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From High-Tech 
Dentistry to Everyday 

Tools: Making the 
Invisible Visible



Background 
Doctor of Dental Surgery, 2007-2010 
State University of Campinas

MSc in Dental Materials, 2011-2012 
State University of Campinas

PhD in Dental Materials, 2013-2016 
State University of Campinas

Visiting Scholar, 2014 
Augusta University (Dr. Frederick Rueggeberg)

Assistant Professor, 2015-2020 
University of Detroit Mercy

Associate Professor with Tenure and Department Chair, 2020-2022 
University of Detroit Mercy

Machining technician degree, 2001-2003 
Computer technician degree, 2002-2005 
IBM (systems’ monitor and graphic designer), 2006-2007

Associate Professor and Section Director, 2022-present 
Augusta University

Associate Dean of Digital Technologies, 2025-present 
Augusta University

🇺🇸

Vice Chair, Department of Restorative Sciences, 2023-2025 
Augusta University



Our Mission: To provide leadership and excellence in oral 
health education, research, clinical care and service.

Our Vision: To be a globally recognized leader in the prevention of 
oral disease and the preservation of oral and systemic health.

Our Values: Collegiality · Compassion · Excellence · Inclusivity · 
Integrity · Leadership · Service

*The only Dental School in the State of Georgia
3D model created by Christopher Uren and Nathan Mitchell



Education of dental professionals to meet Georgia's oral 
healthcare workforce demands. 

• Practice-ready graduates for Georgia communities 
• Advanced specialty training programs 
• Pipeline for rural and underserved areas

01 Dentists 
Primary outcome 

Comprehensive dental services to Georgia's population, 
including patients who face barriers to accessing care. 

• Quality patient outcomes and safety 
• Access for underserved populations 
• Comprehensive and specialty care services

02 Patient Care 
Primary outcome 

*The only Dental School in the State of Georgia



Education of dental professionals to meet Georgia's oral 
healthcare workforce demands. 

• Practice-ready graduates for Georgia communities 
• Advanced specialty training programs 
• Pipeline for rural and underserved areas

01 Dentists 
Primary outcome 

Comprehensive dental services to Georgia's population, 
including patients who face barriers to accessing care. 

• Quality patient outcomes and safety 
• Access for underserved populations 
• Comprehensive and specialty care services

02 Patient Care 
Primary outcome 

Research & Scholarship
Advancing knowledge, improving techniques, 
and shaping the future of dentistry

Service & Leadership
Professional engagement, community outreach, 
and advocacy for oral health

Digital Technologies
Infrastructure and innovation that elevates 
education, care, and discovery

*The only Dental School in the State of Georgia



Digital Dentistry



Dentistry



Digital



                                     is not a 
substitute for foundational 

knowledge. Without 
understanding of anatomy, 

occlusion, or materials science, 
the technology is just data.

Digital Dentistry
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HOW  
does it work?



Coordinates
Each point in space will have a value for x, y, and z.

YX

Z



Dental College of Georgia 
Latitude: 33.4667865 
Longitude: -81.9909944 
Elevation: 44 m

Where Dr. Pacheco was born 
Latitude: -23.5570003 
Longitude: -46.6612482 
Elevation: 836 m

Coordinates



https://sketchfab.com/3d-models/point-cloud-3057fa07c54443e9bec8d068e589a574


https://sketchfab.com/3d-models/mesh-eacf73a7e02c47be9a791e779cac25f7


https://sketchfab.com/3d-models/mesh-and-vector-7cb5bfc121c2424db85b252404cb63f6


https://sketchfab.com/3d-models/stl-94ec041934cf46698260d8dbff488b60


Digital Infrastructure at DCG
“The Dental College of Georgia's Digital Ecosystem”

Intraoral Scanners

46
Planmeca Emerald

Milling Units

4
Wet, Dry & Hybrid

3D Printers

3
SLA

CBCT Units

5
3D Imaging



Digital Infrastructure at DCG
“The Dental College of Georgia's Digital Ecosystem”





What is the best system?



What is the best car?



EMERGING TECHNOLOGIES AND TECHNIQUES CLUB



Saturday, May 3, 2025
GC Commons Building
10:00 AM to 4:00 PM (Lunch provided at noon)

Test-Drive the Scanners from All Major Brands 
Learn Directly from Manufacturer Experts 
Exclusive Educational Discounts 
Free Lunch & Giveaways

EMERGING TECHNOLOGIES AND TECHNIQUES CLUB

No boring lectures. Just scanners and sandwiches.

Spots are limited 

Register now!

STUDENTS 
RESIDENTS 

FACULTY







Microsoft Outlook  
Email and calendar

Microsoft Teams  
Team collaboration

Keynote 
Slide presentations

Adobe Photoshop 
Image editing

Microsoft Planner 
Task mgmt.

Microsoft Bookings 
Appointments scheduling.



Microsoft Outlook  
Email and calendar

Microsoft Teams  
Team collaboration

Keynote 
Slide presentations

Adobe Photoshop 
Image editing

Graphpad Prism 
Statistical analysis

Endnote 
Reference mgmt.

Claude 
AI assistant

Voice Memos 
Audio transcription

Microsoft Planner 
Task mgmt.

Microsoft Bookings 
Appointments scheduling.



Scanning and designing are among the best 
learning / teaching tools ever created. 

They allow us to see what was previously 
invisible: preparations cut in half, the inside 
of a crown, and other detailed perspectives.







Occlusal reduction 
Buccal outer inclines 

reduction guides

MR

Crown Preparation on 
Scan the QR codes with your mobile device or 

click on the photograph to open the 3D Model 
of each preparation step

Magalhaes GAP, Pacheco RR, 2024

#30
6856.31.016 
Grit: Coarse  
Head Size (1/10 mm): 016 
Cutting Length (mm): 8.0 
Shank: 19 mm 
Shape: Round-End Taper

Medium 
Round

G6878K.33.012 
Grit: Coarse  
Head Size (1/10 mm): 012 
Cutting Length (mm): 8.0 
Shank: 16 mm 
Shape: Modified Round- 
-End Taper

Small 
Chamfer

G6878K.33.016 
Grit: Coarse  
Head Size (1/10 mm): 016 
Cutting Length (mm): 8.0 
Shank: 16 mm 
Shape: Modified Round- 
-End Taper

Medium 
ChamferFull-metal 

Occlusal reduction 
Lingual inner inclines 

reduction guides

Occlusal reduction 
Central groove 

reduction guide

Sound tooth Occlusal reduction 
Buccal inner inclines 

reduction guides

Occlusal reduction 
Lingual inner  

inclines reduction

Occlusal reduction 
Buccal inner  

inclines reduction

Occlusal reduction 
Buccal outer  

inclines reduction

MR MR MR MR MR

MR MC SCMC

Axial reduction 
Buccal-mesial 

reduction

Axial reduction 
Buccal-distal 

reduction

Axial reduction 
Mesial preservation  

of adjacent tooth

Axial reduction 
Mesial reduction

Axial reduction 
Distal reduction

Axial reduction 
Lingual-distal 

reduction

Axial reduction 
Lingual-mesial 

reduction

Lingual bevel Resistance groove

MC

MC

MC MC MC

MR MR

Smoothing

MRMC
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Smoothing

MM

Occlusal reduction 
Buccal outer inclines 

reduction guides

M
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Kilgore International Inc. 
B3-305 - 32 anatomically shaped teeth set 

B4-309B - 20 primary teeth set
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B D E F G

NOPQ

A C H I J

KLMRST

Kilgore International Inc. 
B3-305 - 32 anatomically shaped teeth set 

B4-309B - 20 primary teeth set
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Case-based simulation exercises and exams 
Cases can be created using editing tools to simulate clinical situations 
for treatment planning, comprehensive skills assessments, stimulating 
critical thinking, problem solving, and favoring a good transition to clinic



Results of 2025 Northern Lights Dentistry Questionnaire 
I routinely use AI tools in my research and/or educational activities 



Category Function / Application

Administrative
Appointment scheduling, no-show prediction

Insurance claim automation

Diagnostics

Radiograph analysis (caries, bone loss, lesions)

Oral cancer detection

CBCT segmentation (teeth, roots, nerves)

Treatment Planning

Prosthetic design (crowns, inlays)

Implant positioning via CBCT

Clear aligner / bracket simulation

Smile simulation & esthetic previews

Risk prediction (caries, perio)

Education / Training
Simulated prep evaluation, student skill assessment

Ceph tracing / orthodontic progress via mobile scans

Communication
Before/after visualizations

Annotated images, treatment reports

Surgery & Robotics
Real-time navigation, surgical guide generation

Dynamic updates during surgery

Patient Engagement
Personalized plan visualization

Outcome prediction (e.g., implant success)

Efficiency Tools Charting, measurements, tracing automation

AI in Dentistry
Specialty AI Enhancements

Restorative Detects caries/margins, auto-designs crowns, boosts case acceptance

Periodontics Measures bone loss, flags calculus, auto-fills perio charts

Endodontics Finds apical lesions/canals, simulates treatment, builds reports

Orthodontics Auto-traces cephs, plans aligners/brackets, monitors via phone

Implantology/OS Maps nerves/sinuses, suggests positions, builds surgical guides

Pediatrics Detects early caries, labels teeth, predicts eruption/space issues
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Dentist’s tagging Deep learning model



Without Overjet AI With Overjet AI



AI is also one the best learning / 
teaching tools ever created.

It is as good as your prompts.

AI is sometimes brilliant 
and sometimes terrible

Be careful with 
made-up 

information / 
hallucinations

⚠















37-year old Mechanical Engineer
Phil McAvity
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RAPACHECO@augusta.edu

Muito obrigado
Thank you.Questions?




