3D Bioprinting Presents Positive Health
and Social Benefits—But Equitable
Utilization Necessary

Kade Roberts // Utah State University
Jeannie Johnson & Briana Bowen // Utah State University

UtahStateUniversity CAl it



Me and my Project

* Senior at Utah State
* Applying to medical school this upcoming cycle

* Majors: Biochemistry and Molecular Biology
* Minors: Anticipatory Intelligence and Chemistry

* Research project for Threats and National Security class within the
Anticipatory Intelligence program at USU




* What is Anticipatory
Intelligence?

* Analytical Parameters
* Opportunities

e Security Challenges
 Unintended Consequences “rx ANTICIPATORY

INTELLIGENCE
* Why 3D Bioprinting?




Research Framework

e Use research-driven questions within the interdisciplinary CAl
environment to analyze an emerging technology of interest.

* CAl's frameworks of analysis

* The 4 R’s of Resilience
* Resistance, Retention, Recovery, Resurgence

 WIl and ISES models

* Sources:
* Subject matter experts
* Peer reviewed journals
e Global/regional health data
e Student collaboration



Defining 3D Bioprinting

* 3D Bioprinting is an additive
manufacturing process similar to
conventional 3D printing

* Components:
* Bioink
* Design + scaffold
* 3D Printer
* Cell-Specific Growth Conditions




Findings




Opportunity Analysis

1. Solution to the Organ-donor Crisis

2. Personalized Medicine

104,000+

3. Drug Testing and Research Individuals waiting for

organ donations as of
February 2021

4. Grafting




Threat Analysis

1. Distribution
* Global
* Regional
e Black markets

2. Ethics

* Differences among
groups
* Boundaries?
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Leading causes of death in high-income countries

2000 2019

1. Ischaemic heart disease

2. Alzheimer’s disease and other dementias
3. Stroke

4. Trachea, bronchus, lung cancers

5. Chronic obstructive pulmonary disease

6. Lower/respiratory infections
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7. Colon and rectum cancers

8. Kidney diseases

9. Hypertensive heart disease

10. Diabetes mellitus

0 1 2

Number of deaths (in millions)
D Noncommunicable @ Communicable @ Injuries

Source: WHO Global Health Estimates. Note: World Bank 2020 income classification.




Threat Analysis

5. Regulation
6. Intellectual Property and Ownership

7. Other Unintended Consequences
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Conclusion

3D Bioprinting will produce unprecedented progress in the fields of
medical research and personalized medicine, but concerns regarding
distribution, ethics, and regulation, must be addressed before the
technology is widely implemented.
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