how force
distribution shifts from the medial knee to

the center to alleviate knee pain.

OUTCOME: Investors quickly understand

the mechanism, clinicians can understand

the therapeutic approach, and patients

understand the intervention.

PROVIDING THE NEXT STEPS

How smart insole technology can treat and manage knee
osteoarthritis with gait modification

/ SN
/ '8&\ SMART INSOLE TECHNOLOGY
/i Q\/\ PROVA has developed a smart insole that has
N Q/;\ embedded pressure sensors to detect how you

| \ walk. The insole then gives gentle vibration and

| | audio cues to help you make adjustments to your

\ - / walking pattern. This revolutionary technology
can be used to treat a variety of gait related
conditions, including knee osteoarthritis.

HOW THE INSOLE WORKS FOR OSTEOARTHRITIS

The insole will guide you through gait modifications reccomended by your healthcare practitioner. For
example, a gait modification that has been shown to improve knee osteoarthritis symptoms is foot
progression angle (FPA), which describes the amount the toes face in or out while walking. Since most
knee osteoarthritis occurs on the medial, or inner side of the knee, foot progression angle works by
changing the load through the knee. Specifically, both toe in and toe out gait shift the force from the
medial side to the center of the knee during specific phases of gait, and this reduces osteoarthritic pain.

GAIT: HOW WE WALK

There are two main phases of gait: stance where the foot is in contact with the
ground, and swing where the foot is in the air. These two phases can be further
broken down into gait events. To understand foot progression angle
modifications, there are two important events at the start and end

of stance: ilke at the beginning of stance when the foot

makes contact with the ground and toe off at the end of

stance when the foot is about to leave the ground.

FPA MODIFICATIONS
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LOCATING FORCE THROUGH THE KNEE

The load in the knee can be measured with ground reaction force. This force is identified by drawing a line from
the center of pressure (COP) of the foot, to the center of mass (COM) of the body and looking where it falls
relative to the center of the knee (CK). For individuals with knee osteoarthritis, the goal is to shift this force

from the medial side, to the center of the knee.

TOE OUT GAIT UNCHANGED GAIT TOE IN GAIT

KNEE LOADING COMPARISON

In unchanged gait, the force travels through the medial side of
the knee (2R and 2L).

In toe out gait and toe in gait, this force shifts towards
the center of the knee at toe off (1R) and heel strike (3L)
respectively, reducing force on the medial side of the knee.

In both FPA modifications, the force will shift back to the
medial side of the knee at the other phase of gait (1L and 3R).
Despite this, studies have shown there is still a positive effect

on knee loading and osteoarthritis symptoms.

Illustrations and Poster Design by Olivia Symons



Case 2
PITCH DECK EXAMPLE

BACKGROUND - UNCHANGED GAIT

Knee Adduction Moment

Early Stance Late Stance

Percent Stance

BACKGROUND - TOE OUT MODIFICATION

A typical knee adduction moment plot has 2 distinct
peaks: the first peak being early stance (heel strike), and
the second peak being late stance (toe off)

FPA MODIFICATIONS UNCHANGED GAIT
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Early Stance Late Stance

Percent Stance

When we adopt a Toe-OUT gait pattern we see a
decreases in late stance knee adduction moment, and an
increases in early stance knee adduction moment

FPA MODIFICATIONS TOE OUT GAIT




Case 3
VISUALIZING SURGICAL SYSTEMS AND PROTOTYPE TECHNOLOGIES

CONTEXT: Robotic systems combine surgical tools, navigation sensors, and computer modeling to assist surgeons.

COMMUNICATION NEED: It can be difficult Th e RO‘ e Of the EODOT Robot Computer Screen

to understand how complex medical .
R

Pre-operative plan
Resize ; k \] = \ '
prosthetic = s 9 2 . |
X x ¥ st ALY
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prosthetic \ | i \ " ¥ o SRTGLANEE |
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Step 1: Pre-operative plan
Planning before surgery

Challenge for emerg|ng med|cal. technolog|es Before surgery, the robot uses a CT-scan to create a 3D

image of your bones, allowing surgeons to create a
personalized plan of how the implant will fit.

technologies work in practice. This is also a

and prototype systems where the final product

or clinical workflow may not yet exist.

Landmarking

AUDIENCE: Investors, surgeons, hospital Step 2: Landmarking e
Telling the robot where things are l.f
d eC|S|O N Ma ke rS, d eV|Ce d eve lO pe IS. At the start of the procedure, a device with sensors A\

called an array(1) is attached to your thigh(2) and
shin(3) bone to provide the robot with real-time bone
position and movement data. The surgeon will also

VISUAL SOLUTION: Illustrated surgical ey oty
workflow showing how the probe attaches

to the bone, how the anatomical data is

. . A Ligament balancing
registered, and how the computer system Step 3: Ligament balancing I\
) ) o Adjusting the plan ' \
g ul d es Su rg ICa l- d eclsions an d p rOte CtS key The robot now has more information about your knee, including the tension
in the ligaments holding bones together. Surgeons use this to modify the
Stru Ctu res. T h e same a p p roa Ch can be u Sed to initial plan, ensuring ligament tension is balanced before any bone is cut.

visualize prototype technologies.

OUTCOME: Clinicians and hospital decision
makers understand new technologies,

Step 4: Bone Preparation
Removing damaged cartilage

The surgeon prepares the knee for the implant by removing damaged
cartilage with the robotic bone saw(5). The surgeon controls the saw but
the robot ensures precise cuts are made by only allowing movement along
the virtual plane of the cut(6), and automatically stops if the saw goes too
far, protecting surrounding tissues like blood vessels(7) and ligaments(8).

and emerging technologies or prototype

scan be clearly communicated before final

development.




PATIENT
EDUCATION

ALK+ Lung Cancer

2026

Patient education material created for Glans-Look
research group from the University of Calgary.
Infographics explain ALK+ lung cancer facts and
biology to a patient audience.

Graphite pencil, Adobe Photoshop, Adobe Illustrator

Treating ALK+ Lung Cancer

ALK is a protein that is important while we are in the womb

W ALK Protein _ |
: ngandﬁ ‘} /,

The protein is briefly switched on
by a molecule called a ligand- like
a quick high-five. This temporary
activation helps the gut and
nervous system develop.

Everyone has the ALK gene, which contains instructions
for making the ALK protein. This gene is normally active
before birth, allowing the ALK protein to be made.

In people with ALK+ lung cancer, the ALK
gene is turned back on by a random mutation

ALK
Switch

Yy .. ON ~E
ALK tumor g

A random DNA mutation can cause the ALK gene to fuse with
another gene, most often . This fusion turns the ALK gene
back on and produces abnormal AL K-fusion proteins,

Unlike normal ALK proteins, these fusion proteins do not need a
ligand. Instead, they permanently activate each other- more like
holding hands than a high-five. This constant activation sends
signals that turn cells cancerous.

z ALK inhibitors are targeted
Z medications that block these
V4 cancer causing signals from
the ALK-fusion proteins. By
interrupting the signal, they
slow cancer growth and in

some cases shrink tumors.
ALK inhibitor

Illustration and design by Olivia Symons
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There are two types of lung cancer:

Small cell lung cancer makes up
«——— 15% of all lung cancer cases

Non small cell lung cancer makes up
85% of all lung cancer cases -+ 85
5% of these cases are ALK+

ALK+ cancer is caused by a genetic mutation:

Everyone has the ALK gene, which contains instructions for making the ALK protein. A random DNA
mutation can cause the ALK gene to fuse with another gene, most often . This fusion turns the ALK
gene on and produces abnormal ALK-fusion proteins. Unlike normal ALK proteins, these fusion proteins
send signals that turn cells cancerous.

— Who gets ALK+:

50%

UNDER 50

Treatment Options
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O OO Targeted therapy such as ALK inhibitors are the
3 OO % most common first treatment. This is because most

\_/ ALK+ lung cancers respond best to this method. In

Targeted Therapy some cases, your healthcare team might explore
radiation, chemotherapy, or surgery

Radiation Chemotherapy Surgery
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Stages of cancer:

EARLY STAGES

LOCALLY ADVANCED

METASTATIC
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Stage 2: the tumor is " Stage 3: the tumor has Stage 4: Cancer has :
3-7cm but has not grown into tissues and spread to one or more
spread to other organs.

lymph nodes in the chest.  organs outside the chest.

Stage 1: the tumor -
is 4cm or smaller

Outlook for people living with ALK+ lung cancer

In recent years, great strides have been made
in ALK+ lung cancer treatment and as research
continues the outlook for those living with
ALK+ is expected to continue to improve

ALK+ lung cancer is often caught in the
later stages in which it cannot be cured.
Targeted therapies like ALK inhibitors are
very effective at treating ALK+ lung cancer.

Illustration and design by Olivia Symons



PATIENT Fatigue Hyperlipidemia

E D U CAT' O N tiredness not relieved by rest high cholesterol or triglyceride (fat) levels in blood

When does fatigue start and how long does it last?

When does hyperlipidemia start and how long does it last?

On average, fatigue begins 1 month after starting treatment,

and often last for 4 monthe. Lorlatinib is most likely to cause hyperlipidemia.

On average, hyperlipidemia begins 15 days after starting treatment, and lasts for 15 months.

Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7
Weeks;- 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 _— nth 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7
Weeks: 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
How seriousis it? ——— —  How likely is it that | will experience fatigue?  — o
Lorl b Alectinib Crizotinib How serious is it? —— — How likely is it that | will experience hyperlipidemia? —
, orlatini ectini rizotini . . . L.
The severity most often The severity most often Lorlatinib Alectinib Crizotinib

I

» o°

experienced is grade 1 or 2 experienced is grade 1 or 2

but grade 3 or 4 are possible

o

27% of people 25% of people 29% of people

mild severe will experience  will experience  will experience 83% O.f pgople Hyperlipidemia 5.% of pegple
fatigue fatigue fatigue mild severe require lipid is uncommon will experience
lowering therapy hyperlipidemia
mptoms of Fati .. .
Symptoms of Fatigue Symptoms of Hyperlipidemia
Prevention Management Prevention First shows up

Management

Keep a regular in bloowork:

sleep schedule

Conserve ener .
Fatigue can be mental: S Monitor blood

Lipid lowering

e Headaches lipid levels medication
e Loss of concentration . Symptoms of
e Depression Bloodwork will severe (TITHI
« Difficulty sleeping D show elevated hyperlipidemia:
e Sleeping too much lipid (fat) levels: If hyperlipidemia ( @
ping e Cholesterol ) di
(HDL&LDL) ~ is not treated, it
Light . Establish e Triglycerides can c.ause
ight exercise stablish a Lifestyle (1e) B es to Pause ALKi

support system become blocked:

modifications

If arteries in the
‘heart or brain .
become blocked Reduce ALKi
it can lead to the dose
development of
coronary artery
disease or stroke

Monitor for
other causes

Rest intentionally

Z

Cardiovasacular
consultation

ALK Inhibitor Side Effects

2026

Selected infographics from a series of six patient
education materials created for Glans-Look research

Emergent Symptoms: Seek Medical Care Emergent Symptoms: Seek Medical Care

group from the University of Calgary. |nfog raphiCS Sudd y Chect bai Signs of possible heart attack: Signs of possible stroke: Signs of possible acute pancreatitis:
i i inhibi ¢ oudden, severe weakness y est pain hest pressure, pain, heaviness e F: facial droopin e abdominal pain
explain comon side effects caused by ALK inhibitor e Faintin i i T D - P ' Rine P
g or passing out e Trouble breathing sweatin ) , . o
. . . . . i ) ) i . g e A:arms can’t be raised e nausea and vomiting
medications in the framework of preventlon, e New confusion or very hard to stay awake e Sudden trouble talking, seeing, or moving one side e nausea e S:slurred speech e fast heart rate and breathing
management and emergent symptoms. e light headedness e T:timetoactfast call911 e fever
Graphite pencil, Adobe Photoshop, Adobe Illustrator . 5
p p p :'“’g!@cﬁ:!% };} pnupEl_ Illustration and design by Olivia Symons ‘f:”’g!ycxjmk 3’4‘ pnupEl Wustration and design by Olivia Symons




Unicompartmental

Femur (thigh bone) One compartment is replaced

COMPARISON Total or Partial Knee Replacement

Deciding which is right for you

Patella (knee cap bone)
Cartilage

Osteoarthritis damage

ACL (ligament) |
PCL (ligament) ? a
Tibia (shin bone) /

OEOEHWEE

—— Plastic
Metal

Total or Partial Knee
Replacement

2025

Patient education
material created for

St. Josephs Healthcare
Hamilton as part of my
master thesis explaining

Patellofemoral (top)

Bicompartmental
Two compartments are replaced

the differences between Total Knee Replacement Partial Knee Replacement
total and partial @ More common surgery @ Feels more like a natural knee

knee replacements @ Better option for more extensive damage @ Shorter recovery time

to individuals with @ Implant can last from 10-20 years @ Smaller surgical incision

osteoarthritis taking part

in clinical research. ® All cartilage and ACL is removed ® Difficult surgery without robotic assistance
Graphite pencil, Adobe ® Longer recovery time ® Does not always last as long
Photoshop, Adobe ® Larger surgical incision ® Higher risk of needing a second surgery
Illustrator

Medial patellofemoral 7

Illustrations and Poster Design by Olivia Symons




CLINICAL DATA COLLECTION
TRIAL
V| S UA I_l ZAT' O N software overlays a skeleton

which allows biomechanic data
to be collected for the functional
severity report.

Participants can also agree to wear sensors that
collect additional data. These sensors detect
movement in three planes of motion (x, y, z) and
give a more holistic functional severity report.

THE FUNCTIONAL e
tici ts. If osteoarthriti rtici t k
© @  SEVERITY REPORT B e

and after knee surgery.

This data allows researchers to study biomechanic
parameters, such as knee flexion between the
various groups. With this understanding of the
biomechanics behind osteoarthritis, researchers
can make functional severity reports, and
clinicians can implement the findings for more
personalized treatment approaches.

HEALTHY KNEE FLEXION

NORMAL
RANGE OF
MOTION

&
¥4
ot
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In Lab and Life:
Osteoarthritis
Functional Severity
Report Infographic
2025

Infographic explaining
the biomechanic study to
participants. With this
visual explanation,
participants will better
understand the research
they are supporting

and be encourage

to participate in the
optional data collection
“in Life”.

Adobe Illustrator

POST-SURGERY KNEE FLEXION

OSTEOARTHRITIC KNEE FLEXION

REDUCED
RANGE OF
MOTION
7/
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PROCEDURAL
ILLUSTRATIONS

Selection of Mouse Microsurgery
Manual Steps

2024
Microsurgical procedure of the

catheterization of the carotid
artery performed on the laboratory
mouse. Illustrations were made
based on observation of the
procedure at René Remie Surgical
Skills Center in Almere, NL.
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BCA- brachiocephalic artery
ECA- external carotid artery
ICA- internal carotid artery
SA- subclavian artery

SMM- sternomastoid muscle
SHM- sternohyoid muscle
DM- digastroc muscle
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1. Add rostral ligature to apply
tension to carotid in cranial

direction
2. Loosely add single knot for
closing ligature

aimeb| [ensol

Apply saline
frequently to
prevent drying

3. Loosely add single knot for
safety ligature
4. Clamp carotid as rostrally as

possible N

Y\

-_\\\\——

7/

10. Insert button

1. Attach catheter to button and use syringe attachment to
push blood that has started to flow back into the mouse
2. Remove syringe attachment and push button under the

skin at a 45 degree angle
3. Turn fully inserted button to face rostral direction

11. Close wounds

/

[

1. Make a 2 is 1 is 1 knot as close to the plastic ring as possible

2. Make 1 is 1 to close the wound and include the felt in this knot (2a)

—




MICROSCOPIC LEVEL
VISUALIZATIONS

The Rat Digestive System

2023

Poster based on dissection of the
laboratory rat highlighting the digestive
system. Focus is placed on the small
intestine and how villi size changes
throughout based on cross-sectional
observations under the microscope.
Graphite pencil, Procreate, Adobe
Illustrator, Adobe Illustrator

The Rat Digestive System

The Small Intestine
Under the Microscope

e

= Food that is ingested by the rat is moved into the stomach by the
esophagus using a movement called peristalsis. Peristalsis is the
repetitive contraction and relaxation of smooth muscle.
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Similarly to humans, rats have a glandular
stomach in which chemical digestion of
: food occurs. However, before
food reaches the glandular
stomach, it passes through
the forestomach in which
bacterial digestion occurs.
This structure is not present . esophagus
in humans. \'-\ ‘
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forestomach

- glandular stomach

small intestine
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The small intestine is the first site

of nutrient absorption in the

digestive system. Itis composed of
)

caecum

large intestine

B e

three regions, the i
duodenum, the jejunum, and the ileum.

- - P ! _ g ¥, = y
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Throughout the small intestine there are projections on the surface rg
called villi, and their length is determined by environmental factors.

Secretions in the duodenum have a villus increasing effect, while g
chyme in the ileum has a villus reducing effect. é

The caecum of the rat takes up a much larger proportion of
the digestive system in comparison to humans. This is ¢
because it acts as a fermentation tank to help break down s

cellulose which is common in the seeds that rats eat.
‘ﬁ m;;»mr,m*m;

B

The large intestine is the last area of absorption in the
digestive system before waste is eliminated through
the rectum.

Large Intestn®
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