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Incremental Fill, Bulk Fill, 
Self-Cure, or 3-D Printed Resins. 

Which One Do I Use 
and Where?

Dr. Richard Price, Dalhousie University
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Learning Objectives
•Match the restorative approach to cavity size, depth, 
geometry, access, isolation, and occlusion
•Explain where incremental placement, bulk-fill, self or 
dual-cure materials, and 3-D printed resins fit
•Recognize the curing, adaptation, void, and finishing 
risks unique to each option
•Use an evidence-based decision pathway instead of 
choosing by hype
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You miss 100% of the shots you don't take

60 Minutes to Impart 
34 Years of Research
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DENTAL LAB PRINTERS Printer      Washing Station     Light Box
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2023, the American Dental Association 
removed the requirement of being a “pressed, 
fired, polished, or milled” material. 
This definition change allowed 3D-printed 
crowns containing over 50% filler to be 
reimbursed as permanent crowns using the 
CDT code D2740 (porcelain/ceramic crown)
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Manufacturers are SELLING and YOU are USING
UNFINISHED PRODUCTS

Regardless of the restorative material, successful results 
over more than 5 years are due much more to the correct 
application of the technique, the operator’s 
skill/knowledge, the type of tooth, number of surfaces 
involved in the restoration, and oral hygiene.

2022
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DENTISTS  MAKE THE BIGGEST DIFFERENCE, 
NOT THE MATERIALS

33 studies
AFR Ranged: 0.8 to 6.3%

Differences between composites play a minor role in 
durability, assuming they are properly used

2023

D. Eltahlah, C.D. Lynch, B.L. Chadwick, I.R. Blum, N.H.F. Wilson. An update on the reasons for placement and 
replacement of direct restorations. J. Dent. 72 (2018) 1–7.

Replacing failed restorations accounts for more than half 
(57%) of the restorations placed by dentists

2018
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HOW DO YOU CHOOSE ?
• TESTIMONIALS, Instagram

• ADVERTISING CLAIMS 

• LECTURES
• READ THE ARTICLES
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ANY QUESTIONS?
•rbprice@dal.ca
•YouTube:  PriceCuringLab
•GoogleScholar
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YOUR CAR IS USELESS WITHOUT

GAS

A GOOD 
DRIVER

YOUR RESIN IS USELESS WITHOUT

A GOOD LIGHT
&

A GOOD DRIVER

21

23

How often do you hear? 
Save Time, Buy this One 

Second Curing Light?
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If the composite says 
it must be cured for 

at least 10 s,
DO NOT USE 1s

WHY?
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Radiant Exposure
 (J/cm2)

=
Irradiance (W/cm2)

X 
Time (s)

Different: emission spectra, power, irradiance, beam 
profile, effect of distance & modes
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Do the Math
To deliver 24 J/cm2 of 

energy 
in 1 s the light 

must emit 24,000 mW/cm2 

Do the Math
A light emitting 

1,200 mW/cm2 for 20 s will 
deliver 24 J/cm2 of energy

27

No Light Emits
24,000 mW/cm2
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BEST LIGHTS ON THE MARKET
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Dr: You failed to provide 
adequate eye protection

THE BLUE LIGHT HAZARD
YouTube Video
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OSHA GENERAL DUTY CLAUSE

https://www.osha.gov/laws-regs/oshact/section5-duties

“shall furnish…place of 
employment free from 
recognized hazards…”

The Blue Light Hazard

420-460 nm
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EASE-IN-SHIELDS
Ultradent

Ultradent Ease-In-Shields
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Incremental Fill, Bulk Fill, 
Self-Cure, or 3-D Printed 

Resins

EVIDENCE-BASED DENTISTRY
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Five Questions Before Starting
• Does this tooth need a direct restoration, cusp coverage, or a full 

indirect restoration?
• Can I isolate and adapt the material to every internal surface?

• Can the deepest region receive the light exposure required by this 
exact product and shade?

• Will incremental placement improve adaptation or anatomy enough 
to justify the added interfaces and time?

• If I choose chemical cure or 3-D printing, am I following the 
complete validated system?

No approach removes the need
 for isolation, adhesion, 

contour, finishing, 
and occlusal control
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THESE TECHNIQUES LOOK GOOD 
IN THE LAB, BUT IN A PATIENT?

Most often usedMost desired Bulk-fill Lowest Stress?

36
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•Use of instrument lubricants to aid composite placement 
is widespread

•Should discontinue the use of instrument lubricants. 

•The 'bonding agent' from a 3-step adhesive system has 
the least deleterious effect upon material properties.

2017

ARE YOU STAYING UP TO DATE?

•Use of non-solvated adhesives (3-step ERs) or modelling resins 
enhances the bond strength between RBC layers; 

• Solvated adhesives affect color stability (Acidic, HEMA, Acetone)
•Better color stability is obtained with non-solvated adhesives or 
modelling resins between RBC layers; 
• Sculpting RBCs with modelling resins influences the composite surface 
properties in a way that is material-dependent. 

2022

ARE YOU STAYING UP TO DATE?

37

Narrow occlusal preparations are difficult to restore completely free of voids.
Packable composites had poor results even in combination with an uncured flowable composite.

VOIDS
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VOIDS VOIDS
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Polymerization Sets the Boundary Conditions
CHEMICAL AND DUAL-CURED RESINS

• Chemical initiation reduces 
dependence on light access

• Many dual-cure materials still 
perform better when light activated

• Working and setting times limit 
manipulation

• Material-specific bonding and mixing 
instructions remain critical

40
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How Often do you Hear? 
I Do Not Trust Bulk Fills

A systematic review and meta-analysis with moderated 
quality of evidence bulk fill and incremental techniques 
showed similar clinical performance on posterior resin 
composite restorations.

2022
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2023

60 patients 120 class II restorations 
Filtek Bulk Fill Posterior Restorative Filtek Supreme 
XTE Universal Restorative
Overall survival of restorations was 92% in both groups at 5 years
Both materials showed acceptable clinical performance

•Out of the 1445 records two studies had an overall low-
risk of bias, fourteen studies raised some concerns, and 
two studies exhibited high-risk. 
•CONCLUSION: Bulk-filled resin composite restorations 
had clinical outcomes similar to those of incrementally 
layered resin composite restorations within a review 
interval of 6 months to 10 years. 

2023
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2026
A double-blind and split-mouth randomized controlled clinical trial to 

evaluate the clinical success of the placement technique (bulk-filling and 
incremental techniques) 

The 4-year clinical success of X-trafil and Filtek BulkFill  composites is not 
dependent on the placement technique

2023
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2026

A systematic literature search was carried out for the period of 2010–2025 in PubMed, Embase,
Web of Science and Scopus and was structured according to PRISMA flow diagram.

M ean Tim e (SD)

seconds/m m 3
M inim um –M axim um  

Tim e (s)

Increm ental 28.42 (27.92) 2.04–117.50 

Bulk Syringe 18.70 (20.43) 1.67–102.50 

Bulk Capsule 12.32 (8.13) 2.18–44.75 

Incremental filling takes more than twice as long as bulk filling using capsules

2019
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Chairside 3D printing is identified as ‘one of the most significant 
emerging trends in the global dental 3D printing market’, 
revolutionizing how dental procedures are performed by enabling 
dentists to create customized devices directly in their practices during 
a single visit.

Traditional crown fee: $1,200
Same-day crown fee: $1,380-1,500 (15-25% premium)

This guide covers the cost of bringing SprintRay Pro 2 3D printing in-
house: equipment investment, material expenses per restoration, 
what you’ll save on dental lab costs, and when you’ll break even.
Bottom line: SprintRay Pro 2 complete system costs $20,000. 

If you.do 20+ crowns monthly, you break in 11-12 months and save 
$30,000-$40,000 annually thereafter.
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There is no universal minimum filler content for the label “resin–ceramic”

No threshold      Which %    & Alone is Inadequate
“Highly filled” 
is descriptive; 
it is not a 
single wt% or 
vol% cutoff

• Weight percent ≠ 
volume percent
• Manufacturer 
values may not be 
actual values

• Particle size/distribution
• Silanization and interface 
quality
• Degree of conversion 
and porosity

A higher filler percentage can improve some properties—but also raises viscosity and 
can complicate vat photopolymerization. 
Composition must be interpreted with the validated print/post-cure workflow and the 
intended indication.
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https://www.globenewswire.com/news-release/2025/10/28/3175747/28124/en/Dental-3D-Printing-Market-Global-and-Regional-Analysis-2025-2035-Featuring-Profiles-of-Stratasys-Formlabs-Carbon-Asiga-SprintRay-ZORTRAX-and-More.html
https://www.globenewswire.com/news-release/2025/10/28/3175747/28124/en/Dental-3D-Printing-Market-Global-and-Regional-Analysis-2025-2035-Featuring-Profiles-of-Stratasys-Formlabs-Carbon-Asiga-SprintRay-ZORTRAX-and-More.html
https://sprintray.com/pro2-dental-3d-printer/
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• No restorative control group
• Probable bruxism excluded
• Mixed premolars/molars and arches
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Change one process variable—and you can change the restoration

A resin printed on an unvalidated 
printer, or not post-cured using the 
recommended protocol, does not 

inherit the original evidence.
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Midas Restore should be printed only the Midas Digital Press.
SprintRay says it cannot be printed on the Pro 2.

Using another wash or post-curing unit takes the Midas Digital outside 
the validated workflow. Use only SprintRay compatible equipment
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Midas Restore resin introduced on 
September 1, 2026, 

 As of September 27, 2026, 
Been on the US market for 26 days

No long-term clinical studies for Midas Restore
May be better than other

 printed resin?
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Use nitrile gloves, keep liquid resin off the gloves w here possible. (Asiga)

Latex and vinyl unsuitable
Replace contam inated gloves prom ptly.

“Nitrile” does not m ean indefinitely im perm eable
If resin reaches the skin, w ash w ith cold soapy w ater

59 60

What Patients Should Be Told• This is a polymer-based, ceramic filled printed restoration
• It is not the same as eMax or Zirconia
• Clinical evidence is encouraging but ALL short-term
• Established alternatives have longer outcome histories
• Fractures may be more likely in high-load use
•  Define YOUR warranty/remake policy

Do not describe a 2-year study as evidence of a 
10-year service life.

3-D Printed Resin Ceramics

61

M ean Tim e (SD)

seconds/m m 3
M inim um –M axim um  

Tim e (s)

Increm ental 28.42 (27.92) 2.04–117.50 

Bulk Syringe 18.70 (20.43) 1.67–102.50 

Bulk Capsule 12.32 (8.13) 2.18–44.75 

Incremental filling takes more than twice as long as bulk filling using 
capsules
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FOLLOWING THE 
INSTRUCTIONS GIVES 

YOU THE BEST RESULTS
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QUOTE OF THE DAY
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