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It all starts with making a virtual design of the object you want to

CADModel ===« —«-cccmmccacacanaann-- 3D Object create. Thisvirtual design is made in a CAD (Computer Aided Design)

file using a 3D modeling program (for the creation of a totally new

object) or with the use of a 3D scanner (to copy an existing object).

A 3D scanner makes a 3D digital copy of an object. There are also
lots of online file repositories where you can download existing 3D

files that will help get you started.
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I1.

TYPES AND MATERIALS OF 3D PRINTING TECHNOLOGIE

A. Stereolithography (SLA)

B. Fused Deposition Modeling
(FDM)

C. Selective Laser Sintering (SL
D. PolyJet Printing
E. Bioprinting



II. Types and Materials of 3D Printing Technologie

1. Types of Filaments

PLA is a thermoplastic. Itis more brittle than ABS.
However, PLA is easier and quicker to print with making it

great for a hobbyist.

ABS is a thermoplastic. It is more pliable than PLA
also more difficult to use. You would use ABS fc

need to be stronger and more heat resistant.




PRINTABLE BIOMEDICAL M

The metallic materials frequently utilized in biomedical
Co-Cr alloys, stainless steel (SS), tantalum, gold, magr
materials can undergo processing through one or r
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App(r’catioms in Healthcare

/ Benefits of 3D printing in Healthcare

1. Patient-Centric Approach

2. Design Optimization

3. Collaborative Innovation

4. Preclinical and Clinical Validation
5. Supply Chain Resilience

6. Data Security and Privacy

, Applications of 3D
7. Environmental Impact

Printing in Healthcare
8. Health Equity and Access rinting In Aealtnca

9. Education and Training
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Applications of 3D printing in Healthcare
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Applications of 3D printing in Healthcare

3D printing applications for COVID-19

. — ‘A worldwide hackathon': Hospitals turn to
edical devices G P L iv - m .
o Veritilator valves p= cauipment (PPE) crowdsourcing and 3D printing amid
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The efforts come as supply shortages loom in one of the biggest challenges for health care
systems around the world.
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3D Printing Biodegradable Metals in Healthca

What are Biodegradable Metals?

Biodegradable metals (BMs),corrode
gradually 1n vivo after performing their
supportive assisting functions during tissue
healing or disease diagnosis, under the
influence of appropriate host responses.
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* Binary Fe-X (X=Mn,
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* Fe-Mn-Pd, Fe-Mn-Si

*  Powder metallurgy
* Electroforming
* Inkjet3-D printing
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3D Printing Technology and Biodegradable Metals =

o o . /

Traditional powder and metallurgy casting methods cannot
create intricate internal architecture and complex external

Surgeons (CT £ MR)
shapes.

Image processing
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udies-Aspects Of Gradient Bimetallic lon—based Hydrogels

Aspects Of Gradient Bimetallic lon—based Hydrogels
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Effects Of Different Treatments On The Healing

MRI B CT
Defect s-Gelatin s-Cu/Zn-gelatin Suture Defect s-Gelatin s-Cu/Zn-gelati

2

.-§.
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=

4weeks 8 weeks 4 weeks 8 weeks 4 weeks 8 weeks 4 weeks 8 weeks
Time (weeks) Time (weeks) Time (weeks) Time (weeks)

== Suture @@ Defect mm s-Gelatin @ @@ s-Cu/Zn-gelatin

s-Cu/Zn-gelatin treatment could be a superior approach for enhancing tendon-to-bone healing.

BMD- -Bone Mineral
Density - bone that has
regenerated at the site
of the injury
BV-Bone Volume
Fraction - Reflecting
the amount of bone
volume compared to the
total voiume of the
tissue



Use of Al in Healthcare 3D Printing

Al-driven tool makes it easy to personalize 3D- i & o = = TR
printable models '

With Style2Fab, makers can rapidly customize models of 3D-printable
objects, such as assistive devices, without hampering their functionality.

(=) Watch Video

Adam Zewe | MIT News
September 15, 2023

OpenAl releases Point-E, an Al that . = wvsitu monltoring

Cloud service
generates 3D models

/" part Qualiy/
Process optimization

Computational modeling

I 3D printing process
. o

Composite design (properties tuning) |
Process planning

Design feature recommendation
Printing orientation

Build time and material estimation

Microstructuralscience Efficient numerical modelling
7 X Design for 3d printing




An/ting in Healthcare for Developing Economies

/
SUCCESSFUL IMPLEMENTATION

TN AB3D
n :
Be 6Flt$ A social enterprise in Kenya that makes 3D printers and filament from recycled

plastic waste for schools and entrepreneurs

1.Cost-effective
Prototyping

3.Localized Manufacturing
4. 0n-Demand Production
5. Training and Education
6. Low-Volume Production
/. Innovation and Research

3. Supply Chain Resilience
Challenges:

1. Cost
2. Infrastructure
3. Access to Expertise

4. Requlatory Hurdles
- Reguiatory fi




[V. CHALLENGES AND CONSIDERATIONS
CHALLENGES OF 3D PRINTING IN HEALTHCARE
1. Regulatory Hurdles

2. Material Selection and Standardization
3. Quality Control and Validation

4. Intellectual Property Issues

‘4 5.Cost and Accessibility

6. Ethical and Legal Considerations

7. Scalability and Integration

8. Education and Training
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pa— Future Directions

The future of 3D printing 1n Healthcare
1s bright, promising faster, more diverse, and
more 1integrated production methods.This
technology can revolutionize manufacturing
and empower businesses to create a more
resilient and responsible future. a5
The global 3D printing in healthcare market s
size was exhibited at USD 1.76 billion in 2022 s g
and is projected to hit around USD 8.92
billion by 2032, growing at a CAGR of 17.61%
W during the forecast period 2023 to 2032

NOVA[1JADVISOR 3D PRINTING IN HEALTHCARE MARKET SIZE, 2023 T0 2032 (USD BILLION)

$5.49

Lol 2023 W 2024 o025 Q2026 J 2027 [ 2028 Q2020 W 2030 2031 2032 |

Source: www.novaoneadvisor.com
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