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Traditional sealants engage a 

very small portion of the 

overall defect in many cases.  

The technique is based on a 

less than realistic idea of how 

deep and complex these 

defects are, and how much 

biofilm is in and around pits, 

fissures and cul-de-sacs.



traditional sealants over decay?

“No, Traditional 

sealants only engage 

17% of the average 

pit/fissure and therefore 

the grooves should be 

opened with 

fissurotomy burs”

“YES, Sealants 

should be placed 

over incipient (non 

cavitated) 

caries…mechanical 

preparation of 

enamel is not 
recommended”



At ten year follow up, 

traditional sealants showed a 

92% failure rate…

Christiansen RP, Ploeger BJ, Palmer TM. The role of pit-and-fissure 
discoloration in caries assessment. Compend Contin Educ Dent. 
2001 Nov;22(11A):996-1002, 1004-7



The “Chee-to” phenomenon



Coalesced Enamel Non-Coalesced Enamel



Non-Coalesced Enamel!!!!



Occult decay 
(invisible to the 
eye and in 
bitewing  x-rays) 
until the fissure 
is opened and 
inspected

Courtesy Dr. 
Joshua Solomon



Prep cut with 
the Narrow 
Calla Lily 
Fissurotomy 
carbide bur, 
which is my 
“go to” CLF 
bur 

Courtesy Dr. 
Joshua Solomon



The Calla Lily





The Fissurotomy 

bur circa 1990, a 

great bur but 

when the fissures 

were deep, 

impossible to 

restore without 

trapping air



This bicuspid had 
fissurotomy preps cut and 
restored with flowable 
composite. I chased after 
deep stained pits and found 
no dentinal caries. This 
radiograph demonstrates 
the difficulty in restoring the 
shape created by the SS 
White Fissurotomy bur.  I 
used a microscope and was 
unaware of the bubbles 
until the recall exam with 
updated xrays



Notice that I even beveled the 
opening.  This bur creates a 
shape that is virtually 
unrestorable if the bur is 
dropped to its full 2.5mm 
depth



I’ve been 
working and 

waiting for the 
CLF bur for 20 

years!!!



Calla Lily Fissurotomy Bur for the            
Sealant - Class I Resin Continuum

SNCLF- Super Narrow Calla Lily Fissurotomy
NCLF- Narrow Calla lily Fissurotomy
CLF- Cally Lilly Fissurotomy 



Calla Lily Fissurotomy Bur for the            
Sealant - Class I Resin Continuum

SNCLF- (Super-Narrow) virgin teeth, “stained” grooves or 
incipient caries.  Planned restoration:  sealant, PRR 
(preventative resin restoration) with flowable composite
NCLF- (Narrow)occlusal caries in the pits and fissures, 
dentin may or may not be affected, flowable or traditional 
composite as a restorative material
CLF- Frank caries and or hypoplasia, dentin removal likely 
needed, may extend up cuspal inclines. Flow plus paste 
composite





Advantages of the CLF burs

• Tip is super engineered to stay sharp with multi uses

• Fewer blades overall cut faster than 6 or 8 blades

• On the un-anesthetized tooth, it is safer than other burs to avoid pain 
from heating during cutting

• When dentinal caries is discovered, especially in the non anesthetized 
tooth, stop cutting and allow the enamel funnel to direct the Bioclear 
Blaster to painlessly remove dentinal caries.  (10 -60 seconds). 



• Better C Factor

• Better splinting of the tooth, less weakening. Weakening = (2 x
 𝐿

𝑅)

• Better vision when prepping especially the disto-occlusal of an upper 
molar where the transverse ridge blocks our view

• Easier identification of occult dentinal caries. Occult dentinal caries is 
often in a cul-de-sac and/or a dogleg of enamel and is challenging to 
visualize with Fissurotomy or NTF bur.  Especially for students or 
doctors without microscopes.

• Great for investigating and expanding the R (radius) in a cracked virgin 
occlusal surface

Advantages of the CLF burs



Why can’t I just use a 556 bur 
for Class I composites?





Where are we with 

cavity shapes?



1890



G. V. Black, 

M.D., D.D.S., 

Sc.D., LL.D., 

1836-1915



Mortice and 

Tenon Joints

Necessary for 

Mechanical 

Retention of 

Amalgam





Is this the 

year 2025 

or 1890?





Why can’t I just use a 556 bur 
for Class I composites?



Stress/Strain Concentration

•Abrupt changes in geometry
•Mismatches in mechanical 
properties

•Concentrated loads



Epidemic of Cracked 

Teeth…Why?

Brittle Materials with 

Tension joints
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Composite Resin Material Properties

0

50

100

150

200

250

300

350

400

Brand A Brand B Brand C Brand D Brand E Brand F Brand G Brand H

M
Pa

■ Compressive Strength

■ Diametral Tensile Strength

Compressive vs Diametral Tensile Strength



Compression vs. Tension is “Engineering 101”



But composite 
strengthens a 
tooth, right?



Does composite strengthen the tooth?

No more than 
does amalgam 

Wahl MJ, Schmitt MM, 

Overton DA, Gordon MK. 

Prevalence of cusp 

fractures in teeth restored 

with amalgam and with 

resin-based composite. 

JADA 135:1127-1132 

(2004)











Boxes are bad.  
Bevels make them less bad.

The Clark Class II replaces 
beveling with radius walls.



   It’s not the filling, it’s the 
prep that matters.







The formula for stress concentration in a cavity is

 1 + 2 𝐿/𝑅

L is the depth of the cut.

R is the radius of the cut.



Simply: the narrower, the 
boxier, and the longer the cut, 

the worse the cut.



Basic mechanical engineering principle:

The best way to delay crack propagation in a brittle material 
is to mitigate a tension area with a compression joint.

And don’t unnecessarily connect the dentinal dots

 



Final views of completed Bioclear Class II Preparation. 



Calla Lily Prep



Courtesy Dr. Charlie Regalado

Traditional Class II: Before Bioclear Rejuvenation: After



Calla Lily Prep



Enamel 

Do you trust enamel bonding or dentin bonding?

Enamel Enamel 

Dentin
Dentin



Methods

• Occlusal stress simulated by adding a 

hemisphere as an antagonist to the occlusal 

surface with downward vertical force 

(1000N) , resulting in  three occlusal areas

2. Finite Element Analysis of Stresses in Restorations due to   

    Occlusal Loading

• Principal stresses on the restorations and 

tooth were compared.



Max principal stress contours

Black

Clark

2. 3D Finite Element Analysis of Stresses in Class I 

    Restorations due to Occlusal Loading



Studies Supporting the Bioclear Method

Complete
• Comparing Conventional to Saucer-Shaped Cavity Designs

 Dr. Alex Fok, BEng, PhD, MSc

 Dr. Hooi Pin Chew, BDS, PhD, FDSRCS
 MN Dental Research Center for Biomaterials and Biomechanics

• Comparison of Class II Adaptation and Placement Times
 Dr. Richard Price, BDS, DDS, MS, FDS RCS, FRCD(C), PhD

 Dept. of Clinical Dental Sciences & Biomedical Engineering Dalhousie University

• Effect of Preheating/Fatiguing/Thermocycling on Mechanical Properties

 Taiseer A. Sulaiman, DDS, PhD
 Assistant professor, Division Director of Operative Dentistry and Biomaterials, UNC School of Dentistry

• 3M Extraction and Pulp Temperature Testing
 Brad Bagley, PhD, DABT  Advanced Toxicology Specialist 

• 3M Material Property Testing Including Injection Molding
 Timothy D. Dunbar, Ph.D.  Advanced Product Development Specialist

In Process
•  Biofilm Adhesion Study

 Sabrina F. Sochacki, DDS, MS, PhD

 Indiana University School of Dentistry

 



Preliminary Mechanical Assessments of 

the Bioclear Method

Ning Ye BSc, MS

Hooi Pin Chew BDS, FDSRCS, PhD

Alex Fok PhD

Minnesota Research Center for Biomaterials and Biomechanics

Disclosure: This study was funded by 3M



Assessments

1. Finite Element Analysis of Shrinkage Stress

2. Finite Element Analysis of Stresses in Restorations 

due to Occlusal Loading 

Typodonts with simulated enamel layer, 

dentine layer and MOD caries were used. 



Methods
Five Cavity Designs

2 Class I s

Clark Class IBlack Class I

Clark Class IISlot Class IIBlack Class II

3 Class II s



1. 3D Finite Element Analysis of Shrinkage Stress in Class I restorations

Black Clark

Interfacial shrinkage stress contours
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1. 3D Finite Element Analysis of Shrinkage Stress in Class I restorations

Black Clark

Interfacial shrinkage stress contours

<10 MPa <30 Mpa, >10 MPa >30 MPa

Clark Prep



Black

Clark

Slot

Interfacial shrinkage stress contours

1. 3D Finite Element Analysis of Shrinkage Stress in Class II restorations
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Black

Clark

Slot

Interfacial shrinkage stress contours

1. 3D Finite Element Analysis of Shrinkage Stress in Class II restorations
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Distribution of normal stress over interfacial area
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before 

Traditional Bonding
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The Bioclear method

After



Black Clark



Prep cut with 
the Narrow 
Calla Lily 
Fissurotomy 
carbide bur, 
which is my 
“go to” CLF 
bur 

Courtesy Dr. 
Joshua Solomon
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Modern Restoration 
Design=I.C.E.

Infinity edge 
Compression based 
Enamel driven



Modern Method for Composite Restorations

Biofilm Removal

• Remove biofilm before 
bonding

• Allows bonding to uncut 
enamel

• Allows infinity 
edge margins

Final Polish

• 3M  Sof-Lex  XT coarse 
discs for reduction

• “Rock Star” polish with 
Bioclear Magic Mix & RS 
Polisher

Clear Anatomic Matrices

• Anterior & Posterior Matrices designed to 
mimic nature

Preparation Design

• Designed for composite

• Minimizes stress 
concentration

• Maximizes enamel 
involvement

Systematic 
restorative protocol 

for esthetic long-
term clinical 

outcomes  

Injection Mold Composite

• Injection mold warmed  Restorative 
materials

• Industry leading polish, esthetic, 
strength & wear



Class II
Clinical 
Case



Pre-Operative Bitewing

© Bioclear 2021. All rights reserved.



Disclose and Pre-Wedge

© Bioclear 2021. All rights reserved.



© Bioclear 2021. All rights reserved.

Initial Preparation And Pre-wedge

Case courtesy of Dr. Richard Young



Finished and Blasted Preparation 

Case courtesy of Dr. Richard Young

© Bioclear 2021. All rights reserved.



© Bioclear 2021. All rights reserved.

Matrix Height Indicator Go/No Go Gauge



© Bioclear 2021. All rights reserved.

3D Anatomic Evolve Premolar Matrix



© Bioclear 2021. All rights reserved.

Evolve Matrix, Large Diamond Wedge, TwinRing Universal



© Bioclear 2021. All rights reserved.

Note the Infinity Edge Zone Allowed by the System



© Bioclear 2021. All rights reserved.

Spot Weld, Push Pull

Case courtesy of Dr. Richard Young



© Bioclear 2021. All rights reserved.

Cutback, Disk, Magic Mix, R.S.P.



© Bioclear 2021. All rights reserved.

Completed Class II using the Bioclear Method



Infinity Margins with 70/30 Enamel to Dentin Ratio

Case courtesy of Dr. Richard Young

© Bioclear 2021. All rights reserved.



WHY REINVENT THEW CLASS I?

• Using a 556 bur is a brutally outdated instrument 
to explore stained grooves or to do an occlusal 
preparation for incipient decay.  It cuts the wrong 
shape, wrong in at least 3 ways

• Sealing over frank decay with just a sealant and 
no restorative investigation is questionable

• Occult dentinal decay under a leaking sealant is a 
recipe for catastrophic decay later



Cally Lily / Clark Class I Sequence with no 
anesthetic

1. Disclose
2. Blast
3. Remove stain from all grooves*
4. Angle CLF bur as needed to flare prep for proper shape (wobble)
5. NEVER use heavy occlusal pressure as you get near dentin, use 

lateral brushing movements.  Practice make perfect
6. If you discover dentinal caries, stop and give anesthetic, or 

switch to Bioclear Blaster which SLOWLY and gently removes 
dentinal decay



Cally Lily / Clark Class I Sequence: 
Restoration

1. Total etch, 20 seconds on enamel, 10 seconds on dentin, rinse and 
dry

2. If you have encountered dentin, you must “PRE-CURE” the adhesive 
on dentin. (I use Scotchbond Universal Plus)

3. Wet the entire etched area and the adhesed dentin with adhesive as 
a surfactant, DO NOT CURE

4. Carefully inject heated quality flowable composite (I use Filtek Flow)
5. If you discover dentinal caries, we need more than just flowable 

composite i.e., the restoration is too wide and unsupported for 
flowable alone. We recommend adding  paste composite or the 
“super snowplow” technique



Biofilms: The root of all evil in 

dentistry
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Biofilm Removal



Blasting  Class II Video



Absolute Hardness



Absolute Hardness

Talc  Mg₃S             1

Apatite                 48               

Dentin

Enamel

Air Abrasion Al2O3

Al(OH)₃                  9
Bio-Blasting Al(OH)₃

Al₂0₃ 400 

Diamond (C)      1600 



Dental schools/institutions 

integrating the Bioclear Method

Image result for tennessee dental school logo image

https://www.bing.com/images/search?view=detailV2&ccid=EEeq6YWu&id=6623E87C0E29A8B12DDAF8B130FE0DC81D0EA70D&thid=OIP.EEeq6YWujZiwdq65uMVqpAHaHS&mediaurl=http://www.uthsc.edu/dentistry/images/researchseal.gif&exph=191&expw=194&q=tennessee+dental+school+logo+image&simid=608042168924571672&selectedIndex=3


Long Term Outcomes 
of this Technique:
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Long term Outcomes with the Bioclear Method

BEFORE

BEFORE

10 YEAR POST-OP

6 YEAR POST-OP



2006 

retrospective 

study of 103 

posterior 

teeth: 3-7 

years of 

service 

restored with 

flowables and 

some combo 

technique



7 years

5 years

7 years



7 years

5 years

7 years

At 3-7 year follow up

✓103 teeth

✓ 2% unacceptable

✓ 98% acceptable

✓ 7% had some stain 

✓91% were clinically ideal

















Pre-op



1 year follow up



1 year follow up



2 year follow up



7 year follow up



9 year follow up



9 year follow up



12 year follow up



12 year follow upPre-op



AVAILABLE ONLY AS IN-PERSON COURSE

121© Bioclear 2023. All rights reserved.

This course builds a strong foundation in the Bioclear Method and an understanding of 

Bioclear products. The focus of the course is indirect methods on adult dentitions as an 

alternative procedure to porcelain crowns and veneers.

Students will learn the foundation of posterior and anterior restorations and are introduced to 

the engineering principles involved in the design of the new non-retentive compression-based 

preps. Students collaboratively practice all applications of the Bioclear Method during 

intensive, hands-on exercises that simulate posterior and anterior restorations.

LEARN MORE

BEFORE AFTER

4-DAY CORE ANTERIOR 
& POSTERIOR COURSE
36 CE CREDITS



Last week’s attendees at the 

certification course



To get access to an extensive 

library of these techniques in 

video and slides format email us: 

 lectures@bioclearmatrix.com



joshua@bioclearmatrix.com 

drclark@bioclearmatrix,com



Which tooth is cracked?



Which tooth is cracked?



Which tooth is cracked?



Which tooth is cracked?



?



?

















The new Calla Lilly 
Diamonds from SS 
White/Bioclear



The new Calla Lilly 
Fissurotomy from 
SS White/Bioclear























Cracked tooth pre-op Cracked tooth post-op





Learning Objectives from the Case:
• Don’t sweep the contacts*
• 3 mm thickness over the crack
• Build a bridge from buccal to lingual
• The crack becomes dormant
• “Harmonize” the opposing w/ consent
• If food impaction continues, so will pain 

and pocketing
• Contact technique works for other 

problems**
• We need a powerful separator



1 X



2 X



4 X4 X



8 X



12 X



16 X



24 X



16 X



At ten year follow up, traditional 

sealants show a 92% failure rate…

Chistensen RP, Ploeger BJ, Palmer TM. The role of pit-and-fissure 
discoloration in caries assessment. Compend Contin Educ Dent. 
2001 Nov;22(11A):996-1002, 1004-7

And Rella and Brad didn’t even critique 

them with a microscope



Do traditional sealants 

have a place in the 

new magnified world?



The sealant philosophy is simple:

• Seal the occlusal surface of a tooth, 

because whatever is inside is 

rendered insignificant.

• Cut off the nutrient source for bacteria 

and caries process is arrested.



Problem  

– Sealants leak.

– Caries may progress despite sealants that don’t leak.





The Nine Fatal Flaws of Traditional 

Sealants

1. Traditional Diagnosis: No or low 

magnification visual inspection, 

caries indicator, probing with 

explorer, radiographs



The Nine Fatal Flaws of Traditional 

Sealants

1. Traditional Diagnosis

2. Sealing Over Stained Grooves



The Nine Fatal Flaws 



The Nine Fatal Flaws of Traditional 

Sealants

1. Traditional Diagnosis

2. Sealing Over Stained Grooves

3. Using Paste Composite Alone to 

Restore Micro-Preps



The Nine Fatal Flaws: Paste composite without flowable 



The Nine Fatal Flaws of Traditional 

Sealants

1. Traditional Diagnosis

2. Sealing Over Stained Grooves

3. Using Paste Composite Alone to 

Restore Micro-Preps

4. Battling the tissue on second molars



Second Molar Issues

• Normally, the anatomic crown is only partially erupted, and tissue 

on the distal is often very near the occlusal table.  This makes 

isolation, visualization, plaque removal, and crevicular fluid control 

challenging.

• A clamp provides perfect gingival retraction.

• Blasting and exfoliation, followed by Astringedent X works well 

also.











The Nine Fatal Flaws of Traditional 

Sealants

5. Sealing Over Decay

6. Relying on Phosphoric Acid to Clean 

the Tooth



The Nine Fatal Flaws 



The Nine Fatal Flaws of Traditional 

Sealants

5. Sealing Over Decay

6. Relying on Phosphoric Acid to Clean 

the Tooth

7. Sealant Maintenance



Meet Victoria
• Age 16
• Diagnosis by her Oregon 

dentist: 16 failed 
sealants 

• Will need approximately 
9 root canals and 
crowns

• All teeth are 
asymptomatic













The Nine Fatal Flaws of Traditional 

Sealants

5. Sealing Over Decay

6. Relying on Phosphoric Acid to Clean 

the Tooth

7. Sealant “Maintenance”

8. Placement of Sealant Material in 

Prepared ( bur, air abrasion, laser )



The Nine Fatal Flaws 



The Nine Fatal Flaws 



The Nine Fatal Flaws 



The Nine Fatal Flaws 



Sealants often don’t wear 

out; they chip out, fall out, 

and crumble at the margins.



Sealants almost always leak.







Paste composite is neither 

packable nor condensable. Place 

flowable first!
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