
Why Do We Accept Secondary Caries 

As A Normal Occurrence?



Studies on Longevity of 

Dental Restorations

Á 71% of all restorative treatments are performed on previously 

restored teeth with recurrent caries as the predominant cause.  

(Fontana and Gonzales-Cabezas; Compendium, Vol. 21, No. 1, 

January 2000; ñSecondary Caries and Restoration Replacement:  

An Unresolved Problemò)

ÁOne short term study reported a 50% failure of Class II gold 

inlays within seven years.  (Donovan, Simonsen, Guertin, Tucker; 

Journal of Esthetic and Restorative Dentistry, Volume 16, Issue 

03, May 2004; ñRestorations In Service from 1 to 52 Yearsò.)



More Longevity Studies 

A study of 114 patients with a total of 1314 cast gold 

restorations presented the following survival rates:  97% at 9 

years, 90.3% at 20 years, 94.9% at 30 years and 94.1% at 

greater than 40 years- cementations of zincphosphate cements.

(Donovan, Simonsen, Guertin, Tucker; Journal of Esthetic and 

Restorative Dentistry, May 2004; ñRestorations In Service From 1 

to 52 Yearsò.



Why the Discrepancy in Longevity 

Studies ?

×Clinical Technique 

×Dental Materials

× Individual Physiological  Resistance to Decay



What do we have to consider ?

×Most  testing is done using pure cultures of what are 

recognized as the most prevalent decay causing 

microorganisms, even though it has been shown that 

microorganisms do not exist singularly in vivo.

×Clinical studies, both past and present must be considered 

side by side with laboratory tests.

×Consideration must be given to the physiological 

interactions between the oral cavity and the other complex 

systems in the body.



Restorative Failures and High Rates of Recurrent Decay 

Are Indicators of Dental Materials That Function Poorly 

in Vivo- The Road To Change Requires Thaté.. 

×We understand the physiology of  the oral cavity.

×We understand the role of biofilms in dental caries.

×We look to past clinical evidence of materials and 

applications that were successful or unsuccessful.

×We consider the long-term effects of treatment.

×We ask questions and we are open-minded.



Dental Physiology Lessons

From Dr. Ralph R. Steinman



× Dr. Ralph Steinman was one of the founders of Loma Linda 
Dental College and the only researcher at the college at that 
time.  He published more than 100 research papers, many of 
them involving revolutionary concepts about  cariology.

× His explanations of oral physiology are honest and to the 
point.  They are unaffected by the influence of educational or 
corporate politics or economics.

× Some of the results of his studies and observations of oral 
physiology and the etiology of caries  follow. 

×ñEvery biochemical process of decay identified in man is 
found to be identical in the rat.  The only difference between 
the two is the speed of the reaction.ò 



Procedure

Steinman injected acriflavin hydrochloride 

(radioactive material) into the abdominal cavities 

of rats and was able to recover it in the solid 

structure of teeth within minutes (six minutes to 

the dentin and within one hour on the surface).



Conclusion

× The flow of interstitial fluid moves from the pulp 

chamber through the dentin, through the enamel and 

into the mouth.

× The flow can also reverse itself or become stagnant.  It 

can be self-cleansing or self-contaminating. 

What does this say about the idea of creating 

and maintaining a sterile field?



ñThe first step in dental decay is a change in function.ò  

Fluid flow is altered from flowing from the pulpal 

chamber outward to flowing inward from the mouth.  

Next, inflammation occurs in the pulp chamber, then the 

dentin.  

Magnesium, copper, iron, manganese, ATP ADP, sulf-

hydro groups and acetylcholine begin disappearing from 

the pulp chamber and the dentin.

Metabolism is ending; the tooth is dying. Where did the 

contamination come from? Does this contamination move  

elsewhere?



Other Thought Provoking 

Observations By Dr. Steinman



ñOn identical, poor diets, exercised animals 

developed 4.8 cavities per animal compared to 

non-exercised rats who developed 14.9 cavities 

per animal.ò 

Decay is more predominant when the system is 

ñsympathetic dominantò. 

He commented, ñLocal factors play a role,but 

they are not the initiating factors in dental decay.  

Decay is a systemic disease.ò



The Oral-Systemic Link- How Much Do 

We Know?

This is the front page headline of  the December 2005 issue of  the 
journal ñInside Dentistryò.  Ten pages are devoted to explaining current 
knowledge and proof of this link and suggestions as to why and how todayôs 
dentists need to take more responsibility for the overall health of their 
patients.

A few of the most well-known of these links are the existence of the 
associations between heart disease, stroke, diabetes, and preterm low birth-
weight babies which the article says has ñnow been substantiated with 
research-based proofò.  Two references are made to the likelihood of 
aspirated oral pathogens being responsible for pneumonia and respiratory 
disease.  

ñOf significance is the fact that the role of the dentist has evolved over 
years from being focused on the repair of damage within the oral cavity to 
more proactive activities, such as prevention of disease,ò said Dr. Foti 
Panagakos, DMD, PhD, Associate Director of Clinical Dental Research for 
Colgate-Palmolive Co.



Secondary Decay is One Of The 

Primary Causes Of Systemic Infection

×Letôs learn more about how it occurs.

×Letôs learn more about what actually causes it.

×Letôs learn how to prevent it.



Planktonic Microorganisms

×Dr. Robert Koch developed the methods to create a solid 
nutrient media in order to grow and isolate pure cultures 
of microorganisms.  As productive as the strategy has 
been, it tends to perpetuate a misconception that pure 
cultures are the norm in nature.

× Planktonic microorganisms are like strains that exist either 
singularly or in groups in a free-floating state.  They are a 
serious threat in this state, but are usually susceptible to 
antibiotics and the bodyôs immune system. Planktonic 
bacteria or microorganisms have been the basis for study 
and the focus for treatment by the medical and scientific 
community for over a century.



Biofilms

× Through the use of the electron microscope and other such 
advances we now can see that microorganisms exist in 
communal environments, called biofilms.

×While planktonic forms of microorganisms are free -
floating, one of the outstanding attributes of biofilms is 
their attachment to surfaces.

× 95% of bacteria found in nature exist in biofilm colonies. 

× Biofilm colonies are natural to our world and produce 
desirable outcomes in many instances, but they can wreck 
havoc in our bodies.



How Do Biofilms Form?



Surface Attachment

×Gravity can cause organisms to settle-out and end 

up resting on a surface.

×Bacteria often have negative charges and may be 

attracted to the positive charges on surfaces.  

×Many surfaces attract and concentrate nutrients 

which bacteria have the capacity to detect and 

move toward (chemotaxis).



Slime Matrix

×After attachment, copious amounts of extracellular 

polysaccharides, called slime are produced.

×The slime helps hold the microorganisms together 

in microcolonies and helps maintain attachment. 

×A protective layer is created by the slime.

×The slime also helps attract other microorganisms 

as well as nutrients.





Growth and Development

×The first microbes to attach themselves are called 
primary colonizers.  Secondary colonizers become 
attracted and encased.   Symbiotic relationships 
develop.  Genetic information is shared.  Chemical 
signals are exchanged.

×Many different types of microbes can become 
attached creating a complex organism.

×Mature biofilms can form within hours.



Progression of biofilm formation on metal.



Filamentous Attachments



Growth of Different Microorganisms on Initial Attachment.



Mature Biofilm, Complex With Material Other Than Microbes



Physical Properties

× The biofilm structure is approximately 73 ï98% 
noncellular material with fluid channels running 
throughout allowing for nutrient flow and removal of 
wastes.

×Different shapes form such as mushroom structures and 
corn cob stacks which are found in dental plaque.

× They can adapt to environmental situations by changing 
shape, sending out appendages to aid attachment and 
filamentous streamers with heads to withstand turbulent 
fluid flows.



In turbulent 

flows, 

ñstreamersò 

are formed. 

The ñheadsò 

attach to the 

substratum 

while the 

downstream 

tail can 

oscillate.

New biofilms form downstream as ñdaughterò cells break off 

and reattach.



Groups of ñstreamerò cells. 

As the fluid flow slows they will form larger groups.



Groups of 

different 

bacteria 

growing in the 

same biofilm.



Biofilm with 

volcano-like fluid 

channels opening to 

interior.



Chemotherapeutic Resistance

× The polysaccharide slime layer helps to protect the biofilm 
communities from invasion by antibiotics and the immune 
system.

× The outer cells also act as protective barriers, allowing the 
inner cells to thrive.

× Bacteria encased in biofilms may be 50 to 500 times more 
resistant to chemotherapy than planktonic bacteria of the 
same strain.



Mature

Biofilm

showing

Heavily

Developed

ñslime

layer.ò



Biofilms and Disease

×Biofilms have adaptability and mobility and can 
spread throughout the body.  

×Biofilms act as a manufacturing plant for 
planktonic forms of microbes.  

×The planktonic microbes can break-off and 
become released throughout the body where they 
are responsible for serious and chronic systemic 
infection.



The Role of Biofilms in Dental 

Disease

× The last 100 + years of dental microbiology should be 

reevaluated using the concept of biofilms.  Colonies of 

isolated planktonic bacteria do not exist.  Laboratory tests 

using individual bacterial strains can provide insight and 

guidelines for study; however, they do not reflect the reality 

of the oral environment.

×Researchers have identified more than 400 bacteria in the 

oral biofilm to date and expect there to be as many as twice 

the number.



Biofilm showing many different types of  bacteria along with red 

blood cells.



Relationship of Dental Disease to 

Systemic Disease

×Biofilm infestation of the dentition and 

periodontium leads to planktonic spread of 

infection to other areas of the body.

×Previous to 1950, before the Sterile Field 

Concept, teeth were extracted because they 

were considered a focus of infection.



Where are Biofilms in the Mouth?

×Dental Plaque

×On Decaying Surfaces

×Within Dentin Tubules

×Attached to Restorations



Biofilms 

in Dental 

Plaque



Biofilm infected dentin tubules.

Where does decay begin and end?



Problems with Polymers

×Hydrophilic

×Porous

×Organic chains subject to chemical change

× Ideal surface areas for biofilm attachment



ñHow To Kill A Toothò

Gordon J. Christensen, D.D.S., M.S.D., PhD. states in his article 

ñHow To Kill A Toothòin JADA, Vol. 136, December 2005 that ñI 

have been told by numerous endodontists that one of the most 

significant factors related to the increase in need for endodontic 

therapy has been the popularity of resin-based composites to restore 

posterior teethò.  

He goes on to suggest that the primary cause of this is damage to the 

pulp.  

He also states that dentinal canals are now sealed by impregnating 

them with resin or coagulate which could further irritate the pulp.



ñAchieving Optimum Retention for 

Restorationsò

by Gordon Christensen, D.D.S.,M.S.D.,PhD.

JADA, Vol. 135, No. 8, Aug. 2004

ñHowever, clinical observations show that when either type 

of dentin bonding is used alone, without mechanical 

retention, some restorations fall off during service.ò

ñThese failures present a confusing phenomenon, since 

dentin bond strengths in vitro show values as strong as or 

stronger than bonds to enamel.ò



More Questionsé

×How might the current procedures using resin-based 
products affect the physiological functioning of teeth and 
the oral cavity?

× Besides killing vital tissues, might these sealants 
themselves interfere with the natural functioning of the oral 
cavity ïwhat about the natural flow of fluids through 
dentin tubules (canals)?  What happens to this flow if the 
tubules (canals) are sealed?

×Could the use of these materials create optimum 
environments for biofilm infestation?

×What can we do to repair teeth, but at the same time not 
create further complications?



Eradication of Biofilms in the Oral 

Cavity

×Except in acute conditions, antibiotics will have no 
long-term effect.

×Mechanical removal is effective, but as we know 
recurrent decay is common.

×Copper ions have been shown to kill planktonic 
microbial forms, but not biofilms.

×Copper ions activated with silver or iron have been 
shown to destroy biofilms.



Copper-Containing Cements

Was the Baby Thrown Out With the 

Bath Water?



Doc Holliday, D.D.S.

In college, John Henry Holliday completed his thesis 
on ñDiseases of the Teethò.  He became an outstanding 
student and innovator.  He worked on several patients in 
the colleges and did extractions, fillings and bridgework 
as well as making dentures from vulcanized rubber.  One 
particular patient was a six-year-old girl who had been 
brought to the school because of John Henryôs reputation  
He created a crown of pure swaged gold and attached it to 
the childôs diseased molar with red copper cement.  The 
usual six-year molars decayed in over twenty five percent 
of children within the first year of resurfacing.  John 
Henry did an excellent job;  the crown remained intact 
until that little girl died; she was 102 in 1967.



Marcus L. Ward, D.D.Sc.

Presented Before The Chicago Dental 

Society, May 1916

Copper containing cements were used extensively throughout the 

nineteenth and early twentieth century with much success in eradicating 

decay.  They contained anywhere from 2% copper to 97%.  As can be 

seen in the following summary of ñDr.Wardôs testsò cements with lower 

concentrations of copper were almost as effective as the ones with high 

copper content.



× The cement manufacturers tried to sell their products on the 

basis that ñmore was betterò and produced cements with 

copper levels that were toxic.

× Some of the cements contained other mineral salts which 

may have contributed to their germicidal ability; as we have 

noted, adding silver or iron to the copper produces a cement 

capable of killing biofilms. Other therapeutic agents were 

added as aids in healing.

× A few dedicated dentists still use them today, however, 

copper cements were largely abandoned, because of the 

myth of the sterile field and because of a reputation for 

toxicity based on Ameôs black copper cement with 97% 

copper.



Studies Showing the Safety of Copper



Cytotoxicity Testing of Docôs Best 

Copper Cement with Copalite Varnish

× Evaluation of Cytotoxicity of the Mixture of Docôs Best Antibiofilm Cement 

Powder with Copalite Varnish Using the Agar Diffusion Method, Yiming Li, 

DDS., PhD., Wu Zhang, MD., Omari Onyango, DDS., MPH.,Biocompatibility 

and Toxicology Research Laboratory, Loma Linda Univ. School of Dentistry, 

Sept. 2, 2005.

× Testing for decolorization, cell lysis, cell response and cytotoxicity 

measured at 24 and 48 hours.

× Conclusion: The mixture of Docôs Best Antibiofilm Cement 

Powder with Copalite varnish is not cytotoxicas evaluated using 

the agar diffusion method.









Evaluating the Anti-Plaque Capabilities of a Copper 

Containing Prophylaxis Paste, Moore, Feldman, 

Abbott and Associates, L.S.U. School of Dentistry, 

2004 

ñGenerally copper compounds appear to possess a 

high level of safety.  Mutagenicity studies on copper 

compounds have been negative and extensive.  

Animal studies using copper compounds have 

indicated a very low level of toxicity.ò



Criteria for an Ideal Dental Cement

× Inorganic material, not subject to chemical changes

×Prolonged anticariogenic activity

×Noncytotoxic

×Biocompatible

×Nonmutagenic

× Infintesimal solubility

×Dependable cementation applications



Docôs Best Products

×Red Copper Cement

×White Copper Cement

×Red Pulp Canal Sealer

×White Pulp Canal Sealer



Formulation

× Docôs Best products were designed using activation principals which allow low 

concentrations of copper ions to be effective against biofilms.

× Phosphate cements were selected because their infintesimal solubility allows copper 

ions to remain in solution continually, providing constant germicidal action through 

dentin tubule flow.  Silver or iron are added for ionic activation of the copper which 

increases the action against biofilms.  Bismuth is also added for its antibiofilm 

characteristics. 

× With proper use of these products planktonic forms of microorganisms are destroyed 

and from clinical studies it appears that biofilms remain absent.  Copper, iron, 

magnesium and zinc promote the health of living tissues,  reduce inflammation and 

enhance immunity response.

× The uses for these products include: cementations, bases, indirect pulp caps, long-

term temporary fillings, endodontic post cementations.



Docôs Best Products Eliminate Biofilm 

Causing Microorganisms In Vitro

× Study performed at Center for Biofilm Engineering; 
Montana State University; Bozeman, Montana, January 
28, 2005 by Paul Sturman, PhD., Director- William 
Costerton, PhD.

×Organisms tested in stagnant media to best simulate oral 
conditions.

× Streptococcus mutans and Lactobacillus paracasei were 
innoculants used as tests for biofilm formation.

×Conclusion:  No biofilm colonization was formed using 
Docôs Best Red Copper Cement or White Copper Cement.













The Ineffectiveness of Fluoride 

Against Decay Causing 

Microorganisms
BSTL Testing Project Report

Refer to results in this test for Fuji 

One glass ionomer with fluoride 

(GLS) innoculated with 

Lactobaccillus- tested at Center for Biofilm 

Engineering, Bozeman, Montana



Excerpt from BSTL results table:

Biofilm Testing Table



Evaluation of Mutagenic Potential of the Mixture 

of Docôs Best White Copper Activated Copper 

Cement with Copalite Varnish Using the Ames 

Salmonella/Microsome Mutagenicity Test

× Study conducted at Loma Linda University School of 
Dentistry, Biocompatibility and Toxicology Research 
Laboratory, Submitted December 22, 2005.

×Researchers:  Yiming Li, D.D.S., Phd., Wu Zhang, M.D., 
Minling Zheng, D.D.S., M.S.

×Conclusion:  The Mixture of Docôs Best White Copper 
Activated Copper Cement with Copalite Varnish is not 
mutagenic in the Ames Salmonellamutagenicity test with 
or without the S9 microsomal activation.

× Tables of Results on following pages.







Mechanical Study



Other Fans of Copper Cements





Clinical Case Studies

Using Docôs Best Products



Six Year

Case Study







After Six Yearsï
No Root 

Calcification, 

Absence of 

Inflammation.



Two 

Year

Case 

Study



Another

Six Year

Case 

Study


