Incremental Fill, Bulk Fill,

Self-Cure, or 3-D Printed Resins.
Which One Dol Use

and Where?

Dr. Richard Price, Dalhousie University

JCARDP

Dr. Richard Price??

A Clinician, Scientist and a Teacher at
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Check me out :
Google Scholar
YouTube: PriceCuringLab

QR Codes
rbprice@dal.ca

Learning Objectives

*Match the restorative approach to cavity size, depth,
geometry, access, isolation, and occlusion

[OF= A0 plain where i bulk-ill, self or
dual-cure materials, and 3-D printed resins fit
ize the curing, adaptation, void, and finishi
risks unique to each option
Icureviews.com eUse an evid: based decisi instead of
choosing by hype
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3 E = y .
MANUFACTURER: GULATOR: LONG-TERM CLINICAL OUTCOMES:
‘generates evidence reviews submission ‘may still be unknown

MARKET AUTHORIZATION & CLINICALLY PROVEN LONGEVITY.

Us 510(k) USs PMA CCANADA Class Il-IV
2 ‘ L5

oy
FDA CLEARED FDA APPROVED HEALTH CANADA LICENSED

A PRODUCT CAN BE USED ON PATIENTS
WITHOUT BEING TESTED CLINICALLYA

e

3
CANADA: NEITHER TERM,
Clinical data are Clinical evidence
unnecessary for most requl';msnts dEpe;d L T M
510(k) clearances. °"i‘S:i5:'z::§:" CLINICAL LONGEVITY.,

FDAS10(k):cleared _© _Health Canada Class IIV: licensed

19th-century

21st-century
scientist acadenrc

I need a result that
fits the story so the
paper gets into Nature.

I seek the mechanism
behind this phenomenon
to understand nature.

—— THE METRICS TRAP ——

When what can be counted

RESEARCH
TEACHING

You miss 100% of the shots you don't take

60 Minutes to Impart
34 Years of Research

A scientific, unbiased view for CARDP yo guLLsHIT

askdentistry.ai
Science based answers
Product info
Codes
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DENTAL LAB PRINTERS Printer  Washing Station  Light Box

y e ‘
nnN T SH““T 4 & 2023, the American Dental Association
2By <
THE MESSENGER MESSENEEH e

1 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)

removed the requirement of being a “pressed,

11

3D-PRINTED RESINS: THE PROFIT PITCH

WHAT ABOUT
LONG-TERM.
PATIENT OUTCOMES?.

WHY PRINT CROWNS?

Multiple cro 3 I U One crown
per batch AL | at a time per mill

&/ MORE $8$

SR FOR THE DENTIST

Manufacturers are SELLING and YOU are USING
UNFINISHED PRODUCTS

Pusteria Restratons: A Systematc

2022 [

&t ) gardless of the ive material, ful results
0 o Polymemanon N over more than 5 years are due much more to the correct
o °d 0 mnnnmers oy palymers of the techni the op ’s
Light-activated il
At s o IO skill/knowledge, the type of tooth, number of surfaces
+Degree of Conversion (DC = involved in the jon, and oral |

critical quality indicator)

15
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DENTISTS MAKE THE BIGGEST DIFFERENCE, (‘}-’w\f\b
NOT THE MATERIALS

Longevity of composite restorations is definitely
not only about materials

33 studies (P o
AFR Ranged: 0.8 0 6.3% failed for more than half
(57%) of the restorations placed by dentists

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

ick, LR. Blum, N.H.F. Wilson. An update on the reasons for placement and
's.J. Dent. 72 (2018) 1-7.

16
You Can Feel the Difference in the
Composites you Cure With This Light
A conversation about Vista Apex's PinkWave Curing Light
with Mike Miyasaki, DDS
18

AS A KID, | USED TO
WATCH THE WIZARD OF
0Z AND WONDER HOW
SOMEONE COULD TALK

HOW DO YOU CHOOSE ?
A/

* TESTIMONIALS, Instagram
* ADVERTISING CLAIMS

* LECTURES

* READ THE ARTICLES

IF THEY DIDN'T HAVE A
BRAIN. THEN | GOT
SOCIAL MEDIA.

17

REAL MEN
DON'T FE%D,
INSTRUCTION
MANUALS

WE BUILD IT TWICE

19
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CURING LIGHTS GENERATE MOST OF YOUR INCOME

oW 4

One small device supports nearly every bonded restoration.

e e [MARE[E]
)

ANY QUESTIONS?

o i DON'T HESITATE TO ASK
'M STUPID QUESTIONS.

*YouTube: PriceCuringlLab
*GoogleScholar

THI
HANDLE THAN
STUPID MISTAKES.

QUESTIONS DENTISTS SHOULD ASK Z
THE MANUFACTURER

YOUR CAR IS USELESS WITHOUT  YOUR RESIN IS USELESS WITHOUT

-~ . AGOOD LIGHT
&

e
———

A GOOD DRIVER

21

How often do you hear?

Save Time, Buy this One
Second Curing Light?

[DENtalMastermindGroup.com

24
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If the composite says

- it must be cured for
lwwne  atleast 10s,

DO NOT USE 1s

WHY?

Radiant Exposure
E&GE (J/cm?)

Irradiance (W/cm?)

Different: emission spectra, power, irradiance, beam

rofile, effect of distace & modes
\ L

25

Do the Math

A light emitting
1,200 mW/cm? for 20 s will

deliver 24 J;cmf of energy

Do the Math

To deliver 24 J/cm? of
energy
in 1 s the light
must emit 24,000 mW/cm?

A

27

26 =

9/27/26

No Light Emits

24,000 mW/cm? =

28



QUESTIONS DENTISTS SHOULD ASK 4
THE MANUFACTURER

BEST LIGHTS ON THE MARKET

THE BLUE LIGHT HAZARD

Dr: You failed to provide
adequate eye protection

OSHA GENERAL DUTY CLAUSE

OSHA
“shall furnish...place of
employment free from
recognized hazards...”

Maximum Blue-Light Hazard

The Blue Light Hazard

420-460 nm

30

31

EASE-IN-SHIELDS
Ultradent

Ultradent Ease-In-Shields -

9/27/26



EVIDENCE-BASED DENTISTRY
Incremental Fill, Bulk Fill,

Self-Cure, or 3-D Printed
Resins

33

Five Questions Before Starting

* Does this tooth need a direct restoration, cusp coverage, or a full
indirect restoration?

* Can | isolate and adapt the material to every internal surface?

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

* Willi improve ion or enough
to justify the added interfaces and time?

* If I choose chemical cure or 3-D printing, am | following the

s e 00 UNDERCUTS CHANGE THE PREPARATION

Tooth Structure and Fracture Strength of Cavities DIRECT COMPOSITE INDIRECT INLAY: CUT BACK | INDIRECT INLAY: BLOCK OUT

4N W)
I R

blocked out.

16.19%  21. (

complete validated system?

No approach removes the need
for isolation, adhesion,
contour, finishing,
and occlusal control

34

HOW SHOULD POSTERIOR COMPOSITES BE PLACED?

Simple Complex

Bulk Fill Horizontal Oblique Multiple Wedge
Increments Increments Increments

[ | M < B m

THESE TECHNIQUES LOOK GOOD
IN THE LAB, BUT IN A PATIENT?

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.

. Use of Ivated

-Sculpting RBCs with

(3-step ERs) or ing 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;

resins il ite surface
properties in a way that is material-dependent.

Voids and Porosities
in Class | Micropreparations
Filled with
Various Resin Composites

NN Op

S0 the Layers

VOIDS

9/27/26

37

39
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18 MONTHS

165/165 restorations remained in service

FILTEK ONE

Polymerization Sets the Boundary Conditions
CHEMICAL AND DUAL-CURED RESINS

STELA AUTOMIX.

* Chemical initiation reduces

dependence on light access e 4
* Many dual-cure materials still 7
perform better when light activated {
* Working and setting times limit @ o replacement @ o repiacement
manipulation Minormarginal  $20%%0¢ sessese
e R staining

* Material-specific bonding and mixing s s o

instructions remain critical

40



How Often do you Hear?
| Do Not Trust Bulk Fills

Is the clinical performance of incremental and bulk-fill
resin composite different? 2022

Camila Tapellt
AcCommentayan Fradio point

i1

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.

41

The influence of different placement techniques on the clinical
success of bulk-fill resin composites placed in Class Il cavities: a 4-year
randomized controlled clinical study 2023

A double-blind and split-mouth randomized controlled clinical trial to
evaluate the clinical success of the placement technique (bulk-filling and
incremental techniques)

Nazire Nurdan Gakar Kiling'© - Sezer Demirbuga’

The 4-year clinical success of X-trafil and Filtek BulkFill comnasites is nat
dependent on the placement technique \ =

|

Clinical f Bulk-Fill Versus
Layering in Class IT i
Review and Network Meta-Analysis

2026

BULK-FILL vs INCREMENTAL

Class Il posterior restorations

43

2023

Clinical evaluation of bulk-fll and
universal nanocomposites i class
1l cavites: Five-year results of a

randomized clinical split-mouth

trial

60 patients 120 class Il 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

EBD

The clinical performance of bulk-Til versus the incremental
layered application of direct resin composite restorations:
a systematic review

*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.

42

perform cl

~

N S
‘L / £\ }
'7‘ (

0.8% 1.4% IO Minimum-Maximum
ot b seconds/mm?*
4 Time (s)
e e incremental 28.42 27.92) 2.00-117.50
A systematic literature search was carried out for the period of 20102025 in PubMed, Embase, ErlsSrmmD EBED(EE) BB
Web of Science and Scopus and was structured according to PRISMA flow diagram. Bulk Capsule 1232 (8.13) 2184875

Cep— il -

Clinical time and postoperative oo
sensitivity after use of bulk-fil (syringe wemwerousa-
and capsule) vs. incremental fili o
composites: @ randomized clinical trial -

2019

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

44
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3D-PRINTED PERMANENT CROWN RESIN: 24 MONTHS E .
Overlay Endocrown -

i

CLINICAL WORKFLOW

CHRECOnam b+ Fam b S0pmbrs i BAPS famCrn- a2 P il SymALD,Lens 05+ 5

T — purr—
Q100%, [2] i () Ko iis-+es%

5 tethenied endtenc
s o

\UA\/' by R§ ._
30, 33, 8 T 2w [WEER

I0] THE BUSINESS PITCH FOR CHAIRSIDE 3D PRINTING

PR "CHAIRSIDE 30-PRINTED.

POTENTIAL FINANCIAL IMPACT
RESIN RESTORATIONS

CLAIMED

45

There is no universal minimum filler content for the label “resin-ceramic”

No threshold

“Highly filled”
is descriptive;

Which % & Alone is Inadequate

* Weight percent #
volume percent
itisnota * Manufacturer

single wt% or values may not be
vol% cutoff 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.

How much filler can a 3D-printed dental resin carry?
0,40 and 50 wt% barium glass tested

s 50wt 50 wtt:
d=b

02 MPa
flexural strength

0,
o

conversion

50 wtth:

2.79 mm Al

Viscosity rose to

6,936 cP

N
ot y
Printed without visible defects

all Promising laboratory results—not clinical longevity data

9/27/26
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Moans for Your practice

Chairside 3D printing is identified as ‘Qne of the most significant
emerging trends in the global dental 3D printing market’,

revolutionizing how dental procedures are performed by enabling

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

dentists to create customized devices directly in their practices during

Dental 30 Printer
Cost: Complete

Price Breakdown
ROl

This guide covers the cost of bringing SprintRay Pro 2 3D printing in-

house: i material per
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.

46

3D-printed crown resins: conversion is not strengt

-
Ceramic Crown

Flo ath

3
7 144MP 124Wpa

4 8T,

pressivestrongth |

DIRECT COMPOSITE vs 3D-PRINTED CROWN RESIN

Fitez350x0 haorAToR sTuoy IR RS L)

v

——

Ememm] | V] e

v EEER
w o EEER g, EE
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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/

INGLE CROWNS

92 2.6 months

3/“ ,a 87%

Survial:crounpresent ol

2 irreparabe fracures 2 debonded, thenrecemented 2 minor chips,polished

Peemancstpsetr 0 e it cmiccmune
fabricatednafully digita workow: 3 two-year pospectvecinical
3

¢ No restorative control group
¢ Probable bruxism excluded
* Mixed premolars/molars and arches

49

MIDAS DIGITAL PRESS OTHER PRINTERS
VALIDATED NOT VALIDATED

Folowthe current manufacturercomptiiiy st

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

MIDAS RESTORE: WHICH PRINTER?

Using another wash or post-curing unit takes the Midas Digital outside
the validated workflow. Use only SprintRay compatible equipment

MIDAS RESTORE: WASH - POST-CURE
I m..ﬁ‘ ﬁ

E vE w t‘

Shakeds's +

NANOCURE

51

What determines the quality of a 3D-printed resin restoration?

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.

ol e Midas Restore resin introduced on
R“QQTDA*{‘E September 1, 2026,
75% 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?

Digitally pressed
restorative resin

9/27/26
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FIELDTEST IN YOUR CLINIC ON YOUR PATIENTS

Midas Restore launched September 1, 2026 (US)

4E=9.10 =179

ﬁ COMPDSIYE
E 5 I have not found aclinical study showing

that a modern ceramic-filled 3D-printed

HOW LONG DO YOU EXPECT
/A RESTORATION TO LAST?

E aﬂ restoration lasts longer than a well-placed Iy
& ¥ direct composite.

S —

The Critical Variable: Connector Cross-Section

> 5x5mm. Increasing this
dimensional parameter
exponentially improves
fracture load and flexural
stress distribution, neutralizing
the cohesive failures observed
in the Hobbi cohort.

BRIDGES

0 not extrapolate to single restorat

55

‘Standard Connector Design (3x3mm) H 7
(HighFaciue isk) The Cagidiaco (2026) study
= v mandated a minimum
= connector cross-section of

Safe Desktop Vat Photopolymerization 3-D Printing.

Sat 2l o

9/27/26
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REseARcH ARTICLE wiLey

Allergic reaction from dental bonding material through nitrile
gloves: Clinical case study and glove permeability testing

MS1o | Apii | i 1
Yosvany Vento DDS' | Frederick Rueggeberg DDS, MS*

Use nitrile gloves, keep liquid resin off the gloves where possible. (Asiga)

Latex and vinyl unsuitable
Replace contaminated gloves promptly.

itrile” does not mean indefinitely impermeable
I resin reaches the skin, wash with cold soapy water

3D printing adds an acrylate
- , €Xposure route g

© rcwredresn
gk |

59

Safer in-office 3D printing: control each exposure point

(@ rosrcme ] © v}

%5 Choose gloves using R Replacecontaminated  ([If]y =, Per
D | TesmoentsDs. W smeromst @ =

NITRILE GLOVES ARE NOT AN ABSOLUTE BARRIER
ol ol
u W”Q%M

e |
o |
\

{

/ " \

\ A

3 STUDENTS

18.1 lﬁin

UNCURED ADHESIVE
ON GLOVE

adbesive; =5 glove specimrs.

/1\ KEEP UNCURED ADHESIVE OFF YOUR GLOVES

NoTa

3-D Printed Resin Ceramics

* This is a polymer-based, ceramic filled printed restoration
* Itis 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.

61

New bulk-fill
composites are a
proven technology

that saves you time.

3D-PRINTED RESINS: THE PROFIT PITCH

WHAT ABOUT
LONG-TERM
PATIENT OUTCOMES?

Clinical fime and postoperative

sensitivity after use of bulk-fill (syringe
and capsule) vs. increm
composites: a randomiz

ling
cal trial

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

capsules Mean Time (sD)
P (50) Minimum-Maximum
seconds/mm®
4 Time (s)
Incremental 28.02 (27.92) 2.04-117.50
Bulk Syringe 18.70 (20.43) 1.67-102.50
Bulk Capsule 1232 8.13) 2.18-875

9/27/26
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Thank You

QUOTE OF THE DAY
T0 ERR 1S HUMAN

J0 BLAME IT ON SOMEONE

ELSE SHOWS
MANAGEMENT POTENTIAL

64

9/27/26

15



