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Where does Where does EndodonticsEndodontics start ?start ?

Why do we accept secondary Why do we accept secondary 
caries as a normal occurrence?caries as a normal occurrence?

· 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 Problem ò

· Consideration must be given to the physiological 
interactions between the oral cavity and the other complex 
systems in the body.



ñHow to Kill a ToothòñHow to Kill a Toothò
by Gordon Christensen, by Gordon Christensen, 

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

JADA, Vol. 136, Dec. 2005JADA, Vol. 136, Dec. 2005

He states:
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 suggest that the primary cause is damage to the pulp.
He also states that dentinal canals are now impregnated  
with resin, which could further irritate the pulp.



Problems with PolymersProblems with Polymers

ÅHydrophilic  (diluents + adhesive primer)
ÅPorous
ÅPolymerization shrinkage
ÅOrganic chains subject to chemical change
ÅIdeal surface for biofilms attachment
ÅMultitude of different restorative materials and

adhesives systems :

ñLong-term in vivo research should be preferred regarding dental 
materials. However, in vivo studies usually take longer than 
commercial changes in adhesive systems. Therefore, when the result 
of an in vivo research is finally published, the adhesive system with 
that specific composition is no longer available in dentistry marketò.



ñAchieving Optimum Retention ñAchieving Optimum Retention 
for Restorationsòfor Restorationsò

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

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



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 ourselves questions, we stay open -

minded and we stay focused on reaching truths.



Dental Physiology LessonsDental Physiology Lessons
From Dr. Ralph R. SteinmanFrom 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, 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 are as follows: 

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 



ProcedureProcedure

·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 enamel surface).

ConclusionConclusion

·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 What does this say about the idea of 
creating and maintaining a sterile field?creating and maintaining a sterile field?

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

·Fluid flow is altered : from the pulpal chamber 
outward to inward flowing from the mouth.  
Next, inflammation occurs in the pulp chamber,           
then in the dentin. 

·Magnesium, copper, iron, manganese, ATP, ADP, 
sulf -hydro groups and acetylcholine begin to 
disappear 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 Other thought provoking 
observations by dr. Steinmanobservations 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



Parotid Endocrine Function HPEAParotid Endocrine Function HPEA
Research done with Dr Leonora, demonstrates the role of 
Hormonal Factors involved in the decay process.



Biofilm infected dentin tubules

Where does decay begin and end?Where does decay begin and end?



Biofilms  Physical PropertiesBiofilms  Physical Properties

The biofilms 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.



Biofilms and DiseaseBiofilms and Disease

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.

Researchers have identified more than 400 bacteria in 
the oral biofilms to date and expect there to be as many 
as twice that number.

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



Eradication of Biofilms Eradication of Biofilms 
in the Oral Cavityin 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.



Marcus L. Ward, D.D.S. ñChicago Dental Society,ò Mai 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, cements with 
lower concentrations of copper were almost as effective 
as the ones with high copper content.   NB Fleckôs red



ÅThe cement manufacturers tried to sell their products 
on the basis that ñmore was betterò and produced 
cements with copper levels that were toxic.

ÅSome 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.

ÅA 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 Ames black copper cement with 
97% copper.



Criteria for an Ideal Dental CementCriteria for an Ideal Dental Cement

·Inorganic material 
·Not subject to chemical changes
·Prolonged anticariogenic activity
·Not cytotoxic
·Biocompatible
·Not mutagenic
·Infinitesimal solubility
·Dependable cementation applications : 

cementations, bases, indirect pulp caps, 
long - term temporary fillings, endodontic post 
cementations. 



Material :Material : Docôs Best / CopaliteDocôs Best / Copalite



FormulationFormulation

·Docôs Best products were designed using activation 
principals which allow low concentrations of copper ions to 
be effective against biofilms.

· Phosphate cements, selected because of their infinitesimal 
solubility, allow copper ions to remain available 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.



Old School Approach Confirmed by New Old School Approach Confirmed by New 
Studies Showing the Safety of CopperéStudies Showing the Safety of Copperé



· 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 lyses, cell response and cytotoxicity 

measured at 24 and 48 hours.

· Conclusion : The mixture of Docôs Best Antibiofilm Cement Powder 

with Copalite varnish is not cytotoxic as evaluated using the 

agar diffusion method. 

Cytotoxicity Testing of Docôs Best Copper Cytotoxicity Testing of Docôs Best Copper 
Cement with Copalite VarnishCement with Copalite Varnish



Evaluation of Mutagenic Potential of the Evaluation of Mutagenic Potential of the 
Mixture of Docôs Best White Copper Activated Mixture of Docôs Best White Copper Activated 
Copper Cement with Copalite Varnish Using Copper Cement with Copalite Varnish Using 
the Ames the Ames SalmonellaSalmonella // MicrosomeMicrosome Mutagenicity Mutagenicity 
TestTest

· 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 Salmonella mutagenicity test with or 
without the S9 microsomal activation.


