€20¢C JO0gMaIA
SUOTIBOIUNWWO)) [BIIPAWOIY Ul 90UIIIS JO JIISBN



MScBMC
Viewbook 2023

“Creativity is allowing yourself to make mistakes..”



MScBMC
Viewbook 2023

Showcasing work by the graduating class of 2023 from the Master of
Science in Biomedical Communications at the University of Toronto

Edited by Amy Assabgui Dogan, Aimy Wang, Tracy Xiang, and Ke Er (Amy) Zhang
Published by the Biomedical Communications Alumni Association (BMCAA)

Printed by PrintZone Digital, Toronto, ON



J1

Foreword

With the publication of the 5th annual Viewbook, we celebrate the
achievements of the BMC Graduating Class of 2023.

The 2T3 Viewbook is a testament to the ingenuity and creativity of this
spirited cohort. This was a year of many firsts for our program. We saw our
first collaboration with Ingenium, a crown corporation that oversees three
national museums (the Canada Agriculture and Food Museum, Canada
Aviation and Space Museum and the Canada Science and Technology
Museum). Another first came in the form of a VR project, undertaken

in collaboration with the Institute of Medical Science. This year also
provided us with additional exemplars of collaboration in the form of two
team Masters’ Research Projects.

While, a result of the pandemic, this cohort experienced its share of
challenges, the class of 2T3 navigated this ever-shifting terrain with
resolve, producing the beautiful work displayed throughout this volume.
The talent demonstrated by this group is abundantly evident in the pages
that follow.

Over the course of the COVID-19 pandemic we've learned a great deal
about the importance of community. As you embark on your professional
careers, you will be joining a thriving community of BMC alumni.

We are, as ever, very thankful for the energetic and generous community
that is the BMCAA. In particular, we would like to express our gratitude
to the BMCAA Viewbook team, led by Amy Assabgui Dogan (2T2), and
including Ke Er (Amy) Zhang (2T2), Aimy Wang (2T2), and Tracy Xiang
(1T9), for their continued hard work in designing and producing this
wonderful volume.

A heartfelt congratulations to the many creative minds that comprise the
class of 2T3.

— Jodie Jenkinson and Michael Corrin, September 2023
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Elmira
Amini

As a healthcare professional, | used visual narratives to
communicate with patients about their ongoing conditions,
and witnessed the power of this communication tool. During
my time at BMC, | focused on visual communication of health
information to public audiences in ways that improved
understanding and behavioural intentions. Through my passion
and skill, I hope to create designs that help individuals stay
informed, and to be active participants in their own health.
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Molecular
Visualization

GLUT1 is a membrane protein responsible for the
facilitated diffusion of glucose across a membrane. This
molecular visualization introduces different subunits
of this transporter through the cell membrane and the
role of inactivating mutations in compromised trans-
port of glucose, leading to GLUT1 deficiency syndrome.
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Elmira Amini

1. Sketch. | went through several rough sketches to inform the layout. | took into consider-
ation the reading order, and flow of the information across the spread.

2. Production process. | used Protein Data Bank (PDB) assets directly in the first draft to
inform the structure of GLUTT.

3. Final illustration. | updated the draft with the accurate orientation of the transporter in
relation to the membrane and superimposed a 3D representation of the transport channel
in its glucose-bound state.

4. Production process. Different visual representations of topology structure for transmem-
brane helices rendered in Maya.

Previous spread. A shot of the cell membrane used in my molecular visualization spread.
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Anatomical
Illustration

This illustration visualizes the posterior chamber of
the human eye. The goal of this project was to create
a structurally accurate and realistically illuminated hu-
man organ from a non-standard viewpoint we cannot
directly observe.

Elmira Amini 1
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1. Final illustration. A close-up of the final render focusing on how lighting suggests form,
volume, and texture of the lens and posterior chamber of the eye.

2. Production process. | made a simple physical maquette out of modelling clay to choose
a view that allowed for the better communication of the posterior chamber and ciliary body.
Later, | built a rough 3D model based on measurements indicated in anatomical texts.

3. Production process. After planning the intended cut and viewpoint of the eye, | created
arendering using a greyscale palette and then colourized it in Photoshop.
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Editorial
Illustration

The purpose of this project was to create a
mock journal cover based on an article by / ;
Abramson, Alex et al. (2019) about developing @ (o)
a luminal unfolding microneedle injector for
oral delivery of macromolecules.
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Elmira Amini

1. Sketch. | typically do some rapid visualizations to bring my ideas into the physical world.
2. 3D modelling. Playblast preview of the 3D models.

3. Sketch. After deciding on the objects that would summarize the research concept, |
explored different compositions to find one that had the most potential.

4. Final draft. A look at the final cover and the 3D assets within it. 4a. Wireframe preview of

the models and final journal cover images. 4b. Final cover. 4c. A close-up of final illustration.
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& Neuroanatomlcal \
Illustratlon

This neuroanatomy self-portrait intends to show the
accurate orientation of the brain in relation to the cra-
nium, cervical spine, and exterior features of the head
from a unique viewpoint.

Elmira Amini 13

1. Sketch. Although | used 3D models of the human cranium and brain as reference, | had
to modify the shape of the skull and proportions of the bones so that it matched the surface
anatomy of my head and face.

2. Production process. | began by blocking in the preliminary layers using the base colors
relative to each area, which allowed me to paint darker colors on top, and then lighter colors
on top of that. Then, | fine-tuned my work gradually by adding lights and refining details.

3. Final illustration. A close-up of the final render, showing the selective use of transparen-
cy to show bones underneath the face.
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One Health

This 2D animation discusses antibiotic resistance

and the interconnected nature of health across the
biosphere. It explains how the use of antibiotics in farm
animals can change the antibiotic resistance status in
human medicine. The animation aims to raise aware-
ness about antibiotic resistance, while encouraging
people to take action against this threat.

1. Production process. | created the vector assets either in
lllustrator or natively in After Effects.

2. Production process. The process of animating chickens
in a poultry farm including an image of the final frame, initial
sketch, walk cycle planning, and rigging.

3. Storyboard. Select images of the initial storyboard.

4. Storyboard. After developing the first version of my
animatic, | decided to make some changes in the storytelling
to make it more intuitively meaningful for general audiences.
Thus, | redid many frames from scratch.

5. Production process. Some style frames and test render ’ Y ety Resisharoe
images. Before the animating stage, | created a custom colour
palette for the animation. Then, | rendered some frames using
those colors and put a greyscale filter on them to test images
for luminance contrast.
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Tal
Bavli Ziv

An illustrator above all, | carry my traditional training through
every step of the process when creating medical illustrations.
Challenges, from visualizing abstract concepts to simplifying
complexity, consistently inspire and elevate my work. After years
of working toward this goal, | am thrilled | can finally, proudly,
call myself a medical illustrator.
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Anatomical
Illustration

The goal of this image is to highlight not only the
incredible anatomical structures that enable breast-
feeding, but also the dissonance between the seem-
ingly peaceful moment, and the effort the female body
undertakes as engorgement is triggered.

Tal Bavli Ziv

1. Sketch. Sketches in different stages of development. | eventually settled on closing the
infant’s eyes to try to obscure their racial features, and allow the image to be a bit more
inclusive through its ambiguity.

2. Final illustration. Final illustration made in Procreate.
3. Production process. 3a. | used a decorative gourd as a maquette for the milk ducts.

3b. | attempted different cut windows, but | eventually abandoned them and kept the origi-
nal view. 3c. Sketches to final image were made in Procreate.

Neuroanatomical
Illustration

My neuroanatomy portrait focused on a pediatric
brain, and | tried to include it in the major differences
between and adult brain and the still developing child
brain. The easiest difference to notice is the shape and
width of the corpus callosum.

Tal Bavli Ziv 21

1. Production process. 1a. A reference photo of the 3-year-old model for this illustration.
1b. The image used as the background in this illustration was actually made by the model
himself in a moment left unattended with my iPad. | decided to include it to emphasize
even more the pediatric aspect of this piece.

2. Sketch. Sketches and process stages.

3. Final lllustration. 3a. A close-up of the final piece, focusing on the selective use of trans-
parency to show the brain within the cranium. 3b. A close-up of the final render of the brain.
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Anatomical
Ilustration
A collection of gross anatomy illustrations highlighting

the texture of different tissues. These were all created
in Procreate.

1. Final illustration. Anatomy of the posterior triangle of the
neck, drawn from observation at the Grant’s Museum.

2. Final illustration. Part of a surgical illustration series.

3. Final illustration. Cavernous sinus close-up. This illustratu-
ion is meant to help understand the complex structure of the
cavernous sinus and the important nerves and arteries that
pass through it.

4. Study. Texture study of brain tissue.

5. Study. Texture study of cardiac tissue.

Tal Bavli Ziv
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Patient Education for
Pneumatic Retinopexy

An animated video for patients about to undergo
Pneumatic Retinopexy to treat a detached retina. The
video takes the patient through the anatomy and
pathology of their condition, the procedure itself, and
most importantly, their part in the process, following
postoperative instructions strictly.

Tal Bavli Ziv 23

1. Sketch. Initial sketches for the first version of the storyboard.

2. Final animation. Series of stills from the final animation showing the different stages of
surgery and relevant anatomy.

3. Study. Character and movement study of different patients.

4. Final animation. Still from the final animation showing patient-doctor interaction.



Linda
Ding

As visual communicators, we often face the task of representing
experiences beyond our own. My BMC journey has led me to
embrace this challenge through meaningful collaborations
with peers, faculty, experts, and underrepresented voices in
healthcare. These experiences shape my approach to designing
through a lens of empathy, accessibility, and humanity. Beyond
BMC, | hope to continue creating media that fosters connection
and meaningful engagement.
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Pathological
Illustration

Vitiligo is a chronic autoimmune disease that results in
patches of depigmented skin. This two-page spread is
designed to educate readers about the condition in an
engaging and approachable manner.

Linda Ding

1. Final illustration. A close-up of the final tissue cubes illustration depicting the cellular
progression of vitiligo in the skin.

2. Production process. A progression of the piece from the initial ideation stage to its
completion. From left to right are the initial draft, refined draft, and final piece.

3. Study. Colour combinations from other tissue landscape illustrations were considered
for the centerpiece tissue cubes illustration. | chose to move forward with a more realistic
palette for clarity.

4. Final illustration. Spot illustration from the final spread. Vitiligo affects people of all
ethnicities so | wanted to depict the condition on a diverse range of individuals.

Previous spread. 3D sculpted and rendered neuron infected with prion disease.
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Neuroanatomical
Illustration

An illustration of a coronal cut of the cranium as
viewed posteriorly. This non-standard view enables
viewers to trace the paths of multiple cranial nerves as
they emerge from the brainstem and exit the cranium.

1. Final illustration. The final piece includes tables that
describe the illustration and provide additional context by
listing the foramen through which the cranial nerves exit.
Additionally, an orientation image was added to help viewers
orient themselves.

2. Final illustration. Close-ups of various tissue textures
found in the final illustration. Surgical videos were referenced
during the rendering process to capture the appearance of
live tissue rather than cadaveric specimens. The illustration
was created using Procreate.

3. Final illustration. The final rendered illustration (on the left)
juxtaposed with the annotated refined sketch (on the right).

The sketch was developed using a blend of reference images

and an expert was consulted to ensure its anatomical accuracy.

Linda Ding 27
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2D Animation

A short animation about the DelLaval cream separator.
The video was designed to encourage engagement on
Instagram and entice viewers into visiting the Canada
Food and Agriculture Museum to see the artifact live.

Linda Ding

1. Notes. Considering the widespread use of the DelLaval cream separator from the early
1900s to 1950s, we chose to go with a Western cartoon style reminiscent of the 1930s era
to help capture this historical context. A moodboard was created to guide our visual and

character design processes.

2. Final illustration. | was responsible for designing the characters featured in the anima-
tion for this group project. The final assets were created in lllustrator before being imported
into After Effects for animation.

3. Final animation. A storyboard was created based on the script. Corresponding frames
from the final animation are shown in the bottom row.

Interactive
Game Design

TreeSearch is an educational point-and-click game
designed to teach youth about ecological succession
in the Canadian boreal forest.

1. Final illustration. A selection of some 2D assets | created
for the game. These elements were designed to enrich the
user experience by building on the park ranger theme of the
game while seamlessly integrating with its user interface (Ul).

2. Production process. As project lead, my responsibilities
included chairing meetings, providing support, and keeping
the team organized and on track. Additionally, | led the

production of 3D assets and the Figma prototype of the game.

3. 3D modelling. The 3D island in the game was modelled in
Maya (top left image), textured and coloured in Unity (bottom
left image), and exported as an asset package for the Unity
team to integrate into the game (right image).

4. Final interactive. Sample wireframes and screen captures
from the Unity prototype of TreeSearch.
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Linda Ding

NavEDI: Navigating Equity,

Diversity, and Inclusion in

the Psychiatric ER

NavEDlI is a narrative educational video game designed
to teach clinical advocacy and educate medical
students about equity, diversity, and inclusion (EDI) in

the context of mental health.

1. Final interactive. NavEDlI is a fully functional
designed for both Windows and Mac OS.The ga

estimated total playtime of approximately 45 - 90 min.

2. Prototype. | created a high-fidelity prototype of the game
in Figma which we used to run usability testing sessions. The
results of the study were positive and validated our design

decisions for the Ul of navEDI.

3. Production process. NavEDI is a joint Master’s Research
Project between myself and my fellow classmate, Livia Nguyen.

4. Production process. An overview of the major phases of

desktop game
me has an

navEDI's development. Focus groups consisting of medical

students and youth with lived/living experiences

of mental

health along with other subject matter experts, were consulted

throughout the initial stages.

5. Final interactive. A gameflow diagram featuring some
of the main screens a user would encounter as they play

through navEDI.

6. Final illustration. | was responsible for designing and
creating the character assets for naveDlI. Variations in
expression were created for each character to enhance the

game’s immersive and emotional qualities.
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Jessica
Feng

| am a biomedical designer with a passion for visual storytelling
and interactive media design. | enjoy creating solutions to
challenging design problems and exploring creative ways

to communicate complex scientific topics. | specialize in Ul/

UX design and am particularly interested in the application of
new technologies like virtual reality (VR) in creating innovative
learning experiences in education, science, and healthcare.
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Editorial 1. Sketch. My ideation process started with a series of thumbnail sketches to explore
. composition and concept. A comprehensive sketch using colour was established after the
Illustratlon layout and design were finalized.
2. Production process. | modelled all my 3D assets in Maya, experimenting with different
Organs-on-a-chip are microfluidic devices that contain shader nodes to create the holographic lighting effects on the organs.

human cells that can mimic organ structures and
functions. This mock editorial cover visually
communicates the topic using the visual metaphor
of holographic organs and circuits. Previous spread. Close-up of my editorial illustration.

3. Final illustration. The final illustration was rendered on layers in Maya to better control
the interaction of lights and reflective materials for post-production compositing in Photoshop.
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1 1. Sketch. | started by researching the histological cascade of the Correa pathway, illustrat-
Path()l()glcal ing the progression in a series of tissue cubes. The tissue cube study was then implemented
Illustration into the design of my two-page layout.

2. Study. A tissue landscape study of the stomach was done to familiarize myself with the
This infographic is a two-page spread on the internal surface of the organ.

pathological progression from infection to gastric
adenocarcinoma via the Correa pathway. The purpose
was to depict the stages at varying scales including at 4. Final illustration. The final piece combines the tissue cubes depicting the Correa path-

the cellular, tissue, and organ level. way disease progression with the tissue landscape study in the background. The illustration
was rendered in Procreate and composited in lllustrator.

3. Production process. A detailed view of the cellular landscape of the stomach tissue cubes.
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1. Production process. A detailed view of the rendered surgical illustration without labels.

Information 1. Sketch. Ideation started with rough sketches, blocking in the general concept of the Medical Legal

Venus flytrap being the focal centre of the piece and its leaves at varying stages of the

Visualization hunting cycle. Hlustration

2. Production process. A refined comprehensive sketch mapping out the visuals and major

2. Notes. Being the fifth in a series of six exhibits, a style guide was established to ensure
that all panels had cohesive storytelling, fonts, colours, and graphical elements.

This infographic is a two-page spread on the Venus headings to include based on my research. This medical legal exhibit depicts the right ulnar 3. Sketch. The comprehensive sketch was based on the client’s medical files and
flytrap, a carnivorous plant well known for its unique o . ) ) o . osteotomy surgery sustained by the victim of a utility ra<.:l|ogra.ph|c data: I was aple to use the X-rays provided to inform the anatomy and
leaf shape and prey trapping mechanism. The purpose 3: Final |Iltllstrat|on.The final |Ilu§trat|on depicting the Venus flytrap leaf snapping mecha- task vehicle (UTV) rollover case. The challenge of this orientation of my illustrations.

was to visually represent and explain the complex nism at various stages of the hunting cycle rendered in Procreate and composited in lllustrator.

project was to create illustrative evidence for a court-

snapping and hunting cycle of the plant. room audience that clarifies complex medical concepts.

4. Final illustration. The final illustration adhered to the established style sheet and further
included surgical equipment to help reinforce the storytelling. The piece was rendered in

Procreate and composited with Figma.
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VENUS FLYTRAP . '
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carnivory in plants
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_ Ulnar shortening

The Venus flytrap (Dionaea muscipula) is one of the world’s best-known
carnivorous plants with a unique leaf trapping system that enables it
to attract, kill, and digest its prey. Its carnivorous diet s crucial to
mining the essential nutrients of nitrogen and phosphorus that are
not widely available in its acidic and boggy wetland environment.

=0 I ad

ON THE HUNT TIMELINE

Orientation
A\ DORSAL
N
\‘\ [~~~ -0 Trapopen

) |

+——— Metal plate inserted

Prey Attraction

-~ AP1 [
When starving, the inner traps of the leaf develop --O Repetitive AP2,
into an intense red colour and release a chemical - - AP fiing trap closes Osteotomy
substance that attracts prey through food smell )/ |
mimicry. /
| ($——— screws inserted
/ e/
/ Ll o
SNAPPING MECHANISM 8 Surgery performed: 15/08/18
§ o Trap sealing
Trap Closure | | JAhormone
The Venus flytrap leaf snaps at 3 o a g0 released
incredibly fast speeds and relies on Sensory trigger hairs line the inner trap lobes. '
three components. The accumulation, Upon contact with prey, an action potential (AP) Endocrine

storage, and release of elastic energy
causes rapid leaf closure at about
100-300 ms.

is triggered setting the trap into capture mode. o

The touch is remembered by the plant and a T O Nutrlent
second AP within 30 seconds of the first is 1 absorption
required for the action of rapid trap closure. ' i

system active

1. Leaf Shape Geometry

Orientation Right Ulnar Osteotomy

DORSAL VIEW

Post-op x-ray

Jane Doe Nov 13, 2018
The curved elastic shape . X : Intra-op Appearance Post-op Appearance
allows the leaf to store and Stomach Digestion 1 of Right Ulna of Right Ulna
release energy rapidly, ) ) R L
e e The struggling prey triggers repetitive firing of ! 3

APs, causing the trap to become hermetically
sealed. The touch hormone jasmonic acid (JA)is -~ ---+ |
released and activates the plant’s endocrine
system, decomposing the prey into its nutrient
building blocks.

concave during closure.

2.Snap-Buckling  3.Full Trap
Instability Turgescence

$Q v

Snap-buckling is the The build-up of hydrostatic
reversal of bend direction  pressure driven by tissue
and is utilized by the changes is released once
plant as a speed boost. the leaf trap is triggered.

24 hours

_ Ulnar shortening

Nutrient Uptake

Uptake activity is positively correlated to the size
of the prey, which is measured by the number of .- -~ - - -

Metal plate inserted
triggers, APs, and hormones synthesized.

After approximately one week, the prey is fully

decomposed and all nutrients are absorbed. The

trap then reopens with the remaining exoskeletal

husk to prepare for the next hunting cycle. Trap reopens ~ 1 week

Osteotomy

Screws inserted

Surgery performed: Aug 15, 2018
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Institute of Medical Science
(IMS) Virtual Reality
Clinical Skills

The Institute of Medical Science (IMS) Virtual Reality
(VR) Clinical Skills Initiative is an interactive VR-based
educational tool to be part of a new clinical skills
course. The project aims to provide graduate research
students with an introductory exposure to clinical
environments and scenarios.

1. Storyboard. The original storyboard sketches establishing
the application content, user flow, and design requirements.

2. Ul design. Wireframes were then developed in Figma based
on my storyboard sketches. A style guide was created for con-
sistent user interface (Ul) design, colour, font, and layout.

3. UX design. To help understand my target audience,

| created two personas who were representations of my

key audience. Each persona also had a corresponding user
journey that was developed to determine where my project
and application could fit into their education and learning
experiences.

b-ﬂ

Personal Information
Age: 22
Gender: Female

Profession:
* 1styear IMS MSc graduate
research student

Educational background:
* BSc in Health Sciences from
McMaster University
* Current MSc in Global Health at
the University of Toronto

Technology usage:
* Very comfortable with
technology
* Quick learner able to pick up
new software skills easily

Personality:
* Hard-working
Visual learner
Introverted
Shy
Lacks confidence on new topics

Personal Information
Age: 32
Gender: Male

Profession:
* 2nd year IMS PhD student

Educational background:
* BSc in Biochemistry from McGill
University
* MSc in Biochemistry from
University of Toronto
 Current PhD in Health Sciences
at the University of Toronto

Technology usage:
* Okay with technology
* Comfortable with research
processing software
* Not really with the current social
media trends

Personality:
 Confident and extroverted
* Tactile, non-visual learner
e Inattentive

Jessica Feng
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..’ Wendy the wide-eyed new MSc graduate student
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Journey Steps.
Touchpoint - Servi
Products ondary Persona
Touchpaint - Acto v
Jared the jaded 2nd year P graduate student
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experience toshow where and how
Student can improve
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IMS (¢ 2}VR

clinical skills initiative

4. Production process. A showcase of some of the
interactable Ul canvases designed and developed in Unity.

5. Prototype. The VR application was built in Unity using a
mixed-reality design - a blend of both real and virtual space.
Exploration of the environment in VR is completed through
watching real-world, 360-degree panoramic video footage.
Knowledge-based decision-making points in the module are
completed through user interactions with 3D models and
digital Ul canvases.

W

e What do you mean hy “neurocognit

Module 1
Patient Consent %

] O Neurocognitive refers to the processes and fur

of your neurons for cognition.

O Neurocognitive refers to your brain function ar
\

Neurocognitive refers to the cognitive function
the brain

lers o click on selections. Notice that pointers will appear wher

CONTINUE >

This scenario is to evaluate a graduate student’s
ability to communicate with patients. In the
activity, the graduate student researcher is
conduct study for patients with cancer and
needs tc in informed consent from a patient
they have identified as a possible candidate

Feedback

Question 1 Bad - Too much jargon was used to explain the concept to the patient.

As the
onh

graduate student, you must make ons
to best communicate your research to the
patient and their caregiver so that the patient

Question 2 Good - The caregiver's questions were answered appropriately

CE d Question 3 opriate description of each test was provided to the patien
agrees to participate in the clinical trial. _
Question 4 Okay - Most data protection methods are mentioned but missing information on how data w
Module 1 Question 5 Okay - Leaving th: recom |
START Complete

u}

Can
7 con
SAMPLE TESTS

IMS(2JVR

clinical skills initiative

Module 2




Ashlyn (Ash)
Fieldhouse

| am a scientific visualizer with a strength for condensing
complex information and solving communication problems.
With a background in communicating scientific principles to a
lay audience with fine art, | truly believe that art is the best way
to make science and healthcare information more accessible

to more people. | am excited to continue to learn diverse
information and use the skills I've learned in the Biomedical
Communications program to share that knowledge with others.
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1 1. Final illustration. For this final illustration, | included information about cuttlefish 3 1. Study. | arranged this maquette using a found kidney model and 3D modelled elements
Informatlon (top right), colour changing cells (middle right), and behavioural uses for colour Anatomlcal for use as one of several maquettes and reference images.

. . . changes (bottom). i
Vlsuallzatl()n IlluStratlon 2. Sketch. Creating this piece involved several rounds of sketches to incorporate multiple

2. Production process. | rendered each icon separately before arranging them with text sources of information and consultation with an anatomist.
The goal of this infographic is to communicate the and graph elements. This illustration depicts the sectioned kidney, including

science behind colour change in cuttlefish using a Producti b desiani | b der back g structures that are underrepresented in anatomical 3. Produ.ction process. 3a.l pega‘n rendering with graphi.te.on paper, then scanned and.
variety of information about cuttlefish physiology 3. Production process. | began designing my layout by rendering my background as a illustration. This includes the path of the posterior cleaned it to continue rendering digitally. 3b. | rendered digitally in greyscale before adding

. starting point. . . | d final highlights.
and behaviour. 9P segmental artery, the three-dimensional structure of colourandminat highlights

4. Sketch. | created a series of sketches to work out layout, colour, schemes, and copy before the renal pelvis and calyces, and the interior of the 4. Final illustration. | designed this final illustration for a page in an anatomical atlas. It
final rendering. suprarenal gland. includes the segmented kidney and suprarenal gland, as well as their blood supply.

Previous spread. A cellular landscape showing the route of infection and pathogenesis of
bovine tuberculosis in the human gastrointestinal tract.

—'; —_—
= BT
Cuttlefish are cephalopods, a class of animals also including
octopuses and squids. They are one of the most intelligent species of inver-
tebrate with large optic lobes and excellent vision, though they are
colour-blind. Cuttlefish, much like other cephalopods, are able to change
colour. There are around 100 species of cuttlefish around the world, includ-
ing Sepia officinalis (European cuttlefish), Sepia apama
, Sepia pharonis
, and Sepia plangon (striking cuttlefish).
Infographic by Ashlyn Fieldhouse.

Colour-Changing Cells

Chromatophores are pigmented, elastic
bag-like organs that expand and contract to
produce different colours and patterns.

Leucophores produce the colour white by
scattering all visible light that hits them.

Iridophores get their colour from chitin; a
translucent material that causes colourful,
thin-film interference. 4

Camouflage Self- Defense L 4 Mating

Cuttlefish protect themselves against Deimatic displays, such as, . ) ¢ When mating, some : About 40% of male

predators using camouflage. They are “ warning eyespots and startle displays, g species of male striking cuttlefish show

capable of rapid changes of skin colour and +" are employed by the cuttlefish to cuttlefish take on a pulsat- female

pattern, detecting and matching their surprise and frighten predators long . ing stripe pattern, while patterning on the side

surroundings. They do this by detecting enough to escape. ) females appear molted. of their body presented

wavelengths of light, polarization of light, and " Male colour change seems Y to males to avoid

edge detection, making them very good at blend- 5 to be used to both attract j attack, and show male

ingin. . females, and protect their patterning to potential
mates against rival males. = female mates to court

them at the same time.

Supertor - Jostenor

7

/[f/:; - ,“v ‘i
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Editorial Neuroanatomical
Illustration Illustration

Cystic fibrosis is difficult to treat, as it involves
transporting large molecules past cell membranes.
This editorial cover uses a‘space battle’metaphor to
describe a research paper aiming to solve this
constraint using lipid polymer nanoparticles to
transport peptide nucleic acid (PNA) into cells.

Our brains are integral to our functioning,
experiences, and who we are as individuals.

As such, adding an in situ brain to a portrait adds a
humanizing feature to neuroanatomical illustration.
For this illustration, | depict a coronally-segmented
brain in relation to the anatomical landmarks of my

own face.

science 4
V|suaI|zed

APRIL 2022

" CLASHOF
THE GENES

/ o USING NANOPARTICLES TO
tiatied TRANSPORT ARTIFICAL

GENETIC MATERIAL TO
COMBAT CYSTIC FIBROSIS

WHY WHALESDO

NOT GET CANCER

SEAST EVOLVING MICE - WHAT S PEPTIDE
 NUCLEICACID (PNA H“ |||”||| “ ‘|
bl L) b

.

1. Sketch. | created several thumbnail sketches of visual
metaphors for the transport of PNA into the cell by
nanoparticles. The rightmost ‘space battle’ metaphor
was chosen.

1. Study. | oriented found brain (top) and skull (bottom)
models with my sketched portrait to align the internal
anatomy with my facial features as one of several references

2. Sketch. | included all planned 3D modelled assets, used for this illustration.

post-processing elements, and text in this
comprehensive sketch. Usmg Nanopartlcles To

2. Production process. | rendered the skull (left), brain (right),
Transport Peptide Nucleic

and portrait layers of my illustration separately before using
transparency to integrate the three illustrations into a cohe-
sive whole.

3. Production process. Once all elements were modelled,
textured, lit, and rendered in layers, | composited and
adjusted them in a separate program.

Acid To Combbt Cystic
J ; \‘FIbI'QSIS

WHY WHALESDO
NOT GET CANCER

FASTEVOLVINGMICE  WHAT IS PEPTIDE

NUCLEIC ACID (PNA)"E 3. Final illustration. For this final portrait, | integrated three é
E 67767 508

separate illustrations into a single finished piece using # g
strategic transparency and additional drawn elements. /!

14/
/

4. Final illustration. After compositing, | digitally painted
a background and additional elements, and added text ele-

ments to create a final editorial cover. £7

i
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Epitranscriptomics
and Memory

Epitranscriptomics is a new topic in molecular biology
which may provide insights into memory formation.
However, it is highly dynamic and complex, making it
difficult to understand. This 2D/3D animation
introduces the topic of epitranscriptomics in memory
formation using visual metaphor and storytelling
techniques to enhance understanding.

1. 3D modelling. | used this concept sketch (left) to create a
3D modelled ‘factory’ (right), as a metaphorical representation
of a ribosome.

2. 3D modelling. | designed these characters to make the
proteins involved in epitranscriptomics (such as FTO and
FMRP) more memorable. (Order from left to right: FTO sketch;
FTO 3D model; FMRP sketch; FMRP 3D model).

3. Production process. 3a. This partially-rendered 2D
element was created to compare Purkinje neurons to trees.
3b. This partially-rendered scene employs real-world
examples to introduce the importance of epitranscriptomics
and memory. 3c. This conclusion scene represents future
directions for epitranscriptomics research.

Ashlyn Fieldhouse

4. Production process. These process images compare
human and rabbit anatomy.

5. Motion design. The rigging for a 2D walk cycle.

6. Production process. 6a. Partially-rendered 2D DNA and
mRNA. 6b. A still showing a nucleus within a neuron. 6c. A still
showing mRNA as it exits the nucleus through a nuclear pore.
6d. Project concept art.

7.3D modelling. A series of stills showing the process of
creating a 3D, rigged rabbit model from scratch.

Ashlyn Fieldhouse

Rabbit eye

Cochlea

Human eye

47




Ganesan

As an animator and illustrator, | love working with colour,
movement, and story while problem-solving to communicate
complex topics effectively. The impact of science visualization
keeps me curious during the iterative design process, and |

strive to continue developing resources that make science more
accessible to a variety of audiences. Improving health literacy is a
top priority of mine, and my work at BMC holds this at its core.
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1. Final illustration. | completed all sketching and painting in Photoshop. s
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Neuroanatomical
Illustration

ntifreeze Proteins z{

2. Sketch. | used a photo of myself as reference at this stage and while (
rendering the lighting.

3. Production process. | used a brain model to guide the gyri and sulci of the
left hemisphere.

This illustration visualizes the gross anatomy of a
sagittal cut of the brain in relation to features of the
skull as well as external anatomy of the face.

4. Production process. Knowing that the brain would be pink, | rendered the
face with blue hues and the skull with yellow. S

Previous spread. A still from my Master’s Research Project. ‘

Common Ancestor

Why do different organisms
- all use AFPs?

Archaea These AFPs are an example of /
Protists convergent evolution - when
different species evolve to

In the depths of the ocean or the Poles of the North and South,
temperatures dip below freezing, and ice crystals grow. To organisms
with no safeguard, this ice growth is devastating and causes cells to
burst. One solution presents itself again and again - in fish, insects,
plants, and bacteria - to prevent this cell damage and ensure survival:
antifreeze proteins or AFPs.

Fungi
Insects

How do AFPs bind to ice?

The ocean pout fish uses a Type Ill
AFP, which has a globular shape with
a flat, ice-binding site. This flat side
consists of hydrophilic amino acids
that bind to ice using Hydrogen
bonding and Van der Waals forces.

Ocean pout
Type Ill AFP

Legend:
@ - Water molecule
------- - Hydrogen bonding

AFPs bind to the ice,
further H-bonding is
prevented at these

This lowers the freezing
point below the melting
point, which is thermal

points, and small hysteresis (TH). Perennial N
crystals stay small. G ryegrass
AFPs AFP
With
AFP: . : ;
* o ’ Biological
How do *® * (3 ‘ ' . Functions of
AFPs .
revent ice ] . OOC 0 Nucleation o Crystal Growth 9 Recrystallization AFPs
R ' Water freezes Big crystals steal AFPs prevent ice
growth? and small ice H20 from small growth using ice - - AFP Antifreeze Ice
crystals form. crystals to grow. recrystallization S ce) "
8 This s ice inhibition (IRI). nucleation

recrystallization.

Molecular
Visualization

This molecular visualization informs a general audi-
ence about the science of antifreeze proteins (AFPs).
The diversity of life that produces AFPs is shown with
examples of a fish, insect, fungus, and plant.

1. Sketch. A thumbnail sketch exploring mechanisms and applications of AFPs.

2. Production process. A layout draft with placeholder Protein Data Bank (PDB) assets. |
decided on the subtopics of “mechanism” and “diversity” at this stage.

3. Production process. A finalized layout draft with final copy and placeholder assets.
| updated the proteins to better clarify the ice-binding sites.

4. Final draft. | rendered 3D elements in Maya and 2D assets in Photoshop. | chose colours
to highlight the ice-binding aspect across different scales.
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Editorial
Illustration

With this mock journal cover, I illustrated the core c I e n Ce L
idea of a research article focusing on using function- v d

al pyelocaliceal renal models instead of patients in
particularly rollercoasters. < ( ?‘wf \
/,_ !

sclence

assessing different methods of kidney stone passage,

N / =
1. Sketch. Intial sketches for 2 different potential topics for \/_h R = 7
this assignment. | chose the second topic, with the sketch ‘ 0/ LOREM LOREM
depicting a kidney stone on a rollercoaster. N ) pHASELUS pHASELUS
2. 3D modelling. Playblast of the 3D models. - | Pmese!?ﬂgﬂ!;gﬂg Pmese!?ﬂgﬂ!;lgag
L \ J dolor tincidunt cral_sutln_lrpis dolor tincidunt cral_sutln_lrpis
" it ults it ult
3. Production process. Colour and layout sketch. > 3 e e
4. Final draft. | used lighting to add drama and focus to the TS NEQUENEE . oA %535535':‘”" i I’ Il | TS NEQUENEE . oA oRsme § I’ Il
final kidney, which is flying out to signify the higher likelihood o L

of kidney stone passage from sitting in the back seat.

science
visualize

THE KICK

Testing kidney stone
passage on rollercoasters

" THEKICK

Kidney stone passage on
rollercoasters tested using
pyelocaliceal renal models
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LEUKOCORIA

NORMAL

THE MOST COMMON'PI

RETINOBLASTOMA

Retinoblastoma is the most common eye cancer in children. Most

cases occur in children younger than 5 years old, with rare cases in

older children and adults. This cancer affects the retina, the light Vitreous
sensitive layer at the back of the eye, and is named after the retinal humoyr
precursor cells it resembles: retinoblasts.

Amutation in the long arm of chromosome 13 can result in loss of
the tumor suppressor gene known as the retinoblastoma gene (RB1).
Both alleles of RB1 must be lost for tumor growth to begin, and
children can either be genetically predisposed or spontaneously
develop these mutations.

Retina

TUMOR LEGEND

FLEURETTE FLEXNER WINTERSTEINER HOMER WRIGHT
ROSETTE ROSETTE

Increased

RS severi
retinal i

differentiation

Pathological
Illustration

Retinoblastoma is the most common pediatric eye
cancer, so | illustrated this for a lay audience. Early
detection is key, and understanding how this cancer
manifests can help parents and guardians make sense
of what their child may be experiencing.

Those with retinoblastoma
may present with leukocoria:
a “white pupil” reflection of
the tumor in a red eye reflex
test or flash photography.

Retina
Choroid

Sclera

Layers of neural cells form the retina
and capture light entering the eye.
The retina encompasses the vitreous
} humor: fluid that fills the eye.
Enclosing the retina is the vascular

DIATRIC EYE CANCER choroid layer.

Increased e Choroid I 4

Neramy Ganesan 53

NORMAL

A

.

BENIGN TUMOR
Following genomic mstablhtyl retinal ——————— Additional genef
precursor cells develop into benign tumor cells to b
tumor cells (retinoma). Thesbcells —__ (retinoblastoma).
are characterized by bland nuclei, the retina and are
high cytoplasm, and fleurette high nuclei to cyto|
formation. as rosette forma\t

1. Sketch. | looked at the layers of the retina and how tumor cells develop in this area
through a tissue cube study.

2. Sketch. | finalized the linework and copy at this stage for approval.

3. Production process. | decided on base colours and received critique on the cancer
cells’ colour diverging from the real-life tissue colour.

4. Final illustration. | adjusted the colours overall to make the cancer cells/tissue
more salient.
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Nerve Transfer and Tendon
Transfer Surgeries for
Cervical Spinal Cord Injury

A 2D/3D animation that explains nerve and tendon
transfer treatments for improving upper limb function
for those with cervical spinal cord injury. The goal is to
increase awareness of these treatments, particularly in
online spaces.

1. 3D modelling. Test 3D models and renders. | learned about
character modelling, rigging, and animating at this stage.

2. Storyboard. Select storyboard images.

3. Production process. Finalized 2D assets for the nerve
transfer and tendon transfer diagrams. | designed these
illustrations and animations to be simplified and approach-
able, while maintaining key anatomical relationships.

4. 3D modelling. Character modelling progression. After the

initial pass, | redid the character model from scratch to have a

more refined silhouette that highlights key features: the head,
neck, arms, and hands.

5. Final animation.
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One belief | will carry with me, throughout my career, is that
good science communication stems from one’s passion to learn
and share. Through BMC, | have become an empathetic problem-
e solver who creates visual solutions that convey both expertise
Jlao and excitement to share knowledge with others. In the future, |
hope to help inspire new learning by contributing to exhibits at
informal science institutions, centres, and museums.



Editorial Illustration

In terms of scientific visualization, equating the brain
to a computer is not a new idea. Here | wanted to bring
my own take on this visual metaphor, in a way that
combined accuracy and wow-factor.
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Amy Jiao
1. Production process. Concept and layout exploration sketches, initially in black and white

to focus first on value contrast and not colour.

2. 3D modelling. This was my first experience with hard surface modelling, and | was even
able to scour my desk junk drawer for references!

3. Final illustration. The objective was to produce a striking central subject in a convincing
style and environment.

Previous spread. A compilation of many of my projects created during my time at BMC.
- www.frontiersin.org

frontiers
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BINARY?

\\Protein “switches”
may allow neurons to
read and write memory

JRO U,
s a 5-year survival rate of just 5%.

ogenesis of Pancreatic Cancer: -

Normal pancreas Pancreatitis

Cancerous tumours.

adenocarcinoma (PDAC) shown here.

Islet of
Langerhans

Normal pancreas
The bulk of the pancreas is comprised
of clusters of exocrine acinar cells, or
lobules (also called acini). A network

Pathological
Illustration

| chose pancreatic cancer for this project in honour

of my late grandfather who passed away during my
studies at BMC. As well, it is a notably deadly and
poorly diagnosed cancer, which highlights the need for
effective visualizations on its pathogenesis.

Precancerous lesions.

Ductal adenocarcinoma |

i

=

Pancreatic Cancer: Pathogenesis and Progression

Pancreatic cancer is one of the deadliest, with a 5-year survival
rate of just 5%. Its symptoms are variable and non-specific, so
it often go undiagnosed until late stages. Most pancreatic
cancers originate from exocrine glands, like the ductal

Number of genetic mutations

THE PANCREAS

2. Ductal adenocarcinoma

As PaniNs mature, they form malignant tumout
with a distinctive dense stroma containing
myofibroblasts, immune cells, and deposited i
gL e 3. Metastasis
and hypoxic dnndiﬁani ‘around the tumour, - ~ Byastepwise process
king chemotherapy more challenging: (&, known as the metastatic
=SS <

‘Smallintestine

Abdominal organ with exocrine
and endocrine glands

bloodstream, and

invade other organs.

 Because of proximity,

/ PDAC can metastasize
 to the small bowel,

’ﬁlungs, and more.

* Exvravasation

of pancreatic ducts holds the acini :

fogether Scateredivoughout e | 1+ Precancerous lesions . .
smallislands of endocrine cells, i Also known as PanlNs (pancreatic intraepithelial neoplasias), these growths Despits o] . e s of ;

known as islets of Langerhans. These | are considered precancerous. They form when ductal epithelial cells mutate : ; 5

release hormones that regulate blood | and lose their normal characteristics, function, and structural organization. cancer, it remains one of the most aggressive and elusive cancers today.

sugar, while acini release digestive i Asthey multiply, they begin to trigger an irreversible desmoplastic reaction, Mechanisms behind its etiology remain unclear, but active research is

enzymes into the small intestine. ! causing the acinar tissue to harden and scar (fibrosis). underway to better characterize and treat this serious disease.

1. Notes. Content research, most of which was pathological imaging.

2. Sketch. Early layout drafts.

3. Study. Close-up of the early sketches depicting the pancreatic tissue.

4. Final illustration. This illustration takes a schematic visualization approach to show

the progression of pancreatic ductal adenocarcinoma (PDAC), the most common type of
pancreatic cancer.
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Molecular
Visualization
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My second undergraduate major was immunology,
and I've been fascinated with innate immunity and
neutrophil extracellular traps (NETs) ever since | first
learned about them. In this visualization, | wanted to
pay homage to the beautiful complexity of NETs with a
striking graphic style.

1. Notes. Existing media audit of the subject matter; it was
one of my favourite parts of the assignment.

2. Sketch. Iterative layout drafts and colourization draft.
3. Final illustration. One of my creative goals here was to

push a bold visual style for the NET, which due to its name
already lends itself a useful metaphor.

4. Production process. Asset procurement and exploration.
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Anatomical
Illustration

The fine anatomy of the eye is complex and remark-
able. Researching the subject matter and putting
together this illustration was a challenging but
rewarding project.

Amy Jiao 61

1. 3D modelling. Refining a scanned model retrived from the BodyParts3D database.

2. Production process. 2a. Close-up of the final illustration showing fine anatomical details.
2b. Preliminary details added. Colour sections were blocked out in Illustrator to bring into
Photoshop for painting.

3. Final illustration. This illustration maintains a straightforward composition and viewing
angle to keep the viewer’s focus on the posterior anatomical features of the eye. Again,
attention is paid to accurately depicting the size and scale of components.
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MicrobeaN:

A Museum Learning App
on Symbiotic Nitrogen
Fixation in Legumes

MicrobeaN is a web-based multimedia teaching tool
designed for classroom use by museum educators. It
introduces essential agroecology topics with a
learner-driven interpretive approach to science commu-
nication and engagement. Developed in collaboration
with the Canada Agriculture and Food Museum, Ottawa.

1. Final interactive. MicrobeaN app homepage. Availability

was limited to desktop only to avoid development complica-
tions. The homepage features one 3D world seen later on, as
well as learning objectives to prime the user.

2. UX design. Sitemap and user flow of the app structure,
integrating previous user research as well as content script
developed with the science advisor of this museum client.

3. UX design. User personas and journey map, built upon
research conducted during a needs assessment with a
focus group of education and management staff from the
museum client.

4. Ul design. Iterative wireframes. | initially focused on
low-fidelity wireframes to nail key user interace (Ul) structure,
then worked up as content development came together.

5. Final interactive. 5a. Designed as a teaching aid to spark
group discussion, user testing was conducted with museum
educators to evaluate the best modality (illustration, inter-
active, animation) for each topic area. 5b. 3D worlds which
divide MicrobeaN into sections. Each highlights one level of
progressive spatial scale and visualizes the “deep dig” topics
corresponding to its level.

Amy Jiao
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Viktoriya
Khymych

I am a biomedical illustrator and designer passionate about
solving science visualization problems and engaging interactive
design. With a passion for innovation, I'm dedicated to simplifying
concepts and sparking curiosity through captivating storytelling.
My favourite kind of work would be the type that begins with

an idea and ends with a story. There is something special about
visually transforming complex science into a clear and engaging
narrative that keeps me passionate about what | do.
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Anatomical
Illustration

This is an anatomical illustration depicting the relation-
ship between the superficial and deep layers of the
posterior compartment of the left knee from a
non-traditional viewpoint.

Viktoriya Khymych

1. Final illustration. | completed the greyscale to colour render in Photoshop. | added
atmospheric reflected light to bring the illustration to life.

2. Study. In my initial sketches, | considered illustrating a “cake slice” cut of the knee
with hanging muscles and visible vasculature and nerves, but ultimately opted for a
cleaner blunt cut for clarity.

3. 3D modelling. | built a simple 3D maquette to map out the initial angle of the cut
and the plane depth. | added surface detail such as skin texture and muscle definition
so that | could use it as a base for my final render.

4. Production process. | blocked in the basic shapes and then went on to add detail in
greyscale, incorporating techniques such as photobashing for added realism.

Previous spread. A two-page spread on the pathophysiology of thermal burns.
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Viktoriya Khymych

Neuroanatomical
Illustration

An editorial illustration created to accurately depict the
gross anatomy of the brain in situ while using a paint-
erly style and vibrant palette inspired by

Art Deco illustrations.

1. Final illustration. Close-ups of the final piece.

2. Production process. | sketched the brain and the portrait
separately before “fitting” the brain inside the cranium. | used
3D models, anatomical atlases, and photo reference to make
sure the relationships between the brain, the brain case, and
the external features of the head are correct.

3. Final illustration. The final piece is an intersection of
complexity and accuracy, and the vibrant and creative ele-
ments of American magazine and poster illustrations of the
early 20th century.

67
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Molecular
Visualization

This mock Scientific American spread is intended to
educate a general audience on the molecular mecha-
nisms behind addiction and cancer by nicotine and its
derivatives, such as nitrosamines.

o
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Molecular mechanisms driving addiction and
cancer induction by nicotine and its derivatives
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iin cross-section view to expose the ion
channel.

24 SCIENTIFIC AMERICAN

Viktoriya Khymych

1. Sketch. High level thumbnail sketches exploring the narrative and layout.

2. 3D modelling. A render of the nicotinic acetylcholine receptors embedded in the
cell membrane.

3. Production process. Small illustrations used throughout the piece. Considerable
care and time was spent making the rendering level match the quality of the spread.

4. Final illustration. The final mock Scientific American spread.
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Interactive
Animation

Whale Box is a web-based interactive educational ex-
perience that lets users explore the social and physical
characteristics of different whales. Working in a team of
seven, we focused on the narwhal module and created
a lively 3D environment intended for wildlife conserva-
tion outreach and education.

1. UX design. We considered a lot of potential ideas for the
look and feel of the user experience for Whale Box. This is one
of such early explorations, specifically focusing on the intro-
ductory portion of the application.

2. Final interactive. The final interactive piece was assembled
in Unity and exported to be viewed on the web.

3. Final interactive. Close-ups of the 2D animated elements
accessible through the hotspots in the module. We created
loopable simple animations in a lively watercolour style for
added interactivity.
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barebones.
Femur
. . . . . . 000 &l < L)
barebones. is an interactive multimedia learning tool patela
for undergraduate skeletal physiology instruction. It barebones: e
aims to enhance the understanding of skeletal physiol-
ogy among undergraduate students, providing context Fibula Tibia
for real-world applications.
1. Prototype. The final version of barebones. is a web-based
application accessible through a URL.
Femur
2. Ul design. | created a website style guide outlining a com-
prehensive set of standards regarding the visual elements, - - el
colour scheme, and typography.
3. UX design. Wireframes for the barebones. site were creat-
ed to explore the layout and improve the user flow of the tool.
Fibula Tibia
4. Storyboard. This is an example of an initial interactive slid- e TweoGuAPHY
. R WEBSITE STYLE GUIDE ¢ =
er storyboard that | created after finalizing the content script. Section Heading  sumuommeme
LOGOTYPE Subheading Bone'C - Example Text Color
. . D o o oo, T . sample et oo
5. Production process. All of the 2D illustrated assets were bareBories, bare CelTypes ithe shaleton
completed in Procreate. = e i -
bare bare bare bb. o
. . o bones. bones.
6. Production process. This is the final draft of the tibia and 2
femur illustration used to make the corresponding interactive coLourpaLeTTE \
slider depicting the protective role of articular cartilage in the INTERACTION DESIGN \
knee joint. . . = T
. 2 -
mEE: =T —
bb. grey - - Mwmm
T s

Zooming in on the Featured Modules section on the Home page.
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Driven by my curiosity, | am a problem-solver and storyteller
JO S hua with a passion for thoughtful designs. During my time at BMC, |
became thoroughly interested in interactive design as well as
Ul/UX design and their role as the interface between the
healthcare system and its consumers. These touchpoints shape
the experiences of those receiving but also giving care. Through
my particular interests and skills, | aim to create designs that

Koent;j
push the healthcare system towards a more equitable future.
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Neuroanatomical
Illustration

The pineal gland is an unassuming structure within the
midbrain area that serves an important function in our
daily lives. This illustration highlights its sympathetic
pathway that controls melatonin release in response to
light/dark cycles.

Joshua Koentjoro
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1. Sketch. Early sketches of the illustration. | tried playing with the layout structure to
highlight the pineal gland and its sympathetic structure as one linear narrative.

2. Final illustration. The final illustration shows the sympathetic pathway connected to the
visual system in purple and highlights the pineal nerve connecting to the pineal gland
in yellow.

3. Production process. A progression of the illustration. From left to right, the base colour
is laid, then the shadows are drawn in. Afterwards the shadows are deepened before
highlights are added last.

Previous spread. Wireframes of MindfulMap, my Master’s Research Project.

Anatomical
Illustration

The cubital fossa is an area at the elbow containing

many muscles and neurovasculature passing through.

This illustration aims to act as a visual reference for
students by peeling away layers of the Fossa to show
overlapping structures below.

Joshua Koentjoro 75

1. Sketch. The overall concept of the illustration was first sketched and then created as a 3D
model in Cinema4D to finalize the volumes.

2. Production process. The illustration was created using Photoshop by first painting a
greyscale version to finalize the lighting levels. Afterwards, the illustration was colourized
and brought to life with details like specular highlights on the muscle bodies.

3. Final illustration. The layers of the structures are shown intentionally to portray the intri-
cacies of the cubital fossa. In this image, the biceps brachii (middle muscle) is shown diving
in between the brachioradialis (left muscle) and the pronator teres (right muscle).

4. Final illustration. By using a combination of hard cuts at the top of the arm and a softer
gradient below the cut, the illustration offers the audience plenty of contextual clues in
relation to other body parts.
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Data
Visualization

Counting Every Breath aims to analyze the statistical
correlation between stages of cancer at the time

of diagnosis and how subsequent treatments

affect survivability.

1. Study. For the initial design, | wanted to create a narrative
through a continuous use of various data visualizations. What
| came up with was a combination of dot plot matrices and
sankey charts. A word association map was used to relate asso-
ciated ideas together to create the graphical representations

2. Production process. Sourced from the National Health In-
stitute (NIH), the data was cleaned and plotted using Tableau
and RawGraphs. After exporting the visualizations, Adobe
Illustrator was used to clean up the design.

3. Final illustration. The final piece features dot plots of
individuals aged 53 - 90 with various cancer stages at the time
of diagnosis. These individuals are then tracked through the
sankey diagram to the subsequent forms of treatment and
their eventual mortality.

Counting
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Brief Analysis

Interactive
Game Design

Existing content on ecological succession typically
exists as text-heavy documents. TreeSearch is an
interactive, educational module for highschool
students and aims to intuitively teach ecological
succession in the Canadian Boreal forest.

User clicks.
Stage ona

Description species on
E

Species X g acti
— WU — N —
is clicked

UserAction @  Exploration

Species Y
g (PeB)plant B —
is clicked

Screen Learning

Outcome Testing

Ov » ¢ & v @ mv

Match the key species card fo
the correct key adaptation card.

Black Spruce

A Try again!
Yes! The serotinous cones of
B | te ruce allow it to
t wildfire!
[ Try again!

Hint: Unlike white soruce. black
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1. User flow. Intended for educational purposes, TreeSearch is designed with a linear path

progressing through different stages segmented with a learning evaluation in between. At
the end of TreeSearch, a larger evaluation will challenge users on concepts taught from all

four stages.

2. Production process. Within the team project, | took on a project management and Unity
developer roles. All of TreeSearch'’s interactivities are programmed using a combination of
C# and Javascript in combination with Unity’s native game development features.

3. Final interactive. TreeSearch allows the user to explore a plot of land as an intern park

ranger whose task is to document various species after a forest fire. As the user progresses,
they are taken through the stages of secondary ecological succession.

Bd Next Stage

TreeSearch

An exploration-based module about ecological
succession in the Canadian boreal forest.

Start the Adventure

4. 0ld Forest

As the forest matures, leafy frees begin to die off and
give way for evergreen frees fo grow bigger and faller.
Dead trees also create clearings in the canopy for sun-
loving species 1o return.

Herb | shrub | Young Forest

White spruce
Picea glauca

k B @ '

Note that some species are NOT accurately scaled in this view.
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Lilith
Lawrence

When people seek healthcare information, they are oftenin a
time of need, and deserve to feel both listened to and cared

for. | believe that this should be true at all times during their
healthcare journey, including the time during which they
engage with patient education materials. It is my goal as a visual
communicator to provide not only clarity, but also compassion
to people who could very well be living through the most trying
time of their lives.
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3 1. Final illustration. Robust anatomical study of the nerves reveal that their pathways 1 1. Sketch. The build-up of sketches that were composited to create the early frame-
Neuroanatomlcal through the skull take a complex three-dimensional form. It became clear that showing the Neuroanatomlcal work for the final painting.
Illustration realistic pathway of the nerve in addition to information about the nerve fibres would be Illustration
out of scope for this project.

2. Final illustration. The final painting. This piece uses a strong application of colour

and digital painting technique to add character and life to both the self portrait and
Fibres from CNV and CNIl often travel together in the

2. Final draft. The scope of the project was adjusted to focus on the compelling

A self portrait with an anatomical twist! This project underlying anatomy.
same nerve. This subway-map-style diagram organizes subway-map-style depiction of the two cranial nerves, and to save time. The final piece reveals the anatomy of the brain and surrounding
where these fibres travel together and what kind of works best as a study aid for students to review their knowledge. skull in the context of my own face in order to add a
information they are carrying. 3. Sketch. A rough sketch showing the early ideation of the project. This piece began life as persor\al element to the study of anatomy, which is
a comprehensive breakdown of the pathways of the two nerves, where they travel together, often impersonal.

and important anatomical landmarks.

Previous spread. A still from my Master’s Research Project.
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1. Sketch. Early sketches used to brainstorm the design and imagery of the piece as well as
its overall focus. Four thumbnail sketches were drafted and only one was chosen.

Molecular
Visualization

m jL"” LLA(‘ cm

Graphic
Medicine

2. Production process. The chosen thumbnail was worked up so that | could get an idea
of what the final composition would look like with all the elements in place.
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Public knowledge of transition for transgender people

is limited. This two-page spread focuses on estrogen’s 3. Final draft. The position of design elements, text and illustration were refined to
complement the final renders of the molecules, rendered in Maya. Additional touches
such as background molecules with depth of field helped to create a more immersive and
complete final project, while also directing the eye and making the overall composition
more dynamic and interesting.

Every trans person faces a goliath, made from the stig-
ma, prejudice and discrimination that society places on
their shoulders. With metaphor and monsters,

| disseminate the tale of how that goliath broke me,
and how | put myself back together.

role in DNA regulation to generate interest around
its usage in hormone replacement therapy (HRT) for
transfeminine people.

1. Sketch. The final layout of the comic features a rough
pencil sketch in red, breaking down the composition of

each scene, including what visual elements will be used e ovee ne.-
and where the text will be placed. At this stage, | made final
decisions about what imagery would work best.

AT Hedicarsn and Yow ——

To e (yoplasm o

He pesT 1 canpols
0 LIVE MY BeST LiFe. Estooen and DN fegotien In the Nucleus
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lement.Fom here, th bound dimer
interact withother proteins o . Estrogen
teceplors work tochange the rateof
transcription trogen regulated genes.
(Nilsson et al. 2001).
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2. Final draft. The final draft of the comic features a
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3. Final illustration. The final page turn into the climax
of the piece, wherein adult Lilith is old enough to fully

m

moments in the story. ol Tii"ZLiiZZ”A‘Ii
appreciate the sheer magnitude of presence and influence on

that anti-trans prejudice has in our society. In this page, | aim somen.. £

to capture the sheer amount of horror and dread that |, and S

many trans people, feel in their hearts. T ] P (/
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impacts of HRT?
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‘another estrogen receptor to
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The activated homodimer then
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receptor clement (ERE) using its DNA binding
domain, Erom here, the bound dimer interacts with
other proteins known as coactivators and corepres-
sors. Together, estrogen receplors work with these.
proteins o change the rate o transcription of

Estrogen is prescribed as a part of gender affirming ‘Transfeminine people often use GANT to acquire feminine 3
hormane therapy (GAHT) for transfeminine people—a secondary sex characteristics such as female fat distribution

category of transgender people who were assigned male and breasts. GAHT is also often used to help alleviate gender

at birth. People who are transfeminine include, but are dysphoria—distress caused by one's

not limited to, trans women, and people who are nonbina-  sex assigned at birth and their gender melmty—wmm many,

ry, gender queer, or gender fluid. The term transgenderis  but not all, i

an umbrella term used to describe people whose gender s used, GAHT has been shown to greatly improve mental

identity does not align with their assigned sex at birth. health and quality of life experience in transfeminine people.
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‘Estrogen Receptors are found in
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1o histidine 524, arginine 394, and
glutamate 353 at the estrogen
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A Week with
NAVIGATE

NAVIGATE is a new manualized program that has had
recent success in helping young adults with psychosis
enjoy a better quality of life. This 2D patient education
animation uses charming sounds, colours, and charac-
ters to introduce prospective young adult patients to
the NAVIGATE program.

1. Sketch. 1a,b. Early concept art of the animation
showing elements in the animation’s introductory cin-
ematic, including the charismatic blue jay and a shot of
downtown Toronto.

2. Sketch. Early concept art using plant care as a meta-
phor for the NAVIGATE program. This concept was well
liked by the patient advisory group.

3. Production process. This animation features a total of

12 original character designs, which all started out as rough
sketches. Sketches were later finalized in Illustrator, and ad-
justed so that they would better suit the animation process.

4. Production process. Rough storyboards for the
animatic were drawn in order to help decide on the use
of visuals and narration as the narrative unfolds in a linear
fashion. These storyboards were then combined into an
animatic in order to define the pacing of the animation.
The motion of the camera and objects onscreen were
also defined.

5. Final animation. The final animation entirely consist of
motion graphics with assets designed in illustrator and
animated in After Effects. Intentionally fun and dynamic
character animation was used to help maintain viewer
attention, while helping to give the patient audience a
sense of comfort.

Lilith Lawrence

Lilith Lawrence 87

How does NAVIGATE Help You Girows? B

AR A

S\uppad'cé Emp | oyment
and Education™

=
M:Z‘l‘f Sf;i,ﬁ ooty
5‘» atag

\m»g n )
el 4

cotth Finding edocahon
fétn ment i et 15 cohat
oo wuuijlke Helpe to sapport
o0 wohile in school of at work:

ME(J' (Q’\\Dn
Treatment Plan

Fscls Shok ooy,

Uses the Lowest dose
medlcation necessary

+o achieve femission o

psacl«m:\s

Tndividua
Pesilenc Focuses on g chng’r\ns ond goals
Tranin to help oo grow omr resilence ond
= — =)= ==" help 6 cjc’r e uﬁk rtccvcrd

266Ms ot 4o Ak
e R

Patients




As a designer and creative problem-solver, | love crafting

innovative solutions to complex communication challenges.

My time at BMC pushed me to think critically about how to

best design for diverse audiences, and taught me that science
resonates differently when it is told through a good story. | strive
to use intentional design and visual storytelling to foster clarity
and drive informed decision-making across all levels of the
healthcare system.
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Information
Visualization

The Monarch is one of the most recognizable species
of butterfly, and a symbol of conservation and nature.
This information graphic intends to educate a general
audience about monarch migration and and inspire
action for conservation efforts.

1. Sketch. Early ideation sketches were used to compile
research and organize the information into a cohesive and
compelling narrative.

2. Production process. After distilling my initial research, |
created a rough draft that eventually evolved into a compre-
hensive layout for the infographic.

3. Final illustration. A close-up of the final rendered illustra-
tion of two monarch butterflies perched on a milkweed flower.

4. Final illustration. The final information graphic includes a
geographical map that visually depicts the multigenerational
and seasonal nature of monarch migration. The illustrations
highlight important biological information, and the icons

on the lower left guide the audience towards resources to
contribute to conservation efforts.

5. Production process. Step-by-step illustrations that
reveal my process of creating the hero illustration of the
monarch butterflies.

6. Final illustration. Illustrations of the larva, chrysalis, and
mature monarch.

Previous spread. A frame from my Master’s Research Project
animation on CAR-T cell therapy.
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MONARCH BUTTERFLY MIGRATION is an extraordinary seasonal journey that spans not only miles, but generations. Every fall, millions of monarch

butterflies fly from southern Canada and central United States to oyamel fir forests located in the Monarch Butterfly Biosphere Reserve in Mexico—exhibiting
the longest migratory pattern of any species of its kind. In the following spring, a new generation of monarchs begin a multigenerational return north, often
spanning over three generations. Western North American monarchs migrate to the Pacific coastiine of California in the fall, and many locations worldwide,
including Florida, Australia, and New Zealand are home to non-migratory and partial-migratory monarchs.

MULTIGENERATo,
Nag
5

R
[ o

Gty
> NN
05, "\
2

OVERWINTERING
‘Super generation monarch
butterfies overwinter at an

become th %
generation to carry out fall

(-]

—”

EGG
3-8 DAYS

Monarch eggs are laid on
the underside of young
milkweed leaves during
the spring and summer

months.

come the next super
igration ° 2
3 §
g
&
G“&Q
"SRatory SUPES &
20
ron

CANADA

UNitgp

Se T AUT ESS

S

K3

ADULT
15-42 DAYS

CHRYSALIS To emerge, the adult monarch
9-15 DAYS sucks air into its digestive system,
expanding untilits chrysalis
breaks open. It dries its wings for
several hours before flying off in
search of a mate, beginning the
reproductive cycle once more.

\ The caterpillar leaves the
9'::?7;1‘:5 milkweed plant in search of a
well-camouflaged spot high off
the ground, where it anchors
itself by spinning a silk pad. It
undergoes a final molt, revealing

3 A monarch caterpillar begins

\ life by eating its own eggshell,
then continues to feast on
milkweed leaves. It undergoes
five larval stages, molting after
the end of each stage until it
grows large enough to begin
the chrysalis phase.

a shell called a chrysalis. Inside,
the insect undergoes a dramatic
transformation into an adult.

SCIENTIFIC NAME Danaus plexippus

AVERAGE WINGSPAN 7-10 cm

WEIGHT Less than half a gram

LIFE SPAN 2-6weeks NON-MIGRATORY GENERATION
8-9 months MIGRATORY GENERATION

GEOGRAPHIC DISTRIBUTION HABITAT
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MALES & FEMALES
Males have a small black spot on
each hindwing, as well as slightly
thinner wing veins compared to
females.

NAVIGATION

Monarch butterfiies navigate using

atime-compensated sun compass
located inside their antennae. In

/ order to maintain a consistent flight

bearing throughout the day, the

‘monarch butterfly's sun compass

compensates for the changes in

the position of the sun, directing

them along their migratory journey.

MIGRATORY GENERATION
Monarchs born in the late summer are known as the migratory \
“super generation”. Unlike the previous generations, they donot .
sexually mature after emergence, and live up to 9 months by
channeling energy normally reserved for reproduction into their
survival. They have evolved significantly larger and more
elongated wings that are better suited for long-distance flight.

Non-migrtory Monarch  Super generation Monsrch

Super generation
‘monarch butterfy wi
ore up 1o 20% larger
than non-migratory
‘monarch butterfly wings.

FLUTTERIN G North American monarch butterfly populations have declined more than 80% over the last two decades, and are still

facing significant threats today. Many monarch habitats, including their overwintering and breeding grounds, are targets

affecting milkweed the

tollegal ion, land and agri i
only plant on which the monarch butterfly lays its eggs. Restoring the monarch butterfly population is dependent on
efforts to preserve and revive wildflower habitats. You can help protect the monach butterflies.
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Molecular
Illustration

Chimeric antigen receptor (CAR)-T cell therapy is a
novel immunotherapy used to treat hematologic

Xinyi Li

Data

Visualization

The World Happiness Report is a yearly report on
self-reported life satisfaction in over 140 countries. This

Xinyi Li 93

1. Production process. The initial form of the bubble graph was created in Tableau, where |
experimented with different ways to represent data variables.

2. Final illustration. Close-up of the final data visualization. Each country’s population is
represented as the size of the black circle, and the coloured halo represents each country’s
healthy life expectancy as well as the amount of social support.

cancers such as leukemia. This journal spread intends = project visualizes data from the 2022 and 2021 reports 3. Final illustration. The final data visualization compares the happiness score of over 140
. } K E . B different countries, influenced by several variables such as GDP per capita, life expectancy,
to educate a general audience on how CARs are able to [ h to investigate what exactly determines the world’s . )
Lot il ) : . and freedom to make life choices.
target and destroy cancer cells. LSS happiest and unhappiest countries.

1. Sketch. | explored a variety of different layouts to ensure

° Republi

that visual elements were represented at the correct scale and OSW'" Azerbaijan China
were utilized effectively to aid storytelling. united Arabemirates () O Indonesia
. L —~ S North Macadonia Turkmenistan
2. Production process. The chimeric antigen receptor (CAR) ) e Libya |
was constructed using data from Protein Data Bank, and pro- HongKong$ A R. of China Albania | Armenia o

jgia
ay

cessed in VMD and Chimera. | brought the final models into i Bosn

Maya for lighting and rendering. «u%w Q 9 FQ o Ukr(fme o ) He”ei
South KO'EE: =] ‘

3. Final illustration. Close-ups of the CAR protein interacting O % o

with CD19 and ZAP70. | chose contrasting colours for each s o o

protein to ensure that they stood out from one another.

4. Final illustration. The final molecular visualization guides
the audience through the various steps in the CAR-T cell

Malaysia
Bulgaria O

Ty russia(0) LJ‘K#@ -

o Paraguay

South Africa l
© —  Laos o ©

Mongolic

Montenegro
therapy process. ¢ S costaRica —— Morocco Colomb
S -~ e’ Oprazi — Bolivia
. . / S (S Kosovo
5. Final illustration. Cross-sectional render of a CAR protein ! 57 2 ameroon o |
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on the phospholipid membrane of a CAR-T cell.
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Beyond Chemotherapy:
CAR-T Cell Therapy and
the New Era of Oncology

Chimeric antigen receptor (CAR)-T cell therapy is a
novel and highly personalized form of immunotherapy.
This 3D animation aims to promote public awareness
and understanding of CAR-T cell therapy and how it

is transforming the current standard of cancer care at
Princess Margaret Cancer Centre.

1. Storyboard. Early storyboard sketches, which were my first
attempt at solidifying how the story would be told visually.
One challenge in particular was simplifying the complexity of
the CAR-T cell therapy process into easy-to-digest visuals for a
public audience.

2. Final animation. A frame from the final animation, visualiz-
ing the concept of enhancing T cells to target cancer cells that
have been able to escape immune surveillance.

3. Production process. Images showing the production pro-
cess from rough to refined storyboard to the final composited
frame of a T cell interacting with a tumor cell.

4. Production process. Images of the production process
where | employed a hexagon motif to visually explain that each
individual patient’s cancer is unique, and thus therapies also
need to be tailored to match the specific needs of each patient.

5. Production process. The evolution from storyboard to final
frame of the opening shot of my animation, showing how
healthy cells can quickly transform into cancer from a genetic
mutation in a single cell.




| believe that the way information is communicated holds
influence over how the audience receives and perceives

the message, and this, in turn, has the potential to steer an
individual’s course of action and drive broader societal changes.
To ensure the messages | convey make a lasting impact, | explore
a variety of mediums and incorporate ones that are most suited
to the audience’s needs and communication goals.
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Anatomical
Illustration
Anatomical illustrations created using real data

and tissue study to improve accuracy and add
realism to the illustrations.

Anais Lupu

1. Final illustration. Neuroportrait based on real MRI data,
showcasing midsagittal cut of the brain.

2. Final illustration. Aided by a tissue study using sheep
brain, | painted the details onto the 3D render of the brain.

3. Production process. The brain used for this piece is my
own MRI data. | used 3D Slicer, a free open-source software
for segmentation, to isolate and extract a 3D object of my
brain. | also exported out my head as another 3D object. | then
positioned the 3D objects to align with the photo reference
of my face.

Previous spread. A still from my Master’s Research Project.

4. Sketch. Top: 3D heart model from Anatomography, a da-
tabase maintained by the DBCLS non-profit research institute
located at the University of Tokyo. Bottom: greyscale sketch
based on the 3D render of the heart model.

5. Final illustration. Gross anatomy showing oblique
cross-sectional view of the heart.

6. Final illustration. Close-up view. A combination of tissue
studies using pig’s hearts and open-heart surgical videos were
used as a reference for the colour and the texture of various
tissue components.

Anais Lupu
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Molecular
Visualization

The astrocyte is a type of non-neuronal cell that is
starting to gain traction in the neuroscience world
as more and more evidence emerges supporting
its capacity to modulate neuronal activity. For this
molecular visualization piece, | choose to focus on
the newly discovered inositol-1,4,5-trisphosphate
(IP3) receptor which drives the intracellular activity
of astrocytes.

1. Sketch. The sketch phase.

2. 3D modelling. The 3D model and scene.

3. Production process. The 3D render phase.

4. Final illustration. The final piece with text added.

This illustration could work as both a poster and a
double-spread magazine layout.

¢ % N &‘Q\\M

’ \ I
' Inside the Astrocyte, .
How Astrocytes Communicate with Neurons

Tripartite Synapse

The intracellular dynamics of neurons have been a hot topic
for many decades, on the other hand, the study of astrocytic
intracellular activity is an emerging area of research.

This is because astrocytes are capable of releasing
gliotransmitter (GT) molecules which can modulate the
firing of neurons. z

The irregularity in the release of gliotransmission is observed
in various pathological conditions, including CNS diseases,
traumatic brain injuries, and developmental disorders.

and where tesand

neurons occurs through the exchange of

Galcium

fire, some of the NTs released
into the synaptic gap junction bind to and
- activate the tein-coupled receptor on
the surface of the ytic process.

W
The Activation of the IP3-F
The IP3 molecules travel to the
calcium storage of the astrocyte:
the endoplasmic reticulum (ER).
The binding of the IP3 molecules to the
IP3-Receptor causes the receptor to o

£ Endoplasmic Reticulup, >

e Membrane(Astrocyte). 7,

3D Modelling

The Cuvier’s dwarf caiman, scientifically known as Pa-
leosuchus palpebrosus, is the smallest true crocodilian,
and an exception to my phobia of crocodiles and alliga-
tors. This sculpting process of this piece allowed me to
explore Pixologic ZBrush in depth and got me started

on the 3D modelling workflow.

(Nudkols
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1. Final illustration. Final render with the sculpted caiman in a 3D environment.

2. Sketch. Background research on the distinct characteristics of this species. | paid special
attention to the dorsal scute organization.

3. Sketch. Colour sketch of the caiman. | wanted the final piece to convey a similar mood
to this sketch: as if the viewer is hiding in the tall grass by the water, quietly observing this
creature in their natural habitat.

4. Production process. | learned how to make my own custom brush so that | could control
the scale placement and consistency throughout the piece. | also played around with using
a displacement map to keep my polygon count low.
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Neuron-Astrocyte
Circuits of the Brain

My MRP is a four-minute animation intended to
engage and educate the general public about the fas-
cinating world of astrocytes. | employed a thought-pro-
voking analogy that likens the brain to a computer’s
central processing unit (CPU), shedding light on the
intricate interaction between neurons and astrocytes.

1.3D modelling. | conducted experiments within SideFX
Houdini to create part of the subcellular scene in the ani-
mation. Top: | designed a procedural membrane patch to
represent the endoplasmic reticulum membrane, embedding
IP3 receptors in patterns consistent with current research
findings. In this viewport screen capture, you can observe test
geometry populating a section of the membrane. | employed
these low-polygon models for testing various simulations and
constructions. Bottom: The following viewport screen capture
displays the actual geometry replacing the test geometry.
Please note that the lipid density here is significantly lower
than in the final render view.

2. Final animation. The membrane patch as used in the final
animation.

3. Final animation. This scene depicts the opening of IP3 re-
ceptor due to the binding of IP3 molecule to the receptor. This
animation is made possible by Houdini’s ability to interpret
Protein Data Bank (PDB) files, enabling a high-fidelity portrayal
of protein conformational changes by aligning atoms across
various conformational stages.

4. Production process. Rig showcase of the objects used for
the opening scene of the animation. The light ball (used to repre-
sent electrical signal) that runs down from the spinal cord to the
fingertips is paired to the rig in the resting T-pose, allowing for
consistent light movement during the typing animation.

5. Production process. One long shot, from cellular land-
scape to subcellular scale.

Anais Lupu 103

Anais Lupu

Camera Perspective.
(48) camera | Scene2 shotl

Objects” 71/80
Vertices, 21,879,736
Edges 45,191,315
Faces - 23,302,208
Triangles” 43,665,880,

@ St 0  End 2406



My passion for beautiful designs and compelling stories has

o o
C hrl Stlna driven me to incorporate them both into healthcare and science.

| have always been committed to innovative ideas and solutions

that aim to improve healthcare experiences, all in pursuit of a
y clearer future.
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Neuroanatomical
Illustration
In the pursuit of learning neuroanatomy, our initial

project involved artistically superimposing a brain onto
a self portrait.

Christina Ly

1. Study. Various studies done at Grant’s Museum.

2. Production process. Initially, | focused on accurately portraying the brain’s position with-
out the cranium. However, | eventually concluded that incorporating the skull would aid in
better orientation for both myself and the viewer.

3. Final illustration. The completed portrait showcases the cranium, featuring the frontal
bone removed at its coronal and squamous sutures. Additionally, the atlas and axis verte-
brae were incorporated to provide guidance for positioning the brain accurately.

Previous spread. A still from my Master’s Research Project.
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Health « Histones

How Do Habits Affect Histones?

Histones are proteins that help regulate
the packaging of DNA strands by
allowing them to compact and relax.
Environmental factors like cigarette
smoke, air pollution, and some
chemicals can affect how histones

the lungs of a smoker. This may

cancer.

Loosely packed histones make DNA - N
accessible for transcription factors, 7
activating gene expression.

Densely packed histones can hinder
transcription factor binding, inhibiting
gene expression.

A Molecular View of Histones

The octamer consists of two copies each of H2A, H2B, H3, and H4 histones.
Histone tails are the amino-terminal regions that protrude from the core.
They are the site for regulating gene expression, DNA replication, DNA repair,
and chromatin remodeling through modifications such as acetylation,
methylation, phosphorylation, ubiquitination, and sumoylation.

Molecular
Visualization

Did you know that our environment can directly
influence our DNA, shaping it in significant ways? My
health and histone infographic offers a glimpse into
the realm of histones and how the environment can
alter their behaviour.

function. For example, cigarette smoke
causes a decrease of lysine acetylation in

contribute to the development of lung

Lysine Acetylation

normally, it can change the affinity between

DNA and histone, causing the bond to
weakened. This leads to the chromatin @ }
loosening.

The mechanism of lysine acetylation

involves the addition of acetyl function
group on the lysine residue of H3's tail.

Mechanism of Lysine Acetylation /
When lysine acetylation is functioning '

Histone Acetyltransferase (HAT) catalyzes a reaction and
removes an acetyl functional group (Ac) from a Acetyl-CoA
(CoA), an enzyme that facilitates biochemical reactions.

@

HAT then catalyzes the binding of the Ac on to a lysine group
(K), at the end of a H3 tail.

The binding of Ac and K forms N-acetyl-lysine. The
charge on H3 is neutralized and the affinity between the
DNA and histone loosens.

Consequences with Irregularity

Low levels of lysine acetylation can result in altered chromatin
dynamics, leading to abnormal gene expression patterns and the
of cancer and ical disorders.

High levels of lysine acetylation have also been linked to several
diseases, including i disorders and i y
diseases. In some cases, histone acetylation can lead to increased
production of pro-inflammatory cytokines, leading to chronic
inflammation.

www.chris-ly.ca | Christina (Chris) Ly
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Histone Modification

EPIGENETICS: NURTURE'S EFFECT ON DNA

Histone Modification

EPIGENETICS: NURTURE'S EFFECT ON DNA

1. Final illustration. This is the second version of my final project. In this iteration, | empha-
size elucidating the nature of histones, their visual characteristics, and the influence of their
functionality—specifically lysine acetylation—on the shape of our DNA

2. Production process. In the initial draft, | designed a highly-simplified model illustrating
histones with DNA wrapped around them, known as a nucleosome.

3. Production process. After planning the intended cut and viewpoint of the eye, | created
a rendering using a monochromatic palette in greys and then colourized it in Photoshop.
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4, Study. Three different colour studies and layout variations of the final illustration.

Pathological
Illustration

5. Sketch. The first intital idea and sketch.

6. Final illustration. The illustration commences with a mosquito bite, tracing parasite
movement, replication in red blood cells, and symptom onset, illustrating the 15-day pro-
gression of malaria in a chronological sequence.

Titled “Malaria Under the Microscope’, this illustration
depicts the lifecycle of the malaria parasite.

1. Study. Project initiation included generating a liver envi-
ronment sketch, focusing on hepatocyte cells and illustrating
the blood flow within them.

Malaria

UNDER THE MICROSCOPE

2. Study. Sketches of four cubes illustrating distinct stages of
Malaria: skin entry, liver infiltration, blood invasion, and bone
marrow invasion.

Malaria s  disease caused by  parsio called plasmodium flcparum tis
transmitted person through the bite

e 10 person ‘an infected Anopheles
3. Sketch. Initial sketches for the final illustration portraying o S o A
capillaries with parasites entering the bloodstream. The sec-
ond figure highlights parasites entering hepatocytes. Day 1= Blood Meal oay 10~ Silent phase
UNDER THE MICR( feeding. D
for the next ten days. m:w::hﬂ;wumm

% 5f  Dpay13-Blood Invasion Day 16 - Infectious

merozoites feed on hemoglobin and calls, some schizonts, mn(m:"c“
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Infection Sie Liver (1obual) blood steam /e one mareow (Somehws) in RS G o
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bite,

Sporozoites

UNDER THE MICROSCOPE
(immature parasite)
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Malaria is caused by the parasite Plasmodium
falciparum. It is transmitted from person to
person through the bite of an infected
Anobhel i

e schizonts
o gametocytes.
ed reproductive cells

Capillaries
(smalles blood Vessles)

Ty
Twerozoites

g s mi - When the mosquito bites, dden within the bone marrow
entering the parasite is deposited into the victim's il they fully mature. Once mature,
‘(: biosd Sk bloodstream and travels to the liver where it they circulate in the bloodstream until
ot cells ltiplies. Although malaria is p ble, it they are acquired by mosquitoes.

(adips opte)

claimed the lives of over 600,000 victims in
2022, the majority of whom were children.

DAY 13
INVASION
T Treatment
nother WnSt}uim anq cyde
Continues. THE END!

During a red blood cell invasion,
merozoites feed on hemoglobin and
develop into a trophozoite. It then
becomes a schizont that releases 12-16
new merozoites. On the thirteenth day,
the schizont ruptures, and the second
generation of merozoites invades other
red blood cells, continuing the cycle.

Antimalarial drugs like Chloroquine were

once highly effective in preventing and

treating malaria. Since then, Plasmodium
Ieip has developed resi

against these drugs. Preve efforts

now v

Schizont

Symptoms

When the red blood cells rupture, toxic
waste products can accumulate in the
blood. The immune system attempts to
remove the waste, which can cause flu-like
symptoms in mild cases. In severe cases,
the loss of blood cells and the overactive
immune system can lead to organ
dysfunction, anemia, cerebral malaria, and
even coma or death.

DAY 10
PRE-ERYTHROCYTIC

During the first ten days, each sporozoite
develops into a schizont and divides up to

40,000 times insicle a single hepatocyte
DAY 1 (liver cell). On the last day, the hepatocyte Moturg trapozoits
HEMATOPHAGY ruptures, and the newly developed
P y P

merozoites begin to infect

An Anopheles mosquito can deposit 5-50 red blood cells.
sporozoites into a victim's capillary while
feeding. These sporozoites reach the liver
within the first hour and silently reproduce " ')
for the next ten days. ,@
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Breast Reconstruction:
Exploring Your Options

An animation that takes a sensitive and considerate
approach for patients facing a mastectomy. It utilizes

a combination of 3D and 2D visuals, incorporating
cartoons to help patients make informed decisions and
feel more at ease during this challenging time.

1. Production process. Left: Still frames from the final
animation. Right: Storyboard sketches. The animation’s intro-
duction discusses the positive impact of breast reconstruc-
tion on confidence, mental health, and alignment with an
individual’s lifestyle.

2. Final animation. Demonstration of a reconstruction option
where a tissue expander is placed in the breast, gradually
filled with saline to prepare for implant placement.

3. Storyboard. A visual representation of the production
process. The sequence begins with the draft image, followed
by the depiction and modelling of a set environment featur-
ing plants and a simple mirror. The final version emphasizes
enhancing the mirror's appearance, with the plants omitted.

4. Final animation. A patient demonstrating the use of a
prosthesis, an alternative to breast reconstruction.

5. Production process. The evolution of character design for
each individual featured in the animation. The initial image
presents a sketch, followed by a wireframe in the second, and
the final image showcases the rendered character.

Christina Ly Christina Ly 1
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Tissue Expander Implant




Stephen
Nachtsheim

| am a passionate scientific and medical illustrator, animator, and
designer. My journey through BMC has been a transformative
experience, revealing my love for 3D modelling, animation, and
game design. While collaborating within teams, | discovered

my talent for tackling intricate technical and design hurdles,
allowing my teammates to focus on their artistic vision. Although
| possess my own artistic prowess, | found my niche in the realm
of collaborative, team-based work.
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1 1. Sketch. These sketches explored other ideas that were potentially used to highlight 3 3 ;
Neuroanatomlcal under-visualized parts of the brain. A final black-and-white composi);e sketch was created to Edltorlal |
Illustration understand the final angle of the brain. Illustration
2. 3D modelling. A full brain model was downloaded from BodyParts3D. At this point, the $
The amygdala plays a pivotal role in processing model was trimmed down to reveal the amygdala and and | began to design the final view. Editorial covers serve as a visual gateway to the THINK LEARI\}?‘ ISCOVER SPRING 2023
emotions and memory formation, yet its small al- research and scientific topics covered in a publication.

3. Final illustration. The final piece included painting over the 3D maquette of the brain
shown in Figure 2. An orientation image was created to allow for the viewer to understand
the perspective in the piece.

mond-shaped nature allows its position in the brain
to be overlooked. This project thrives to illuminate its
position in the brain.

These covers aim to pique curiousity and draw poten- - 1
tial readers to be invested in a topic. Chll‘dren S
Health

Previous spread. A grove snail, sculpted in ZBrush and rendered in Blender.

Relative Position of the

\ Exploring Pediatric ~ Neurorights will Dr. Michael
k . N\ N Neuro-Oncology let your Mind FL ~ Chaitonon:
Amygd a la | n th e B ra | n o ® N\ i Dr. Uri Tabori's Research in The Intersection of E Youth Vaping and the
treating Childhood Cancers Law, and Neuroscience lent: th Crisis

Al & Health
in the
Digital Age

Interview with Combatting ChatGPT
A\fﬂ' Horn Dr. Abigail Ortiz Health Inequities
«' ntegrat ) in N
o Lﬁ’ . it
(% ‘\ e
Lateral
Lo-PW Ventricle

(.M_I'Ou'“
1. Production process. A different view of the scene setup.
Formix
2. Final illustration. The final journal cover for the IMS Sum-
mer 2023 Publication, showing the use of Al in medicine.

3. Final illustration. The final journal cover for the Institute
of Medical Science (IMS) Spring 2023 Publication, using soft
teddy bears to focus in on children’s health.

A v, o
LA

MNP o

4. Production process. 4a. The flat 3D layout of the teddy
bears in Blender. 4b. Midjourney was used to quickly generate
potential ideas for the final piece. 4c. A different view of the
scene setup.
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Interactive
Game Design

Games have always been a passion of mine. These proj-
ects explore the ability for games to educate the public
about important scientific topics. Each game involved a
wonderful team and my role was mainly game design,
testing, and technical support.

1. Notes. We defined the goals and styles of the games
through brainstorming sessions.

2. Study. Due to the remote nature of the team, the online
testing software, Vassal, was used to allow remote playtesting.

3. Prototype. The instructions were designed to be printed
and folded, while presenting clear examples of gameplay.

[ ——

List of card assets for art team:
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me title: Gerbil Power
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Exvra notes for game devs:

Notesfrom alpha test 1 (09126)

Table setup.

Settomentz
Gameplay

Players take turns going ina

clockwise order.

Draw Phase

How to Play

How to Start

Give each player a Gerbil Guide
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- Draw 1 0range card
- Build a Technology

draw 1 Blue
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OR T random Bluc.
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pi
andkeep playing as normal.

To decide the Climatescape,
draw 3 of each energy Resource
card (. Solar Eneray, Wind

Ene Nucl

least 1 Innouated Technology, the
Jast round of play begins. Each
player, excluding the game-

ling pl for

Eneray, and Coal Energy), and
shuffle them. After they have
been shuffled,draw 3 cards and.

i Tidal
Pouer Plants), players reccive 1
energy point.

1 Coal Eneray s revealed,

Coal Pouer Plants do not gain

Climatescape points. However,
hotosynthesis Plants do gain

tum,
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deck.

Action Phase
During your tum, you may take.

Orange, all Blue, or a mix

Atthe end of your tun, discard
fown 1o a hand fmit of 10
Orange cards and 4 Blue cards
player beg

repeat the same action twice;

Building Cards.

)
deck are used to build ‘Spend to build Technologies and

4 (3)
‘Spend to build Innovated

Technologies from the Slue
deck Difforent Technology cards.

@ Solar Energ ©
writen on them, Innovated -
Technology cards have an £ Wind Energy )
additional buld equirement of
an exsting basic Technologyon < Uater Eneroy )
the player'ssettiamen. -

& Nuctear Energy @
Forexample, to build  Solar -
Farm,discard 1 Solar Eneray ® Coalbneray ®
and 1 Gerbil Pouer and place
the Solar Farm face up in your B Gerbil Pouer. (@

settloment.
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ey (i Uater Energy matches al

Climatescape scoring example

In this game, the Climatescape is: <

Player 1 has the following cards:

Settlement Energy Score: 3 +3+9+4+3 =
Climatescape Score:  (2)+ [2]+[2]+[0}+[0] =6
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About the Creators

This frst edition was created by
Amy 1. Avila S, Emily T, Joshua
K. Stephen N and Vanessa N
for the 2022 Vsalius Trust-a-

‘Special Thanks to Our Donors
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Card name

Solar Energy
Wind Energy
Water Energy
Nuclear Energy
Coal Energy
Gerbil Power
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Solar Farm

Wind Farm

Category

Resource

N/A

Colour Icon

Energy
Points  Resource cost

NA
NA
NA
NA
NA
NA

NA
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4. Production process. In order to allow the art team to move forward, the game design
team compiled a list of all art assets needed to make the project successful.

5. Production process. Moodboard for the game art.

6. Prototype. A paper prototype of Biome Blocks was created to allow for quality
play testing before programming or asset development.

7. 3D modelling. The main character of Biome Blocks, a low-poly stegosaurus. 7a. Model
wireframe. 7b. The model was designed to fit into the wonderous environment of the game.
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Microbes in Mining

Microbes in Mining is an educational animation
describing the biochemical processes of microbes and
how they can damage the environment. It is targeted
towards grade 12 science students, with Ontario distri-
bution by the non-profit organization, Mining Matters.

1. Storyboard. A rough storyboard was created to allow quick
iterations on the project.

2. Storyboard. The project required many iterations to cor-
rectly hit the mark. This included more storyboards, multiple
scripts, and even flat biochemical process diagrams.

3. Notes. Multiple iterations of the animation script.

4. Notes. Notes on the molecular processes involved.
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5. Storyboard. In order to make sure the goal of the project was stated, a small visual brain-
storming session was conducted and an overall story was created.

6. Production process. The enzymes were the main character of this piece, and many visual
styles were explored to represent their structure. 6a. Sketches of the enzymes interacting.
6b. The final 3D models were extracted from the Protein Data Bank to ensure accuracy.

6c¢. Still of the enzyme in the final animation.

7. Final animation. Still frames from the final animation showing character design.




Driven by a fascination of sciences and the desire to design and
create, | constantly find myself captivated by the world of visual
science communication. Through my time in BMC, | discovered

my passion for creating interactive experiences and educational
video games — some of which are featured in this viewbook. As

| continue on my journey, | hope to inspire curiosity and drive

meaningful change, bringing scientific topics to life with my work.




122

Data
Visualization

Near-Earth objects (NEOs) are an asteroid or comet
which passes within 45 million km of the Earth’s obit
and can potentially pose a threat to our planet. This
data visualization showcases the closest approaches to
Earth by NEOs from April 2022 - 2023.

1. Sketch. At this stage, | thought about which features of
the NEO’s were the most important and how to show these
variables on a single graph.

2. Production process. After compiling and cleaning the
data obtained from NASA, | worked in Tableau to create a
series of graphs.

3. Production process. A work-in progress shot of the very
tedious job of putting together the piece in Illustrator. The
exported graphs were combined and stylized using Illustra-
tor's 3D functionality.

4. Final illustration. A close-up of the graph with one of the
NEO’s of interest (left). The legend that shows the NEO's orbital
path (right).

5. Final illustration. The final visualization features a main
graph that showcases various features of NEOs along with a
series of legends to the right.

Previous spread. A freeform 3D sculpt of the orange clown-
fish (Amphiprion percula) placed within a sea anemone in an
underwater environment.
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Interactive
Game Design

TreeSearch is an point-and-click game designed to
teach Grade 9 students about ecological succes-
sion in the Canadian boreal forest. For this group
project, | was a lead for Unity development as well
as Ul/UX design.

Livia Nguyen 123

1. Sketch. The final title screen of the game (left). A series of sketches | drew when ideating
the design of the title screen (right).

2. Notes. A section of the game flow that users will progress through when playing one
stage of the game. The three phases were designed to facilitate the exploration and reten-
tion of the educational material.

3. Prototype. This is a screenshot of the Unity interface | worked within to create a function-
al prototype of the 4th stage of the game. This was our first big project working with Unity
and lots of learning had to be done within the two week time crunch. It was tiring but lots
of fun! On the right is one of the scripts | coded in C# that updates the interactable journal
when the user finds a new key species within the game.
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Molecular
Visualization

This molecular visualization explores the process
through which two enzymes found in a bacteria
called Ideonella sakaiensis work together to break
down polyethylene terephthalate (PET) plastics
commonly found in clothing and food containers.

1. Sketch. One of the initial sketches that eventually lead to
the final piece. It was difficult to balance the scale of the mole-
cules within the piece and also find a cohesive colour scheme
that allowed me to effectively colour-code all the elements in
the scene.

2. 3D modelling. Using molecular data from the Protein Data
Bank (PDB), | assembled and rendered the 3D scene of the
enzymes in Maya. The cell membrane was created using a
MASH network and features a composition accurate to what is
found within /. sakaiensis.

3. Final illustration. The final piece naturally guides the
viewer’s eyes through following the flow of the colour-coded
PET molecules as they are broken down.

4, Final illustration. Close-up of the final illustration.
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Pathological
Illustration

Periodontitis is one of the most common diseases of
the oral cavity and is a major cause of tooth loss for
adults around the world. This piece aims to educate
viewers about the deterioration of oral health that leads
to this disease as well as the periodontal tissues affected.

Periodontitis (per-e-o-don-TIE-tis) is defined as the
P E R I 0 D 0 N TI TI S inflammation of the periodontal tissues that surround
the teeth. It is considered one of the more common

diseases of the oral cavity and a major cause of tooth

Inflammation of the Periodontium loss in adultsiaraucdlhe world,

The Progression of
Periodontal Diseases

Periodontal diseases are typically
caused by poor oral hygiene that allows
bacteria-filled biofilm called plaque on
the tooth’s surface to accumulate for an
extended period of time. In the presence space between i
of sugars from leftover consumed food, tooth and gum) | \&%
these bacteria release acids that cause e WY
inflammation of the periodontal tissues.
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The early stage of periodontal disease

pink in colour ai ~
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them to the jaw bones of the skull.
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1. Sketch. A series of thumbnail sketches created when ideating the overal layout of the piece.

2. Production process. A work-in-progress shot. Here, | planned the cut-outs of the peri-
odontal tissues in purple, more details showing the progression of the diesease in orange
and marked some layout edits in blue.

3. Production process. Step-by-step illustrations of the main visual in this piece from
linework to fully rendered.

4. Final illustration. The final piece features the progression from healthy periodontal
tissues to periodontits shown on successive teeth of a lower jaw. A timeline of this progress
was also included to emphasize the importance of daily oral hygiene care.
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procedures to get rid of
this plague, inflammation
of the periodontium should
not be a concern.

addressed early,is
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Caring for Your Teeth
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human functions of mastication and
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NavEDI: Navigating Equity,
Diversity, and Inclusion in
the Psychiatric ER

NavEDlI is a 2D educational video game designed to
teach medical students about equity, diversity and
inclusion in the psychiatric emergency room (ER).
Users experience the story through two different
perspectives in which they explore stigma related to
mental health, cross-cultural barriers and learn about
patient advocacy.

1. Final interactive. NavEDI is a fully functional desktop game o I o o I~ O
built using the Unity game engine and can be played on 2 ==
. . [
either Mac or Windows OS. )
&
2. Notes. We collaborated with medical students and youth 5 — -
. L . ) e ]
who had lived/are living with mental health experiences to -
write the storyline for the game. This image is a screenshot e e
of the story prototype made in Twine which we presented
during feedback sessions for the script.
3. UX/Ul design. A comprehensive design document was
==
created for our project which included user personas, button o BB _— =7
user interface (Ul) design, content inventory, etc. T - o
@ :
. X k Passage Story Build Twine zoom (J 88 Qou S Re @ Help ® ] e
4' PrOducnon prOCeSS. I Iead.the prOdUCtIOn Of: baCkg rOUnd TNeWw (£ Edit 2D Rename @ Delete &\ TestFrom Here £ StartStoryHere © GoTo  {JJ Select All = o ]
art for the game. Shown here is one of the 13 original = e ]
— 5 - - =
backgrounds drawn for the game including the interactable peoneatsies . s e U0
. P . . . m—— o S ag @i Size eb Rename fest From Here
objects within this scene. The design of certain backgrounds e . . . . e B0 e b e e JM ﬁj
were informed by research on real psychiatric ER spaces. gpasyamnacy e e R =TS [T =z
Photo £ poser B0 gy The line moves pretty fast and it's your turn before you know it. You load all your items =g
5. Production process. With the help ofa plugln called Fun- P response P onto the conveyor belt and the cashier begins to scan each one. = =
gus, we assembled our script, illustrations, Ul and audio assets Cevenn i e ety o o e vty v
within Unity to create the final game. The development phase e e o > Ch Tt oot e camvers oot ami e z:sf:rr;:;‘"nl;ﬂec:: poiehie ] Bl
of our project ended up being a lot shorter than we initially e ST [ > — “
T 1 1 H H H fou pass over a il e register dings open as she exchanges the twenty for a five EEE 1
planned - it was a grind with many late nights, but we did it! R i 1 s o 1 b A ks SO
Pronetis Somethingin your et
6. Final interactive. A variety of screenshots from the <span dass="doctorsay"> Theyre watching."</spen>
final game. Mot Youjoltback
<span dass="innerhought> /(Wh's watching? What s sh talking about?/</span
bl You're at a loss for words and try to say something more, but before the words leave
your mouth...
ToNeighb <span class="next"> < <button "Next" “CashierConfusion">> < </button>></span>
‘Kna:ka
AfterNeig ' Cultural taboos
Hoo
* Medication adherence
iy
neripe
The Team B
21 Y N
“The harder you try to remember the details, the more it evades you. You rack your brain
for a few more minutes before giving up.
>
Primary Persona Navigation Bar Icons Other Icons
d He Home Back
Shlrley Tumple 'm a bit nervous for my clinical rotations but | hope - )
The Hopeful Med Student everything goes okay! Default & Clicked @ H q)) @ Begfgzzh; E(iecked @
Age: 24 Key Differentiators - q Dark Theme

Occupation:

Full-time student P
rofile .
. " Inactive Hover
E::;r;fg:;z:;ﬁi?;"‘ Shirley looks up to her older sister who is an oncologist and wants to follow in \g medicine but is in

family meicne than oncology. Shiey comploed  Bachelor o Scence i Biology before applying t althe M programs in Canac. She

Blology. MD was elated when she got accepted into the MD program at UofT, which is the same program her sister completed.

Technology Experience:
Quite comfortable with
basic technology (phone,

‘The first year of the MD program was difficult for Shirley as she is primarily a kinesthetic learner and struggled to stay focused in lectures Button Variations
‘while juggling all the new content covered. Shirley is excited to start practicing through clinical rotations in second year but is nervous since
she has no prior experience interacting with patients (+). Additionally, she is nervous about who her preceptor will be as she has heard some

(is someone watching and out to get me?)

\aptop), played some video unpleasant stories before from her sister (+). Default & Clicked Hover Inactive
figures of authority in the healthcare system. Her first rotation will be at CAMH's Psychiatric Emergency Department (+). Shirley hopes she'll
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| am a biomedical communicator specializing in information

‘/ ane S S a design and interactive experiences. | am passionate about using

visuals to make science more fun, understandable and engaging
for people of all backgrounds. | have always enjoyed learning

Ngu 5/ en about science and when | came across the MScBMC program

| knew that | wanted to use my skills in art to do just that:
communicate scientific concepts that were so interesting but
also inaccessible to a majority.
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3D Modelling

The purpose of this project was to sculpt an organic
shape or animal. | chose to render a species of ant en-
demic to the Amazon forest called Gigantiops destructor.

— ferinun

Vanessa Nguyen

1. Sketch. A sketch was made to familiarize myself with the ant’s complex anatomy as
well as to be used as a reference for sculpting.

2. Production process. | first used ZSpheres to lay down the general proportion of the
ant. Then, | started on the sculpting process.

3. Final illustration. The final render emphasizes the small details in the the ant’s
antennae, head and mandible.

Previous spread. 3D sculpt of Gigantiops destructor.
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4. 0Old Forest

As the forest matures, leafy trees begin to die off
and give way for evergreen trees to grow bigger
and taller. Dead trees also create clearings in the

canopy for sun-loving species to return.

Young Forest Old Forest

Black spruce

Picea mariana
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Adoup)

Canopy

Unlike the white
spruce, black

spruces require fire
to germinate its
seeds (or cones).
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KEY ADAPTATION

Serotinous cones

This species produces
waxy cones that open
to release seeds after
burning in a fire.
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Interactive
Game Design

TreeSearch is an educational game designed to teach
about the ecological succession of the boreal forest
following a forest fire. It was a team project | created
with Linda Ding, Amy Jiao, Joshua Koentjoro, Livia
Nguyen and Emily Tjan.
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Note that some species are NOT accurately scaled in this view.

1. Study. After we had decided on the main interactable elements and their placement
within the screen, we tested out different colour schemes to see which one would fit our
park ranger theme.

2. Final illustration. We wanted our illustration style to remain simple and have a hand-
drawn look with a warm colour palette.

3. Final interactive. The final interface contains a floating island featuring different species
present in this stage of succession and a notebook with all the key species to find.
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Information
Visualization

Even though axolotls are found across the world in
aquariums, wild axolotls are critically endangered and
their survival is closely dependant on the quality of
their habitat. | created this infographic to bring
awareness to the precarious status of this species.

1. Final illustration. The final infographic depicts the axolotl
in its environment to emphasize the interlacing between the
animal and its natural habitat.

2. 3D modelling. A diorama of a chinampa was made
using Maya.

3. Sketch. Preliminary sketches were done to figure out
visuals and text placement.

"“!ﬂ |-
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Vanessa Nguyen
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The Axolot! Paradox

The mexican axolotl (Ambystoma mexicanum) is widely known in popular
culture as pet or a model species in biomedical research. If tens of thousands
can be found in aquariums, less than a thousand are left in the wild. This
endemic species from Mexico City is critically endangered and everyday, it is
facing multiple threats all closely related to its habitat, the canals of
Xochimilco lake. Research and conservation of this unique animal is necessary
to save it from extinction. Yet, even if it is adored in Mexico and around the
world, only very little has been done due to lack of funds.

KT
Mexico City

POLLUTED WATERS

The city’s old sewer system is vulnerable to overflow
whenever there are strong storms. The release of
human waste carrying ammonia, heary metals, and
other toxins is particularly harmful to the axolotls as
they have permeable skin.

Pathological
Illustration
This infographic depicts the pathological process of

age-related macular degeneration, an eye disease that
affects central vision.
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1. Study. | completed a landscape study of the macular area of the eye to gain a better
understanding of normal eye anatomy.

2. Sketch. Thumbnail sketches were made to decide on a final layout.

3. Study. Retinal tissue cubes were made to depict deterioration at different stages of
the pathology.

4. Final illustration. The final illustration shows how the disease progresses through
time and how vision is affected at each stage. | chose to use different styles of rendering
to put more emphasis on the disease progression.
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MindfulMap

MindfulMap is an initiative to create a platform that
centralizes data from all mental health hospitals and
clinics in the Greater Toronto Area. The goal of this

project is to facilitate collaboration between clinicians

by designing a platform that displays hospital
information in a way that is useful and intuitive for
clinicians and hospital managers.

1. Production process. This is an overview of the multiple
phases we went through from beginning to end. Estab-
lishing the overall steps to accomplish was critical when
working on a long-term project.

2. UX design. Early on, we established that our primary au-
dience would be clinicians and hospital managers. To gain
a better understanding their needs and goals, we had the
opportunity of working with a small group of clinicians.

3. Ul design. The project was still in its early stages as we

designed our first set of wireframes. There was still a lot of
variables to figure out but this exercise envision what the

final product could offer.

4. Production process. This user flow diagram of Mind-
fulMap demonstrates that this platform is meant to be
browsed in an exploratory fashion and not linearly.

5. Ul design. We wanted the user interface to be simple
and effective.

6. Final interactive. The high-fidelity prototype was made
using Figma. This prototype is meant to reproduce what
the product would ideally look like without any functional
capabilities. A working prototype was made with Tableau.

Vanessa Nguyen

1. Research
« Literature review on
clinician communication
and its impact on patients
« Media audit on existing

3. User Analysis

+ Meetings with clinicians
and hospital managers

« Development of user
personas and user

5. Iterate
Multiple iterations with
feedback from our
content advisor and

7. Testing

User-testing on the working
prototype and a second round
of testing will be needed for

4. Design 6. Production

user-testing results the high-fidelity prototype
mapping platforms journeys
« Comprehensive survey
\’ 2. Ideation \) \)

Discovery meetings with
clinician stakeholders to
understand the problem
space, goals and scope

Development of a high-
fidelity prototype and a
working prototype
alongside a design
document

+ Definition of design
requirements

« Development of wireframes
and style guide

A|ySSG the caring mental health clinician

who care for her patients, but can’t find enough
time for anything else

Key Differentiators:
« Keen to collaborate with other clinicians
» Still learning the Toronto mental healthcare
system

FrCII“ICine the systematic

who loves to stay organized, and is exhausted
from poorly-designed systems

clinical manager

Key Differentiators:
« Loves to optimize systems for efficiency
« Familiar with different information systems, and
is able to learn a new one fairly quickly
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I have always loved not only learning about complicated
scientific topics, but rearranging that information into
understandable resources. As a student | did this for myself, but
in BMC | learned that making science accessible to others can

be even more interesting and rewarding. In my work, | strive to
create dynamic content that is equally informative and engaging
in order to effectively share scientific information with a variety
of audiences.
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1 1. Sketch. | kept the shoebill as a focal point, using it as a reference from which to highlight
Il}forll}atl(.)n the characteristics of birds that are related to dinosaurs.
Visualization

2. Production process. | created each of my illustrations in Procreate, first laying down base
colours and then adding detail. | composited them in Illustrator.

Originally, | intended to do my infographic solely on
the topic of the shoebill stork. However, during my 3. Final iIIus.tration..My final in.forgraphi.c depicts the sho.ebiII. in its natural habi.tat, sur-
research | was inspired by the prehistoric look of the rounded by information about its evolutionary past. The timeline to the left depicts some

hoebill to i e i i P important discoveries in the dinosaur-to-bird lineage, while the scale comparison in the top
f)_ (()je ' h'o I!lnlvzs Igate he S 3 |onta.lry Ine(*jage ot .- right shows how the size of the creatures has fluctuated greatly over time.

irds, which led me to change direction and create the

entire piece on the topic.

Previous spread. A still from my Master’s Research Project.
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il \ 1 r d ‘The pancreatic islets are often
1 e ’ left untouched by cystic
. () . fibrosis, which means that
2 The Panrranc endocrine disorders, including
1 1 | as
Cystic fibrosis (CF) is the most common lethal genetic disorder
affecting populations of Caucasian descent. Inherited in an
autosomal recessive manner, it is caused by mutations to the
CFTR gene, which lead to a variety of issues concerning the

diabetes, are a rare outcome of
the disease.

- epithelial linings of the body.
Although itis often thought of as
Featners a predominantly respiratory
B disease, CF affects many different
\//1// organs, including the pancreas.
- ~ e
g g Dy 29000 —~

e ‘The hallmark pathologies caused

by CFTR malfunction, cysts and
fibrosis (scarring) in pancreatic
tissue, is what gave cystic fibrosis
its name.
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The Shoebill Pathogenesis

‘When the exocrine function of the
pancreas is compromised, the
intestine cannot properly break
down food, which leads to
digestive problems like pain,
cramping, gas, and either
steatorrhea or constipation.
Patients can also have a
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form and the acin

become replaced with
ibrote issue.
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et sed do eiusmod
temporincididunt ut

labore et dolore magna aliqua. Qus ipsum suspendisse
ulrces gravida. Risus commodo viverra maecenas

suspendisse ulrices gravida. ‘Quis ipsum suspendisse ultrices
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Big Brains

Wmon compored o repties of asimilr iz, ieds have

Pathological 1. Study. Study of the stages of cystic fibrosis in the pancreas.

1 2. Study. This dramatic landscape depicts the pancreatic acini as they would appear if the
IIIUStratlon viewer were inside the human body. This exercise helped me to understand the scale, com-
position, and shape of pancreatic tissue.

130 MYA
Sinosauropteryx
prima

This two-page spread details the pathogenesis of
. . . . - 3. Production process. The process by which | created my pathological infographic: initial
cystic fibrosis as it pertains to pancreatic tissue. - ; L -
pencil sketches, colour thumbnails, and a final greyscale composition before embarking on
the final illustrations.

4. Final illustration. On the bottom left is healthy pancreatic tissue and on the right is a
long tissue cube that shows the stages of disease. The molecular mechanism underlying the
genetic disorder is explained diagramatically with vector illustrations.

Alosaurus
fragils
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Molecular
Visualization

The aim of this project was to create a two-page o o i
magazine spread explaining a recent discovery or urare: a Poison with Perks 9. ‘]ly(l}(«.;:“i"‘tjl"""
development in biochemistry. | chose to focus on new i ' desensit
research by Rahman et al. (2022) showing how the e
poison curare causes paralysis by blocking the effects
of acetylcholine at the neuromuscular junction.

Normal Fur

1. Final illustration. This molecular visualization depicted the
paralyzing mechanism of the poison curare. This piece was
completed using a variety of 3D, molecular, and 2D programs.

2. 3D modelling. The main visual, a muscular nicotinic
receptor, was created in Maya using real data from a protein
structure bank. The data was downloaded and then had to be
run through multiple programs before being imported into
Maya. | then took the resulting render and made final edits

in Photoshop.

D]
o). Paralysis occurs

3. Production process. The entire layout process, from initial
sketches to final comprehensive layout. | also made two
complete colour options; light (as seen here) and dark (as seen
in the final).

Gurare: ipsum dolor sit amet? NAGHR v “urare 2 The receptor
beco

Curare: catchy title here? ;I'Iu receptor
- hecomes

desensitized

A
a;

t the NMJ

Q
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Racism and its Impacts in the U.S. Healthcare System

DISPARITIES
IN HEALTH CARE FOR
BLACK AMERICANS

Cause and Effect

©

Information Visualization

This data visualization was created with data from

the CDC and two studies on psychological racism by
healthcare providers, as well as information on how
some perceived medical advancements have historical-
ly disregarded the safety and humanity of Black lives.
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DISPARITIES

IN HEALTH CARE FOR
BLACK AMERICANS

CDC Statistics

Private Insurance Coverage
Infant Death Rate

Private Insurance Use
Expectancy at Birth

Prescription Drug Use in past 30 Days
Five-year Cancer Survival Rate

Dental Visits in The Past Year

Rate (Age-adjusted)

Pneumococcal Vaccination Heart Disease Death Rate

Influenza Vaccination in The Last Year
ntial Life Lost Before 75
Combined 7-Vaccine Series

Hypertension (Age 20+)

Untreated Dental Carries (Age 20+)

Emergency Room Treatm

und that black children

Accuracy of Treatment in
Mock Case

ompared to white

Hela Cells

1. Production process. The illustrations of famous Black figures were completed in Procreate.

2. Final draft. After compiling and cleaning all my data, the final graphs and layout were
created in lllustrator.

3. Final illustration. The final data visualization, which compiled data from three different
studies and historical information on Black lives in medicine.
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Astrocyle
Reprogramming

My Master’s Research Project explains the features
and benefits of an emerging cellular reprogramming
therapy developed by Cindi Morshead and associates
at UofT and UHN. The therapy takes astrocytes from
an injury site and turns them into neurons in order to
replace any neurons lost. The goal of this project was
for my supervisors to use the video to garner support
to further develop this therapy.

1. Final animation. Animation title card.

2. Production process. The evolution of the female figure in
the animation, from sketch to final design.

3. Production process. The set up of one of the most com-
plicated shots: the background was illustrated in Photoshop,
while all other components were created in Maya. Each part
of this scene was rendered on to a different layer and then the
depth of field was manually created in After Effects by blurring
each layer a different amount.

4. Production process. Some shots from the animatic and
their corresponding scenes in the final animation.

5. Production process. Cellular scenes from the animatic.

6. Final animation. Final shots from a laboratory scene. Every-
thing in this scene was modelled by hand.

Avila Sanchez Avila Sanchez 143

Tumorigenesis

Astrocyte



The scientific world around us is intricate, and I've always been
captivated by the way scientific visualizations can capture that
complexity so beautifully. During my time at BMC, | developed
a love for pre-visualization work, storytelling, and the iterative

ideation process that comes with creating scientific communi-
cation pieces. As | grow in my skill and craft, | hope to continue
sharing and creating these stories to help spark curiosity of the
world of science in others.
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Data
Visualization

The Nobel Prize is considered one of the most presti-
gious awards one can receive. This data visualization
piece strives to breakdown the distribution of these
awards by category, continent, sex, and age of recipi-
ents for comparison:

1. Final illustration. This piece evolved quite a bit from the
initial previsualization stage. The final piece resulted in this 2D
illustration that more coherently and cohesively compares all
the laureates ever awarded a Nobel Prize as well as drawing
comparisons between the youngest and oldest recipients.

2. Sketch. Nobel Prizes have been awarded to recipients since
1901, and has been very well documented so | had plenty of
data to work with. My initial idea was to create an interactive
prototype of a timeline between 1901-2019 with each recip-
ient plotted by category. Users could then hover over each
point and retrieve information about each laureate.

Emily Tjan

NOBEL PRIZE LAUREATES, 1901-2019

The Nobel Prize, named after Swedish inventor Alfred Nobel, is an annual Recipients of the Nobel Prize are referred to as “laureates”, symbolic of the
award given to persons demonstrating infellectual achievement around the  laurel wreath typically worn by the god Apollo. Laurel wreaths, in ancient
world in categories of Chemistry, Medicine, Physics, Economic Sciences, ~ Greece, were given fo individuals displaying excellence in athletic
Literature, and Peace. The Nobel Prizes are considered one of the most competitions and in poetic meet as a sign and symbol of honor.

prestigious awards one can receive and have been distributed since 1901.

Continent Nobel Prize Gender of

Indidua without o Category. Lavreate.
ity oo

o
Individual with an \88838 e
ez,

aniersiy sssasssse
£ 383323888 Ocoomn

Fomole

0 o
sENNERNERER

From 1901 and 2021, the Nobel Prizehas been awarded 609 fimes. A total of 943 unique individuals and 25 unique organizations have been recipients of
the Nobel Prize during this fime period. Of the 943 individuals, the Nobel Prize has been awarded 58 times to women.

Youngest and Oldest Nobel Prize Holders
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Neuroanatomical
Illustration

The limbic system is composed of intricate structures
that are not often visualized in the common cross-
section. The goal of this piece was to communicate
the spatial relationships of these structures by strate-
gically cutting away specific planes to reveal them in
their entirety.

adhemn

Marmillang

hﬂ%@dﬂ,v . A?’

Thelatmue

1. Sketch. One of the challenges of this illustration was figur-
ing out how to clearly display the key structures of the limbic
system while also creating visual intrigue. This is one of many
sketches that were done to explore this.

2. Notes. Using various text resources and specimens from
Grant’s Museum, | took many notes to ensure a good under-
standing of the internal anatomy of the brain.

3. Production process. Once | decided on the final sketch, |
cleaned up the lineart and solved any contrast issues in grey-
scale before moving into colour.

4. Final illustration. For the final piece, | wanted to show
the limbic system situated in the brain to emphasize the
relative spacial relationships between structures. The inset
was included to highlight that these structures are reflected
in the other hemisphere.

Emily Tjan
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The Limbic System

Alook into the spatial relationships between
the structures making up the limbic system
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Hippocampal
Fimbria

Hippocampus

LEGEND

Cingulate Gyrus

Corpus Callosum
@ Fornix
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Molecular
Visualization

Breast cancer is the most commonly diagnosed cancer
amongst women globally, and has been found to

be linked with an overexpression of HER2, a tyrosine
kinase receptor. These receptors make an ideal drug
target due to their open conformation. This molecular

(\/ LQ(\) [i“)ﬂ!
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visualization piece works to describe the structural
relationship between HER2 receptors and pertuzumab,
a monoclonal antibody used to sterically inhibit HER2.

orking Title: Defending her
HER2-receptor monoclonal antibody therapy

1. Sketch. The ideation process for this project was very long.
These two sketches are just a few of many that were created
to flesh out the layout, visual flow, and narrative of this piece.

In 2020 alone, 23 million women were diag- cancer. Unlike other tyrosine kinase receptors,

nosed with breast cancer globally. An
pression of HER2 (human epidermal

2. Production process. This is a very early draft of the project o o

where | was working out the composition and layout. At this
point in the process, | identified quite a few problems that
needed to be workshopped before moving forward.

3. Final illustration. As mentioned above, the previous
iteration of this layout wasn't quite working. In the end, rather
than tackling this topic broadly, | decided to really zero-in

on the structure of HER2 and how the monoclonal antibody
interacts with it's dimerization arm. In this way, | could better
emphasize how HER2 dimerization is sterically inhibited in
more detail.

© Phosphorylation
Homo- or heterodimerization of ErbB
receptors activates tyrosine kinase
domains through autophosphorylation.

© Signalling Pathway

Two downstream pathways can be
triggered. 1) Ras-Raf-MAPK pathway, 2)
PI3K - ALK pathway

Defending Her

The fight against breast cancer

Breast cancer is the most commonly diagnosed cancer amongst women globally. 15-20% of aggressive breast
cancert linked i r at regulates
and survival. When HER? dimerizes with another receptor of the HER family it intiates phosphorylation

HER2:
pocket, located on Domain I, is unobstructed. This trait also makes it an ideal drug-target.
Pe b fimeri HER2tosterically

g
block HER2 from binding to other HER familly receptors.
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HER2 (Extracellular Domain)

factor receptor 2) has been linked with 2(
of invasive and aggressive forms of breast which initiates downstream signalling pathways.

ex- HER2 naturally exists in an open, extended
wth  orientation with the binding of a ligand. This
0% makes HER2 an ideal partner for dimerization

Trastuzumab.
Mechanism of Action

Gl Arrest
Trastuzumab can par-

take in cell cycle arrest
-in particular, at the Gl
phase of the cell cycle

ErbB Dimerization
Trastuzumab can inhib
it dimerization that
triggers downstream
signalling pathway.

Receptor cleavage
R adergo
proteolytic cleavoge
resulting in truncated
membrane fragment

Herceptin binds to HER2 on IR ctivation
Gonain 1V neor the C-terni- Trastuzumab can

s attract immune cells to
~ /@ Cell Proliferation ADCC

The cell cycle of HER2+

breast ancer cells is acceler-

ated. Cell death is delayed, Gl arrest ErbB Dimerization

while cell proliferation rates Inhibition
L
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How does pertuzumab bind?

Fab region N
Variable humanized,
HC

monoclonal antibody that has been designed to target Domain Il of
HER2. Like all antibodies, pertuzumab contains an antigen-fragment binding (Fab) region with variable
segmentson both the heavyand light chains.

Each chain contains a complementarity determining region (CDR) - these variable regions are specifically
rget markers. Here, the CORS of the heavy chain playan integral rolein

binding o the dimerization interface of HERZ to prevent the association of HER monomers. The residues of

Varigble theeavychainCD D .

Heavy Chain

24 residues of the heavy-chain interact

directlywith HER2 toform a dense
(1) hydrogen bond network important
for pertuzumab-HER2 binding,

Fc receptor

Shared Epitope
pitop By binding tothe dimerization

hairpin of domain Il pertuzumabis
able toocclude residuesthat directly
interact with other HER receptors,
sterically hindering hetero- and
homodimerization.

Residues (52,53,54,31,96,98,
9) overlapwith the residues
seenonthe dimerization
interface of other EGFRs. When
pertuzumabis present, other
receptors are unable tointeract -
with the binding pocket of HER2. > Light Chain
The light chain of the pertuzumab Fab
interacts minimally with HER2 through
CDRL2near the H-bond network

Steric effects of pertuzumab binding

IER2, it ks other EGFRs fr
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Trastuzumab is another monoclonal antibody commonly given to breast cancer patients. Recently, in order to combat trastuzumab resistance,
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Interactive
Game Design

TreeSearch is an interactive, exploration-based module
created to teach Grade 9 students about ecological
succession in the Canadian boreal forest. For this proj-
ect, | was the lead on visual design and developement
for the look-and-feel for the module.
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DESIGN DOCUMENT

TreeSearch

An exploration-based module about ecological
succession in the Canadian Boreal forest

Created by Linda Ding, Amy Jiao, Joshua Koentjoro, Livia
Nguyen, Vanessa Nguyen, & Emily Tjan

1.Sketch. Exploratory concept art for mood and atmosphere.

2. Production process. For this project, we knew we wanted it to be narrative-driven. So to
help with that, | created a short frame-by-frame animatic that would play for users before
they enter the interactive module to set the scene and context. Here are a few frames.

3. Production process. We set up this workflow early on to help keep uniformity between
assets as it passed along multiple hands in the pipeline.

4. Final interactive. As part of our final deliverable, we created a design document that
explained all the design decisions that were made when creating our interactive module.
This was by far the most rewarding project | had done at BMC, and it was made even more
enjoyable getting to work with my amazing and brilliant groupmates!
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Yes + no%e head shape SKin ( customizain) 22qis the body foited
This patient-education animation was created to help N4 4
explain what 22q11.2 deletion syndrome (or 22q) is to \, -
patients and their caregivers. In this animation, | cover o ®
the genetic basis of 22q, the different features that L
might arise in patients, and the potential treatment
options that are available. Wl 4

@

»

1. Sketch. This animation evolved in many ways since its con- "‘“"r
ception. Most of the hardwork was done upfront during the
pre-visualization and storyboard phase which lasted several @ @
months. During this part of the process, | was trying to figure 1 Chromosomes

out things like character design, level of visual complexity, and
narrative. | must have drawn at least 4-5 different rounds of bécij
storyboards before we landed on one we were all happy with!

2. Production process. Colour was an extremely important ——— ® VISUAL ABSTRACT OI
aspect of the animation. | wanted to use colours that were B 9 P w7 & usd
friendly, inviting, and warm to help evoke hopeful and posi- B "/ML 1 D{Zg gﬁ\\”) {/f/p/) [—*>""\\ :X S N 22
tive feelings in the target audience, especially when navigat- ;\(}f* ‘ \\\\‘t I Q= Yz N - ]
ing a genetic condition like 22q, which can be overwhelming — >
and stressful. This is a colour script | created to help map out @ ¥ x| [y @ == g
L \ A (& :

the colours throughout the animation. M| ‘=2 N & (& eS| IZeasl |l o

- (=9 S Ry, et / /l z0om @‘ Z00M In
3. Final animation. Featured here are a couple of key stills S < | = T

2N © C 1 ) — g
from the animation. My content advisor expressed the @; E—”‘\ (\/D\ Om@’: ® © ) [‘J - > 9
importance of creating an animation that was informative, — W © maex O | ‘ '\:ﬂﬁot
interesting, and hopeful. | hope that | achieved that through e

the various design decisions that | made - whether it be from
character design, colour, or the depiction of community and
support in my animation.

S 22q11.2

Deletion Syndrome

9 7

" -e o Q qll.2

U Deletion Syndrome

Deletion Syndrome




As a passionate biomedical visualizer, | specialize in the art
of transforming intricate scientific concepts into captivating
visual representations. With expertise in creating stunning
illustrations, intricate 3D models, Ul/UX interactive designs,
and dynamic animations. | am committed to simplifying the
understanding of biomedical ideas.



Editorial
Illusteation

This editorial cover translates a research paper that dis-
covered that honey bees became queen bees when fed
royal honey. As queen bees, they lived ten times longer
than their worker bee counterparts.

1. Sketch. Drawings to brainstorm potential ways to visually
describe the essential idea of the research paper.

2. 3D modelling. In Maya, | created the bee and used XGen
hair to make the furry texture on the head and carapace.
Then, | rigged and posed the bee and the honey hands to
create the final composition.

3. Final illustration. Final 3D renders were exported out of
Maya. They were composited and colour corrected in Illustra-

tor where it was mocked up in an editorial cover format.
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