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Who Am I?

YouTube
PriceCuringLab

8

Teacher

Prosthodontist

Researcher
h-index 55

https://scholar.google.com/ci
tations?user=EBvKaOUAAAAJ

&hl=en
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Stop messing around!
TELL ME WHAT 
LIGHT TO BUY

I OWE 

$300,000

Average US dental school debt 
in the Class of 2023 $296,500
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Black Box Thinking

Learn from your mistakes

12
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The success rates for funding 
applications below 15% in 2018 (less 
than one in six successful 
applications). 
Success rates under 20% means that 
the university wastes money 
writing & reviewing grant 
applications. AND
Current 15% funding level is only 
achieved by making drastic cuts to 
the budgets (often >25%).

https://can-acn.org/science-funding-in-canada-statistics/#:~:text=The%20success%20rates%20for%20funding,one%20in%20six%20successful%20applications)
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Granting Agencies are Basically 
Useless To Clinicians

With an Overall 15 to 
28% Success Rate and 
Even this $$ is at a 
REDUCED BUDGET

The university wastes money and resources writing & reviewing applications

14

The chance of a Clinical Dentist or Hygienist 
being successful in today’s research grant 

environment is simply 

too low to be sustainable
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NOT ONLY ARE WE DROWNING IN 
LITERATURE THAT USUALLY DOES NOT 

TELL US WHAT TO USE ON OUR PATIENTS
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WE ARE DROWNING IN ADMINISTRATOR 
INSPIRED FORMS TO COMPLETE

OOPS!
18

COMPANIES AND CE COURSES 
FOCUS ON MAKING IT LOOK GOOD

19
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LIGHT CURING IS SO EASY

20 21

EVIDENCE-BASED
 DENTISTRY

22

YouTube &
YouTube Shorts

TikTok

24
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JOURNALS THAT I READ ALMOST EVERY MONTH
• Dental Materials
• Journal of Dental Research
• Journal of Dentistry
• Operative Dentistry
• Journal of Prosthetic Dentistry
• Evidence Based Dentistry
• Cochrane Reviews
• Journal of Dental Education
• Journal of Adhesive Dentistry
• Journal of Clinical Oral Investigations
• JCDA
• JADA

28
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OTHER SOURCES
•DENTAL ADVISOR
https://www.dentaladvisor.com
•CLINICIANS REPORT
https://www.cliniciansreport.org
•DENTAL CLINICAL PEARLS (FACEBOOK)

https://www.facebook.com/groups/Dent
alClinicalPearls

29

• For manufacturers and researchers, convene consensus development conferences 
to identify and disseminate the most appropriate and clinically relevant tests for 
evaluating new products and ideas. 

• For in vivo studies, standardize evaluation criteria, separate survival and success 
rates, and address censored data, dropouts, and failure types. 

• For in vitro studies, follow appropriate standards and guideline documents to 
identify the most important and clinically relevant properties and use the most 
appropriate test methodologies. Also, contribute to fundamental studies that offer 
improvements to these methods. 

• When assessing journal articles, make value decisions about the work based on a 
complete reading with consideration of the validity of the methods and in relation 
to other publications. 

• For mentors and key opinion leaders, teach and encourage new investigators to 
conduct high-quality, relevant, nonbiased, and scientifically sound studies. 

• Whenever possible, researchers should submit their proposed study to a third party 
for review before commencing the study. 

30

What to Look for in the Literature
•  Approach the article critically, question assumptions, consider 

alternative interpretations, and assess the strengths and weaknesses 
of the research.

•  Look for the research question or objective. Is the problem relevant?
•  Read what the authors did.  Do you do that?
•  Are the findings clearly presented and supported by the data?
• Look for any biases or conflicts of interest
•  Do not just read the abstract.
•  Trust quality journals with a high impact factor: JDR, JPD, JERD, 

DM, JADA, Operative Dentistry, BDJ, Int J Prosthodontics

31

How to Find Information
•  Greenblatt 
  University Library
•  PubMed
•  Chat GPT
• Colleagues
•  CE Courses
•  Google Scholar

32

Lack of understanding that 
manufacturers are SELLING and 

dentists are USING
UNFINISHED PRODUCTS

36

UNCURED, EVEN DANGEROUS AT THE BOTTOM

Excellent Product

Useless Product

37

https://www.dentaladvisor.com/
https://www.cliniciansreport.org/
https://www.facebook.com/groups/DentalClinicalPearls
https://www.facebook.com/groups/DentalClinicalPearls
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How Often Do You Hear? 
OUR BOND 

STRENGTH IS 
BETTER THAN?

38

Most Research Articles on 
Resin Polymerization 

Overcure
: WHY

39

ZERO BOND STRENGTH

40
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Shear Bond Strength (MPa)5 x increase in bond strength

Good Bonding Requires 
Adequate Light Curing!

Xu X, Sandras DA, Burgess JO. Shear bond strength with increasing light-guide distance from 
dentin. J Esthet Restor Dent 2006;18(1):19-27

Correlation between degree of conversion, resin–dentin bond strength and nanoleakage of 
simplified etch-and-rinse adhesives.  Hass et al. Dental Materials 29 (2013) 921–928 

50% increase 
in bond strength

41

If You Light 
Cure Properly 

You Can 
EASILY 

Double
 Your Bond 
Strengths!

Improve Bond Strength

Linear correlation 
between Bond 

Strength and Log of 
Radiant Exposure

Exponential
Relationship
Xu X, Sandras DA, Burgess JO. Shear bond strength with increasing light-guide 
distance from dentin. J Esthet Restor Dent 2006;18(1):19-27

43

Shear Bond, Resin and Teeth

2,237 articles

440 articles 
since 2019

44
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BUT
The adhesive formulation that scores best commonly makes it rapidly 
to the market, after which the superior laboratory performance of 
the product is hopefully confirmed in independent randomized 
controlled clinical trials. 

BUT, calculation of shear bond strength is inappropriate for these 
test methods. The results of this investigation and others strongly 
suggest that dental adhesion researchers should be measuring the 
stress that initiates debonding rather than average stress.

45

“Shear bond” testing does not appear to 
test the bonded interface.
 Load/area stress calculations have no 
physical meaning.

46

(1) Bonding with sound dentin showed μTBS values 
significantly higher compared to caries-affected and 
caries-infected dentin. 

(2) 6 months and 1 year storage periods resulted in 
decreased bond strengths for all dentin conditions.

(3) Bonding to infected and affected dentin is not a 
suitable procedure compared to sound dentin.

47

“Shear bond” testing is only a 
screening tool that tells you if the 
adhesive works.
The test is flawed and should not 
be used as a test to discriminate 
between products.

48

49

SUCCESS/FAILURE

50
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LIGHT CURING 
AFFECTS DENTISTRY

Bonding
Curing

Overall Success
51

Opdam et al. 12 Year Study: 2010

• PhotoBond/SA Primer 93% of 
the restorations

• Clearfil PhotoPosterior (44%) 
and AP-X (32%)

• Differences between these 
two materials only emerge 
after more than 5 years. 

Opdam et al: 12-year survival of composite vs. amalgam restorations. JDR 2010:1063

52

•Resin composite restorations performed no better 
than amalgams over the study period, but cost 
considerably more. 
•Median survival times for resin composite and 
amalgam restorations respectively placed in 2009-
10  was 7.0 years Community Dental Health (2016) 33, 1–5 

2016

53
BRITISH DENTAL JOURNAL, VOLUME 224 NO. 12. JUNE 22 2018

2018

54

2023
33 studies

AFR Ranged: 0.8 to 6.3%
Differences between 

composites play a minor 
role in durability, assuming 

they are properly used

55

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

56
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Data from  Delta Dental Plan - Bogacki et al., Oper Dent 27:488-492, 2002

Two Surface Amalgam and Composite Survival in 
300,753 patients (A=207,558 and C=93,195)
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Data from  Delta Dental Plan - Bogacki et al., Oper Dent 27:488-492, 2002

Two Surface Amalgam and Composite Survival in 
300,753 patients (A=207,558 and C=93,195)
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Changing 
dentists had 
the greatest 
effect on 
survival ~60% at 7 years

58

Every study has shown that many lights deliver an 
inadequate light output and are poorly maintained 

1. El-Mowafy O, El-Badrawy W, Lewis DW, et al. Efficacy of halogen photopolymerization units in private dental offices in Toronto. J Can Dent Assoc. 2005;71:587.
2. Barghi N, Fischer DE, PhamT. Revisiting the intensity output of curing lights in private dental offices. Compend Contin Educ Dent. 2007;28:380-4.
3. Hegde V, Jadhav S, Aher GB. A clinical survey of the output intensity of 200 light curing units in dental offices across Maharashtra. J Conserv Dent. 2009;12:105-8.
4. Al Shaafi M, Maawadh A, Al Qahtani M. Evaluation of light intensity output of QTH and LED curing devices in various governmental health institutions. OperDent. 2011;36:356-61.
5. Maghaireh GA, Alzraikat H, Taha NA. Assessing the irradiance delivered fromlight-curing units in private dental offices in Jordan. J AmDent Assoc. 2013;144:922-7.
6. Santini A, Turner S. General dental practitioners' knowledge of polymerisation of resin-based composite restorations and light curing unit technology. Br Dent J. Sep 23 2011;211(6):E13. 

doi:10.1038/sj.bdj.2011.768
7. Kopperud SE, Rukke HV, Kopperud HM, Bruzell EM. Light curing procedures - performance, knowledge level and safety awareness among dentists. J Dent. Mar 2017;58:67-73. doi:10.1016/j.jdent.2017.02.002
8. Al-Senan D, Ageel F, Aldosari A, Maktabi H. Knowledge and Attitude of Dental Clinicians towards Light-Curing Units: A Cross-Sectional Study. Int J Dent. 2021/06/15 2021;2021:5578274. 

doi:10.1155/2021/5578274
9. Altaie A, Hadis MA, Wilson V, et al. An Evaluation of the Efficacy of LED Light Curing Units in Primary and Secondary Dental Settings in the United Kingdom. Oper Dent. May 1 2021;46(3):271-282. 

doi:10.2341/20-092-LIT
10. Afshar MK, Eskandarizadeh A, Hasanabadi F, Torabi M. Evaluation of General Dentists’ Knowledge about the Function, Safety, and Infection Control of the Dental Light-Curing Units in Kerman in 2017. Health 

and Development Journal. 2021;10(3):180-186. doi:10.22062/JHAD.2021.91786
11. Frazier K, Bedran-Russo AK, Lawson NC, et al. Dental light-curing units: An American Dental Association Clinical Evaluators Panel survey. J Am Dent Assoc. Jul 2020;151(7):544-545 e2. 

doi:10.1016/j.adaj.2020.03.001
12. Ernst CP, Price RB, Callaway A, et al. Visible Light Curing Devices - Irradiance and Use in 302 German Dental Offices. J Adhes Dent. Feb 16 2018;20(1):41-55. doi:10.3290/j.jad.a39881
13. Light Curing. The National Dental Practice-Based Research Network. 2021;(May)
14. Bonsor SJ, Palin WM. ‘Let there be Light,’ and there was Light, but was it Enough? A Review of Modern Dental Light Curing. Dent Update. 2021/09/02 2021;48(8):633-640. doi:10.12968/denu.2021.48.8.633
15. Georgiev GP. Factors associated with light curing units: a questionnaire survey. Scripta Scientifica Medicinae Dentalis. 12/31/ 2019;5(2):41-47. 
16. Swathi T, Madhusudhana K, Suneelkumar C, Lavanya A. A clinical survey of the output intensity of light curing units in dental offices across Nellore urban area. Original Article. SRM Journal of Research in 

Dental Sciences. April 1, 2016 2016;7(2):64-68. doi:10.4103/0976-433x.182657
17. Morimoto S, Zanini RA, Meira JB, Agra CM, Calheiros FC, Nagase DY. Influence of physical assessment of different light-curing units on irradiance and composite microhardness top/bottom ratio. Odontology. 

Sep 2016;104(3):298-304. doi:10.1007/s10266-015-0229-y
18. Hao X, Luo M, Wu J, Zhu S. A survey of power density of light-curing units used in private dental offices in Changchun City, China. Lasers Med Sci. Feb 2015;30(2):493-7. doi:10.1007/s10103-013-1351-0
19. Alquria T, Al Gady M, Khabeer A, Ali S. Types of polymerisation units and their intensity output in private dental clinics of twin cities in eastern province, KSA; a pilot study. J Taibah Univ Med Sci. Feb 

2019;14(1):47-51. doi:10.1016/j.jtumed.2018.11.008
20. Alqabbaa LM, Alsenani MS, Alsaif NS, Alsaif RA, Binalrimal SR. Light intensity output of visible light communication units and clinicians' knowledge and attitude among Riyadh private clinics. J Conserv Dent. 

Nov-Dec 2018;21(6):667-670. doi:10.4103/JCD.JCD_252_18
21. Wright WG. Knowledge Gaps Exist Among Dentists Regarding Curing Lights and Personal Protection. J Evid Based Dent Pract. Sep 2017;17(3):296-297. doi:10.1016/j.jebdp.2017.07.002

21 Papers

59

Different: emission spectra, power, irradiance, beam profile, effect of distance

60

 

Dentist Time
Vs.

Real Time

61

How often do you 
hear? 

Save Time, Buy this One 
Second Curing Light?

62
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Irradiance (W/cm2)
X 

Time (s)
=

Radiant Exposure
 (J/cm2)

64

Do the Math
A light emitting 1,200 

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

65

Do the Math
To deliver 24 J/cm2 of energy 

in 1 s the light must emit 
24,000 mW/cm2

66

The 1 second laser 
curing device did not 
photo-cure conventional 
composites as did the 
LED curing lights used 
for 10 seconds

67

The dental laser used for 1 s always produced a lower depth of cure than 
when the single- or multi-peak LCUs were used for 10 s 

The radiant exposure in the Total and Blue wavelength ranges delivered to the 
RBC are key factors required to achieve the claimed depth of cure

68

Inverse Square 
Relationship Between 
Irradiance and Time

4x Irradiance to 
Reduce Time by Half

69
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Rate of Photopolymerization Rp = K [M] ( Io )1/2

500 mW/cm2

For 40 s      =   For 20 s

(double)
x 2 1,000 mW/cm2

?

Kloosterboer & Lijten, Polymer (1990), 31  P. 95-101

70

2 = 1.44 x
When intensity is doubled the Rp increases 1.44 times only

Rate of Photopolymerization Rp = K [M] ( Io )1/2

16 = 4.0 x
To reduce time from 20 to 5 seconds, need 16x the irradiance!

Kloosterboer & Lijten, Polymer (1990), 31  P. 95-101

500 mW/cm2

For 40 s      =   For 20 s

(double)
x 2 1,000 mW/cm2

71

In 1 s, this light 

only delivers 

2.6 J/cm2 

73

One Second Curing Lights

2,600 Mw/Cm3

74

BULK FILLING
≠

BULK CURING

75

INCREMENTAL FILLING:
 THE ‘GOLD’ STANDARD

1
2
3
4

1

2 3

1
2

3
4

Horizontal
Hilton & Ferracane, 1998

Buccal-Lingual
Lutz et al., 1986

Oblique
Pollack, 1987

76
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How Often do 
you Hear? 

Bulk Fills are Bad

77

VOIDS

78

2024-04-25 79

VOIDS

79

VOIDS

80

Black Box Thinking

81

Air entrapment between increments 
can occur when the incremental 

technique is used, causing sensitivity 
and degradation of the resin material

Sajnani A, Hegde M (2016) Leaching of monomers from bulk-fill composites: an in vitro study. J Conserv Dent 19:482–
486.
Alrahlah A, Silikas N, Watts DC (2014) Post-cure depth of cure of bulk fill dental resin-composites. Dent Mater 30:149–
154.
El-Safty S, Akhtar R, Silikas N, Watts DC (2012) Nanomechanical properties of dental resin-composites. Dent Mater 
28:1292–1300. 

82
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WHAT ABOUT THE SIDES 
AND BOTTOM THAT NOBODY SEES?

83

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

composite.

84

Sonic delivery may lead to a higher incorporation of air within 
the restoration and higher void formation. 

85

How Are You Filling the Cavity?
YouTube VIDEOS:Filling

86

87

Mean Time (SD)
seconds/mm3

Minimum–
Maximum 
Time (s)

Incremental 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

88



4/25/24

13

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

89

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

90

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.

91

•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. 

92

295 class I or class II restorations were performed on 70 patients 
Filtek Bulk-fill Posterior Restorative in syringes, Filtek One Bulk-fill in 
capsules, or Filtek Supreme Ultra in syringes 
At 24 months, no differences between survival rates
Composites in capsules showed better marginal adaptation after a 24-
month recall than composites in syringes
Shorter clinical time required to restore them compared to bulk-fill in 
syringes, but time not stated

93

• The effect of the layering technique on the success 
of restorations depends on the cavity extension. 

• The combined technique favors the adaptation and 
the longevity of extensively damaged teeth, while 
the bulk fill technique produces restorations with 
more predictable fatigue behavior. 

• Restorations produced with the bulk fill technique 
had similar performance to the conventional 
incremental technique regarding fatigue survival 
and success, and marginal adaptation.

• A shorter time is required to produce the 
restoration with the bulk fill technique. 

So WHY LAYER?

94
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Voids were observed in most of the RBC fillings
Micro CT and the OCT detected gaps in the pulpal floor of Class I restorations
Flowable bulk-fill resin composite (FBF) had a similar volumetric polymerization shrinkage to Z100
Bulk fill resin composites had less volumetric polymerization shrinkage compared to  Z100

95

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

The 4-year clinical success of X-trafil and 
FiltekBulkFill composites is not dependent on the 

placement technique used.

96

The time necessary to perform the insertion of the 
restorative material was 2.5 times faster with the bulk 
application.

30 subjects
After 24 months of intraoral service, no difference 
between bulk fill and incremental fill composites.
The bulk-fill material (Admira Fusion x-tra) required 
significantly less chair time to apply than the layering 
one (Admira Fusion).

97

• Class II restorations with bulk-fill resin composite in IV-A and IV-B shades
•  Light-cured with QTH (Litex 680A Dentamerica®); B, LED (Bluephase N® 

3rd generation); and C, LED (Valo® 3rd generation). 
• The third generation LED lamp and QTH showed no significant 

differences in microleakage when compared in both occlusal and 
cervical areas. 
• More microleakage was found at the cervical level when a darker shade 

of resin composite was used and light-cured with the QTH unit. 

• Insufficient energy results in a poor result

98

Filtek Z250XT, Filtek One Bulk Fill, Filtek Bulk Fill Flow 
1 mm distance (control-group) or through a 3 mm buccolingual 
extension and 2 mm mesial extension slot preparation in an 
ivorine tooth at a 5 mm distance 
In the experimental group, where light-polymerization was 
conducted through the Class 2 slot cavity, at 5 mm distance, the 
mean RH ratios of tested RBCs were significantly below the 
0.80 ratios. 
Double the manufacturers’ recommended exposure for the 
initial RBC increment in deep Class 2 interproximal slots.

5 mm

99

How Often do 
you Hear? 

Heated Composites 
are Bad

100
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HEATED COMPOSITES

101

•74 articles were selected. 
•Preheating of composite resins reduces viscosity, facilitates 
adaptation to cavity preparation walls 
•Preheating of dental restorative materials is a simple, safe, 
and successful technique.
•Care is STILL necessary to avoid bubbles and formation of 
gaps, which compromises the best restoration 
performance. 

102

•74 articles were selected. 
•Preheating of composite resins reduces viscosity, facilitates 
adaptation to cavity preparation walls 
•Preheating of dental restorative materials is a simple, safe, 
and successful technique.
•Care is STILL necessary to avoid bubbles and formation of 
gaps, which compromises the best restoration 
performance. 

103

• 120 restorations Caps Warmer (CD) or VisCalor Caps dispenser/warmer
•  For the CD group, heating was carried at 68 °C . For the VD group, pre-

heating was performed at 68 °C using a heating gun for 30 s. After that, 
pre-heated bulk-fill composites were directly inserted in the NCCLs. The 
total working time was recorded. 
• The restorations evaluated after 6 and 12 months according to  FDI 

criteria. 
• Restoration time was shorter for VD:  36.5 min (± 2.5) for CD and 14.3 

min  (± 2.3) for VD 
• The retention rates were 96.7% for CD and 98.3% for VD.
• The 2 heating ways did not influence the 12 month clinical performance

104

• Enamel Plus HFO (Micerium) (HFO), 
Enamel Plus HRi (Micerium) (HRi), 
Opallis + (FGM) (OPA) 
• Preheating to a temperature of 

450C 
• For all three composites, flexural 

strengths were not affected after 
20 preheating cycles in comparison 
with the control groups (No 
preheating), but were, significantly 
decreased after 40 prewarming 
cycles

105

• 35 patients were selected. Every patient received one pair of 
class I nanofilled resin composite (RC, Filtek Z350 XT) posterior 
restorations (n=70) 

• After 36 months, preheated nanofilled RCs showed an 
acceptable clinical performance similar to that of the 
nonheated ones in class I restorations, but with better 
resistance to marginal staining.

• Considering that postoperative sensitivity was reduced over 
time, its use in routine care can be considered a good practice.

106
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Filtek Z350 XT 24oC and 68oC for 5 min to 
reach the temperature of the warming device. 
Heating procedure did not negatively affect 
microhardness, fracture toughness and 
surface roughness of nanofilled resin 
composites

107

The pre-heated composite showed better margin adaptation than the room-
temperature composite. 
More gaps were observed in the room-temperature groups, mainly in the 
axial wall (p<0.05). 
Composite pre-heating did not affect the DC, FS and PCL (p>0.05). 
SIGNIFICANCE: Pre-heating the composite prior to light polymerization 
provides enhanced composite adaptation to cavity walls.

108

Preheating of Filtek Z350 might be helpful in clinical practice 
both to increase the slumping resistance when minimal 
manipulation is used (e.g., during the build-up of a missing 
cusp tip) and to increase flowability when manipulation 
entailing high shear strain is applied (e.g., when uncured 
composite resin is spread on a dentin surface)

109

Vit-l-escence, Tetric Ceram HB, Filtek 
Supreme Ultra, Filtek LS
Preheating to 68°C increased the 
microhardness and decreased the viscosity. 
resin composite material was inserted into 
the mould within 45 seconds after removal 
from the heating device. 
Filtek Supreme Ultra had the highest mean 
microhardness, and Vit-l-escence resin 
composite had the lowest viscosity. 
The effects of preheating resin composites 
allows easier placement  of restorations and 
greater hardness

110

Restorations made with prewarmed composite had significantly 
fewer large voids and better adaptation to cavity walls and between 
layers (P < 0.05). 
Strength of prewarmed composite was higher than room 
temperature composite, and was significantly higher in monolithic 
specimens (P < 0.05). 
It was concluded that prewarming conventional composite can 
improve its handling, making it handle more like a flowable 
composite without jeopardizing physical properties. 

111

• Preheating produced fewer gaps compared to 
conventional placement (p<0.05). 

• For conventional placement, the lowest gap 
percentage was observed with the incremental 
resin composite (CMP, p<0.05). 

• The lowest gap percentages were for preheated 
VCB followed by sonically inserted SF2 (p<0.05). 

• The best internal adaptation was observed in 
sonically inserted SF2 and preheated VCB

112
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14  Empress Direct Cavifil D1 shade composite specimens 
prewarmed in an incubator to 54°C and 14 used at room 
temperature 22°C. Bonded to bovine enamel and dentin and 
photopolymerized with a Valo for 20s.
After storage in water for 24 hours, all specimens were 
subjected to shear bond testing. 
There was no difference between the shear bond strengths of 
the prewarmed and room temperature composite resin 
specimens. 
The warm composite resin seemed easier to place in the 
Ultradent jig and was less adherent to the placement 
instrument. 

113

Pre-heating did not increase the DC(24h), relative to 
no pre-heating (p>0.05). 
Increasing irradiation time from 20 to 40s did not 
affect DC, RP(max) or PS, but increased VHN(top). 
Composite pre-heating had no adverse effect 
through any premature polymerization. 
 

114

• The temperature fell rapidly after the 
RBC was inserted into the cavity. 

• Pre-heating the RBCs did not affect 
the mechanical properties. 

• FO had the lowest E, DC, and KH 
values, VC had intermediate values, 
and XF achieved the highest values. 

• The DTS and CS values were not 
affected by the various pre-heating 
methods, the temperature, or RBC.

• At 10 min after light activation, VC 
pre-heated to 65 degrees C produced 
the lowest stress

VisCalor Bulk [VC] & x-tra fil Caps [XF], (VOCO)
Filtek One Bulk Fill [FO], (3 M) 
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If You Want To Improve 
Your Bond Strengths?

LIGHT CURE PROPERLY
Check out ALL the 

Bonding Research Papers
116
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A Deep Dive into Dental Curing 
Lights: What's REALLY important
Achieving Clinical Success with Photocured 

Resin Restorations
 

April 20, 2024
Richard Price BDS, DDS, MS, PhD

5TH ANNUAL DCG DISTINGUISHED LECTURE SERIES ON EVIDENCE-BASED CLINICAL TREATMENT
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WELCOME TO 
The Dark Art of Curing Lights

120

CURING LIGHTS

121

OPEN ACCESS

122 123

MY GOAL IS TO PREVENT THIS
My client claims:
• The curing light was not licensed for use in …….
• Your curing light was not working properly
• Your curing light was improperly used
• The curing light burnt the gums, teeth, eyes, etc
• The restorations you placed:
• Leached dangerous chemicals into the body
• Broke
• Fell out
• Caused harm

124

YOUR SUCCESS DEPENDS ON 
THE CURING LIGHT

125
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ANGELA

126

WHY ARE MY FILLINGS FAILING?

127

QUESTIONS FOR YOU ABOUT 
YOUR CURING LIGHT

128

Curing lights are medical 
devices

Is YOUR light approved for 
use on patients?

1

129

Dental Curing Lights
In the USA, Curing Lights are Class II Medical Devices.

1

130

$3.37
131
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Dentists who import products from Amazon, Alibaba 
etc, are responsible for the licensing process

If unsure if a product is licensed, contact 
Medsafe:https://www.medsafe.govt.nz/other/contact.asp

132

AVOID GREY MARKET PRODUCTS

133

134

Warranty
Who do I contact in case 

of a problem?
2

1500 mW?
https://www.ebay.com/itm/23207
6352223

$15.99
91 sold

135

Battery 
Soldered to 
the Board

2

136

Has the Battery/Charger Been Approved for Use?

https://www.nytim es.com /2016/03/03/fashion/the-risks-in-hoverboards-and-other-lithium -ion-gadgets.htm l
https://phys.org/news/2017-03-headphone-batteries-flight-australia.htm l
http://www.deadlinenews.co.uk/2017/06/01/pics-shows-devastation-caused-exploding-laptop-batteries-bought-cheap-ebay/ 
https://datafloq.com /read/what-diy-m arket-forgets-exploding-batteries/8168
https://www.washingtonpost.com /news/the-switch/wp/2016/09/12/why-those-sam sung-batteries-exploded
https://www.cbc.ca/news/technology/sam sung-galaxy-note-7-lithium -ion-battery-1.3805340
https://www.theverge.com /2016/9/8/12841342/why-do-phone-batteries-explode-sam sung-galaxy-note-7
https://www.dailym ail.co.uk/sciencetech/article-4881386/Video-reveals-cellphone-batteries-explode.htm l

137

https://www.medsafe.govt.nz/other/contact.asp
https://www.ebay.com/itm/232076352223
https://www.ebay.com/itm/232076352223
https://www.nytimes.com/2016/03/03/fashion/the-risks-in-hoverboards-and-other-lithium-ion-gadgets.html
https://phys.org/news/2017-03-headphone-batteries-flight-australia.html
https://datafloq.com/read/what-diy-market-forgets-exploding-batteries/8168
https://www.washingtonpost.com/news/the-switch/wp/2016/09/12/why-those-samsung-batteries-exploded
https://www.theverge.com/2016/9/8/12841342/why-do-phone-batteries-explode-samsung-galaxy-note-7
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138
139

Problem: Batteries
• Sensitive to how they are used (NiMH)
• Take a long time to recharge (60-180 min)
• Lose capacity quickly (DoD)
• Expensive to replace (up to $320)
• When a curing light doesn’t work 

DENTISTRY CAN’T HAPPEN!

139

140

BATTERIES

141

J Clin Orthod. 2017;51(7):411-418

BUDGET LIGHTS

Oper Dent. 2016;41(4):397-408 

142

WATCH OUT FOR COPIES

143
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TIP SIZE is REALLY Important

144

ERGONOMICS

145

WHAT IS BEYOND THE TIP MAY 
NOT CURE AS WELL:  

SOLVENT RESISTANCE

146

SMALL LIGHT TIP     WIDE LIGHT TIP

147

BLUEPHASE
 STYLE

OPTILIGHT 
PRIME VALO

9.0 mm7.0 mm 9.6 mm

LIGHT TIP DIAMETER
6mm

7 cycles

9mm

3 cycles

11mm

2 cycles

If Tip Does Not Cover Resin, It Will Not Cure (Repeated Cures Required)

148

What is a Beam Profiler?
Takes a Digital Picture of Light Distribution

Beam Profiler CCD Camera LED BLUE POLYWAVE™

149
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Ideal Beam Uniformity

Price, Rueggeberg  et al. J Esthetic and Restorative Dentistry: 2010 
 

2024-04-25 150

150

TIP DIAMETER & BEAM PROFILE

151

Plastic Melts Under the ‘Hot Spots’

152 153

‘A’ Curing Light Bluephase G4
400 nm filter                    460 nm filter                                 400 nm filter                460 nm filter

2D
3D

154

BEAM UNIFORMITY
IDEAL      G4: BEST ON THE MARKET

155
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THIS IS 
RIGHT

156

Radiant
Exposure
THIS IS
WHAT IS 
IMPORTANT

157

INFECTION CONTROL BARRIERS

158

Barriers Can Affect Beam Profile

160

160

Do Not 
Position 

Seam Over 
Light Tip

WANT IT SMOOTH 

161

WHAT IS THE OUTPUT 
FROM THE LIGHT?
Emission Spectrum

Irradiance

3

162
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            SPECTRUM

163

Multiple-peak 
Lights 

Behave 
Differently

164

EMISSION SPECTRA
WHY THE VIOLET LIGHT?

165

Tetric Bulk Fill

412 nmPhotoinitiators & Wavelength

Camphorquinone Lucirin TPO

Absorbs at  
400 – 510 nm

PPD
(phenyl

propanedione)

Absorbs at  
370 – 460 nm

Ivocerin
TM

Absorbs at  
380 – 430 nm

460 nm

THIS IS WHY

166

320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510

Ab
so
rp
tio
n

Wavelength [nm]

Lucirin TPO

Ivocerin

Absorption Spectra of Initiators

167

320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510

Ab
so
rp
tio
n

Wavelength [nm]

Lucirin TPO
Ivocerin
G4

Note:
Spectral Overlap

Absorption Spectra of Initiators and the G4

168
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320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510

Ab
so
rp
tio
n

Wavelength [nm]

Lucirin TPO

Ivocerin

Note:
Spectral 
Overlap

Absorption Spectra of Initiators and the DeepCure

169

320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510

Ab
so
rp
tio
n

Wavelength [nm]

Lucirin
TPO
Ivocerin

NOTE:
Minimal 
Spectral 
Overlap

Absorption Spectra of Initiators and SmartLite Focus

170

Power: Watts (mW)
Power/Area (mW/cm2)

Irradiance (mW/cm2)
=

171

POWER, DIAMETER: Irradiance
    

9mm: 63.6mm2    6mm: 28.3mm2

Same Power   Irradiance?
1,100 mW/cm2      2,476 mW/cm2

700 mW 700 mW πr2

172

Equate Lbs to Watts 
Equate Low Pressure: Low Irradiance 
Equate High Pressure: High Irradiance

Same 
Weight

Different 
Pressure/
Irradiance

173

Same 
Weight

Different 
Pressure/
Irradiance

Same Lbs:Same Watts
Small Area/High Pressure/High Irradiance                                                    
Large Area/Low Pressure/Low Irradiance

174
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Changing Tip Diameter From 10 to 7 mm
              

                 Halves the Area
Diameter

Area
(cm2)

Power 
(mW)

Irradiance
(mW/cm2)

10 0.786 1000 1273
7 0.385 1000 ???

DOUBLES the Irradiance

Diameter
Area
(cm2)

Power 
(mW)

Irradiance
(mW/cm2)

10 0.786 1000 1273
7 0.385 1000 2597

175

3,000 mW/cm2  DOES NOT MEAN 
IT IS A ‘POWERFUL’ LIGHT

It may just have a small tip  Just Like High Pressure

176

Irradiance (mW/cm2)
X 

Time (s)
=

Radiant Exposure 
(mW/cm2)

177

Time =
10s or 20s, Depending on the Product

AT 1,250 mW/cm2

12.5 - 25 J/cm2 

Power: Watts (W) x Time
=

ENERGY:  (J)
Irradiance x Time= 

Radiant Exposure (J/cm2) 
https://en.wikipedia.org/wiki/Radiant_exposure

178

FILTEK SUPREME

Minimum Irradiance x Time  =       
    Minimum Radiant Exposure
 Body    400 mW/cm2 x 20s:   8-10 J/cm2

 Dentin 400 mW/cm2 x 40s:  16-20 J/cm2

179

Power: Watts (W) x Time
=

ENERGY:  (J)
Irradiance x Time= 

Radiant Exposure (J/cm2) 
https://en.wikipedia.org/wiki/Radiant_exposure

To deliver  16J/cm2  

of energy in 10s, 
the light would 

have to deliver

1,600 mW/cm2 

180
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To deliver  16J/cm2  

of energy in 1s, 
the light would 

have to deliver

16,000 mW/cm2 

2.6 J/cm2 

181

How often do you 
check your curing 

light?
4

182

Light output is measured to determine optimal 
curing times for all your light cured materials. 

- Free Light Assessment

Scan and Get Started Today

Book your free curing light evaluation today 

by following the QR code below!

Don’t Let Your Curing Lights Disrupt Your 

Restorative Workflows

183

4
Power and Irradiance Meter:  Measuring tolerance of ± 10%

Light tip diameter template

+/- Buttons

•Detects the light power
for all kind of sources
•Independent of the
size of radiating surface

1.Use to test the curing 
light.

2.Make sure there is no 
debris between the light 
tip and the LEDs.

3.Select the diameter first!
4.Pay attention to the 

tolerances. 
5. ± 10%  1000 =
      900-1100 mW/cm2

184

Bluephase Meter II
Measures Power and 
Irradiance

Overall mean ± S.D. difference between the power values 
from the same LCU recorded by the two examples of the 

Bluephase Meter II was 3.8 ± 1.5% 

PLOS ONE: https://doi.org/10.1371/journal.pone.0267359 July 8, 2022 

185

4
EFFECT OF CHANGING TIP DIAMETER

186
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DID YOU READ THE 
INSTRUCTIONS FOR 

USE?
5

187

FOLLOW MANUFACTURER’S INSTRUCTIONS

188

USING THE MOLD TO SHOW 
THE EFFECT OF DIFFERENT SHADES

A4B      A1B

190

y = 1.8062e0.0777x
R² = 0.98098

0
2
4
6
8

10
12

0 5 10 15 20 25

Ra
di

an
t E

xp
os

ur
e 

 
(J/

cm
2)

Shear Bond Strength (MPa)5 x increase in bond strength

Good Bonding Requires 
Adequate Light Curing!

Xu X, Sandras DA, Burgess JO. Shear bond strength with increasing light-guide distance from 
dentin. J Esthet Restor Dent 2006;18(1):19-27

Correlation between degree of conversion, resin–dentin bond strength and nanoleakage of 
simplified etch-and-rinse adhesives.  Hass et al. Dental Materials 29 (2013) 921–928 

50% increase in bond strength

191

BUT A Powerful Light Used 
For Too Long Can Deliver 

Too Much Energy

Position Light to Minimize 
Thermal Damage to Soft 

Tissues, Air Cool if Needed 

192

BEWARE of BURNS
If 10s is max time, then use light for 10s, then 
allow 5s to cool down, before turning  on again

193
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BEWARE OF OFF LABEL USE OF DENTAL PRODUCTS

However, if you decide to use a product off label, this 
decision should only be taken if there is ample scientific 
evidence supporting the efficacy and safety of that 
product. 

2017

195

BEWARE OF OFF LABEL USE OF DENTAL PRODUCTS

The Academy of General Dentistry believes that dentists 
may prescribe or administer legally marketed medical 
and dental products for an off-label use within the 
Practice of Medicine Exception, if they believe that such 
an application is in the best interest of their patient. 

196

3M LIGHT CURING GUIDELINES 
EVEN say that short exposure 
times may compromise the 

properties

197

OSHA GENERAL DUTY CLAUSE

https://www.osha.gov/laws-regs/oshact/section5-duties https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.102

198

David: You failed to 
provide adequate eye 
protection, now I have 

retinal issues

6

199

THE BLUE LIGHT HAZARD IN DENTISTRY
YouTube Video

200
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THE BLUE LIGHT HAZARD IN DENTISTRY
YouTube Video

The Blue Light Hazard

420-
460 nm

Blue Light Hazard
IS A CUMULATIVE

HAZARD

~440 nm

1. Premature aging of retina

2. Macular degeneration
3. Photoretinitis

4. Altered sleep patterns

Potential Risk of Retinal Damage 
from Blue Light: Google Blue Light Hazard

201

Frazier K, et al. (2020)  Dental light-curing units: An American Dental Association 
Clinical Evaluators Panel survey

Dentists and Lights: ADA 2020

15% Use
No Eye  

Protection

202

EMISSION SPECTRUM FROM DENTAL HEADLAMPS

HALOGEN LIGHT
LED LIGHTS

iPad
1000x less

203

2019

https://www.anses.fr/en/content/leds-blue-light

LEDs: recommendations for the public
• Limit exposure to blue light from LED displays 

before bedtime and at night, especially for children 
and adolescents.
• Choose "warm white" domestic lighting and opt 

for indirect lighting or lighting with diffusers.
• Strengthen regulations to limit light pollution, 

while ensuring the safety of individuals

205

7
Effect of Distance

6-10 mm Away

206

EFFECT OF DISTANCE

207
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Did you train your assistant 
on the importance of 

distance & aim?7

208

8
CAN YOU EVEN ACCESS 
THE RESTORATION IN 

THE MOUTH?

Worst Budget Light Must Open: 65 mm

209

CLINICAL REALITY

Light Design is Important

Valo has a low profile head

210

Angles = Shadows = 
Inadequate Cure

POOR DESIGN

ZERO BOND STRENGTH!
POOR PROPERTIES & MORE TOXIC

211

THINK: WHAT YOU ARE 
PUTTING IN?

THINK: WHAT  ARE YOU CURING? 

SO PLEASE

212

Regularly Check 
OVEN/Light Output

Check For Damage or 
Debris on Light Guide 

LEDs Do
Degrade

How Many Restorations Will You Replace
 If You Discover Your Light Has Malfunctioned?

213
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3,000 mW/cm2  DOES NOT MEAN 
IT IS A ‘POWERFUL’ LIGHT

It may just have a small tip  Just Like High Pressure

214

LARGE TIP vs. SMALL TIP

215

FOLLOWING THE 
INSTRUCTIONS 
GIVES YOU AN

 EVEN BAKE

216
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ANY QUESTIONS?
•rbprice@dal.ca
•YouTube:  PriceCuringLab
•GoogleScholar

218

KULZER LIGHT CURING 
GUIDELINES

223

mailto:rbprice@dal.ca
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IVOCLAR LIGHT CURING 
GUIDELINES

225 226

3M LIGHT CURING 
GUIDELINES

227

3M GUIDELINES

228

3M GUIDELINES

229

YouTube Videos:
Tips to help you choose a curing light

Filling a cavity with a poor technique

How to avoid knit lines in your 
composites

230


