
 Julia A. Klein Research Presentation  August 2nd 2010

 University of Illinois at Chicago 1

1

Development of a Medical Animation on
Acetaminophen Metabolization and

Hepatotoxicity

Julia A. Klein

M.S. Biomedical Visualization
University of Illinois at Chicago

August 2nd, 2010

2

Overview

• Project Inspiration
• Research Questions
• Information Research
• Animation Workflow
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– Production Steps

• Pre-production
• Design
• Production
• Post-production

– Project Management

• Conclusions
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Project Inspiration

Why this topic?
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Project Inspiration

Pharmacy
• Pharmacy technician role

– Fill and deliver prescriptions to patients

• Pharmacist role
– Patient education
– Knowledge of APAP danger
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Project Inspiration

Medical Media Agency
• Visual Science Specialist Role

– MOA and MOD 3D animations

http://www.eveo.com/ 6

Warnings on acetaminophen in the news
• 2009 FDA recommendations

Project Inspiration

http://www.msnbc.msn.com/id/30969044/
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Research Questions

• How can the APAP metabolic pathway and its
potential for hepatotoxicity be visually
explained to an audience of healthcare
providers?

• Could a short medical animation be created
that represents the APAP metabolic process?

• Can the production roles and steps from a
professional medical animation workflow be
consolidated and done by one researcher
rather than a team of people?
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Information Research

http://www.tylenol.com/page.jhtml?id=tylenol/painex/subhowto.inc 

Tylenol® Drug label
•  Active ingredient
•  Purpose & Uses
•  Warnings

•  Overdose warning
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Information Research

Tylenol® Professional Product Information (PPI)
• Drug facts
• MOA
• MOD of overdose
• Overdose treatments
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Information Research

Protein Data Bank
• Information
• 3D .pdb files

http://www.pdb.org/
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Information Research

PubChem
• Information
• 3D .sdf files

http://www.ncbi.nlm.nih.gov/ 12

Animation Workflow

• Based on a professional medical animation
workflow

• Roles
– Science content consultant
– Medical writer
– VO talent
– Producer
– Art director
– Storyboard artist
– 2D artist
– Modeler
– Animator
– Compositor
– QA

• Adaptation for one researcher

One
Researcher?
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Animation Production Steps

• Pre-production
• Design
• Production
• Post-production
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Pre-Production
• Content development
• Science reference deck
• Script

– Outline
– Voice over (VO)
– Animation notes

• Storyboards
• Animated storyboards
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Science Reference Deck
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Script Outline

• Bullet point list
• Names of

characters
• Story order
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Script and Storyboards
VO Characters NotesStoryboards
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Animated Storyboards - iMovie
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Design
• Mood Boards
• Concept Art
• 3D Models

– Model Book
– Modeling

• Textures and Lighting
20

Mood Board - Metabolic Pathways

21

Mood Board - APAP

22

Mood Board - GI Tract Villi

23

Mood Board - Liver

24

Mood Board - Healthy Hepatocytes
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Mood Board - Damaged Hepatocytes

26

Mood Board - Intracellular Structures

27

Mood Board - Metabolites

28

Mood Board - Protein Structure

29

Concept Art

Liver Lobule

30

Concept Art

Hepatocyte
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Concept Art

Intracellular Structures

32

Model Book

Acetaminophen models
• APAP bottle
• APAP tablets
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Model Book

Purchased models
• Stomach
• Liver

34

Model Book

Sculpted models
• Liver Lobule
• Hepatocyte
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Model Book

Protein Data Bank models
• Cytochrome P450
• Glutathione Transferase

36

Model Book

PubChem models
• APAP
• NAPQI
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Model Book
PubChem APAP Metabolites
• Cysteine
• Glucuronide
• Sulfate
• Glutathione
• Mercapturate
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3D Modeling
Molecular Maya (mMaya)

PubChem models

PDB model

http://www.molecularmovies.com/toolkit/index.html
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3D Modeling
Mudbox® sculpting
• Liver lobule

High-Resolution

Low-Resolution
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3D Modeling
Mudbox® sculpting
• Hepatocyte

Nucleus

Cell surface

Smooth ER

Golgi
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3D Modeling
• Golgi apparatus

Primitive shapes

Connection

Smoothing 42

Texture and Lighting

Bottle label

UV Placement

Unwrapping
Final map paintings

Healthy Damaged
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Production
• Shot List
• 3D Animatic
• Rough Cut
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Shot List
• Shot numbers
• Storyboards
• VO Script
• Labels
• Characters
• Shot lengths

45

3D Animatic

• First pass movie with 3D models

46

Rough Cut

• Unrendered movie with final animation
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Post-Production
• Rendering
• Compositing
• VO and music
• Final animation
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Rendering

Render passes

Swap low-resolution...

...for high-resolution

color

AO

depth
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Compositing

Adobe After Effects 50

VO Recording -VO Script

• Pronunciation
guide
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VO Recording
• Apple Garage Band
• Podcast recording settings

52

Final Animation

53

Project Management

How to organize a project!
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Zotero http://www.zotero.org/

• Tracker of online references and images
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Papers http://mekentosj.com/papers/

• PDF organizer and search tool
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OpenProj http://openproj.org/

• Timeline manager
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Project Website
• Created to organize

project files
• Links to YouTube
• Will be updated as new

progress is made

Project Website http://www.drawbones.com/UICJAK/
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Conclusions
• An animation was created that visually explains the

APAP metabolic pathway and its potential for
hepatotoxicity

• Project research provided a level of detail
appropriate for an audience of healthcare providers

• Production roles and steps from a professional
medical animation workflow were consolidated and
successfully performed by one researcher
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Thanks!
• Eveo medical animation team

Baron, Dario, Erich, Fred, Henry, Kevin, Sara, Rick,
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Pharmacy technicians

• Research committee members
Scott Dixon
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Questions?

julia@drawbones.com

http://www.drawbones.com/UICJAK/


