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Why Do We Accept Secondary Cari
As A Normal Occurrence?



Studies on Longevity of
Dental Restorations

A 71% of all restorative treatments are performed on previously
restored teeth with recurrent caries as the predominant cause.
(Fontana and Gonzal€abezas; Compendium, Vol. 21, No. 1,
January 2000; nSecondary Car
An Unresolved Probl emo)

A One short term study reported a 50% failure of Class Il gold
Inlays within seven years (Donovan, Simonsen, Guertin, Tuckel
Journal of Esthetic and Restorative Dentistry, Volume 16, Issue
03, May 2004, NRestorations



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 zingphosphate cements.
(Donovan, Simonsen, Guertin, Tucker; Journal of Esthetic and

Restorative Dentistry, May 2|
to 52 Year so.



Why the Discrepancy in Longevity
Studies ?

x Clinical Technigque
x Dental Materials

x Individual Physiological Resistance to Decay



What do we have to consider ?

x 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.

x Clinical studies, both past and present must be conside
side by side with laboratory tests.

x Consideration must be given to the physiological
Interactions between the oral cavity and the other com|

systems in the body.



Restorative Failures and High Rates of Recurrent Decay
Are Indicators of Dental Materials That Function Poorly
INnVivo-The Road To Change Kk

x We understand the physiology of the oral cavity
x We understand the role of biofilms in dental cari

x \We look to past clinical evidence of materials ar
applications that were successful or unsuccessf

x \We consider the lonterm effects of treatment.
x We ask questions and we are oppainded.
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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 tha
time. He published more than 100 research papers, many c
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 c
corporate politics or economics.

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

NEvery Dbiochemical Process
found to be identical in the rat. The only difference betweer
the two I s the speed of t he



Procedure

Steinman injected acriflavin hydrochloride
(radioactive material) into the abdominal cavitie:
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

x The flow of interstitial fluid moves from the pulp
chamber through the dentin, through the enamel and
Into the mouth.

x The flow can also reverse itself or become stagnant.
can be seltleansing or sel€ontaminating.

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



NThe first step I n dent al
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 fron
the pulp chamber and the dentin.

Metabolism Is ending; the tooth is dying. Where did the
contamination come from? Does this contamination mo
elsewhere?
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Other Thought Provoking
Observations By Dr. Steinman



NOn 1 denti cal, poor di
developed 4.8 cavities per animal compared to
nonexercised rats who developed 14.9 cavities
per ani mal . o

Decay Is more predominant when the system is
Nsympat heti ¢ dominant O

He commented, nLocal f
they are not the Initiating factors in dental decay.
Decay I s a systemic di



The OralSystemic Link How Much Do
We Know?

This is the front page headline of the December 2005 issue of the
jour nal Al nside Dentistryo. Ter
knowl edge and proof of this | inl
dentists need to take more responsibility fordterall health of their
patients.

A few of the most welknown of these links are the existence of the
associations between heart disease, stroke, diabetes, and preterm low
wel ght babies which the articl e
researcckhbased proof o. Two reference
aspirated oral pathogens being responsible for pneumonia and respira
disease.

nNOf significance I s the fact
years from being focused on the repair of damage within the oral cavity
more proactive activities, such

Panagakos, DMD, PhD, Associate Director of Clinical Dental Researcr
ColgatePalmolive Co.



Secondary Decay Is One Of The
Primary Causes Of Systemic Infecti
xLet s | earn more abou:
xLet s | earn more abou:

xLetos | earn how to pr



Planktonic Microorganisms

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

x Planktonic microorganisms are like strains that exist el
singularly or in groups in a freffoating state. They are a
serious threat In this state, but are usually susceptible 1
anti birotics and the body:
bacteria or microorganisms have been the basis for stt
and the focus for treatment by the medical and scientif
community for over a century.



Biofilms

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

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

059% 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 wi
havoc in our bodies.
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How Do Biofilms Form?



Surface Attachment

x Gravity can cause organisms to settili¢g and end
up resting on a surface.

x Bacteria often have negative charges and may |
attracted to the positive charges on surfaces.

x Many surfaces attract and concentrate nutrients
which bacteria have the capacity to detect and
move toward (chemotaxis).



Slime Matrix

x After attachment, copious amounts of extracellu
polysaccharides, called slime are produced.

x The slime helps hold the microorganisms togetr
IN microcolonies and helps maintain attachment

x A protective layer Is created by the slime.

x The slime also helps attract other microorganisr
as well as nutrients.
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Growth and Development

x The first microbes to attach themselves are calls
primary colonizers. Secondary colonizers becol
attracted and encased. Symbiotic relationships
develop. Genetic information is shared. Chemi
signals are exchanged.

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

x Mature biofilms can form within hours.
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Bacterium

2
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Filamentous Attachments



Bacterial filament

Growth of Different Microorganisms on Initial Attachment.



Bacterial filament

Diatom
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Mature Biofilm, Complex With Material Other Than Microbes



Physical Properties

x The biofilm structure is approximately 73€8%
noncellular material with fluid channels running
throughout allowing for nutrient flow and removal of
wastes.

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

x They can adapt to environmental situations by changin
shape, sending out appendages to aid attachment and
filamentous streamers with heads to withstand turbuler
fluid flows.
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Groups of Astreamer o

As the fluid flow slows they will form larger groups.
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Chemotherapeutic Resistance

x The polysaccharide slime layer helps to protect the biof
communities from invasion by antibiotics and the immu
system.

x The outer cells also act as protective barriers, allowing
iInner cells to thrive.

x Bacteria encased In biofilms may be 50 to 500 times m
resistant to chemotherapy than planktonic bacteria of tt
same strain.
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Biofilms and Disease

x Blofilms have adaptability and mobility and can
spread throughout the body.

x Blofilms act as a manufacturing plant for
planktonic forms of microbes.

x The planktonic microbes can break and
become released throughout the body where thi
are responsible for serious and chronic systemi
Infection.



The Role of Biofilms in Dental
Disease

x The last 100 + years of dental microbiology should be
reevaluated using the concept of biofilms. Colonies of
Isolated planktonic bacteria do not exist. Laboratory tes
using individual bacterial strains can provide insight anc
guidelines for study; however, they do not reflect the re:
of the oral environment.

x Researchers have identiflied more than 400 bacteria In t

oral biofilm to date and expect there to be as many as t\
the number.
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Biofilm showing many different types of bacteria along with red
blood cells.



Relationship of Dental Disease to
Systemic Disease

x Blofllm infestation of the dentition and
periodontium leads to planktonic spread of
Infection to other areas of the body.

x Previous to 1950, before the Sterile Field
Concept, teeth were extracted because the
were considered a focus of infection.



Where are Biofilms in the Mouth?

x Dental Plaque

x On Decaying Surfaces

x Within Dentin Tubules

x Attached to Restorations



Corn cob structure
aggregate of stacked
organisms

Biofilms
In Dental
Plague




Where does decay begin and end?




Problems with Polymers

Hydrophilic
Porous
Organic chains subject to chemical change

|deal surface areas for biofilm attachment



nHow To Ki | |

Gordon J. Christensen, D.D.S., M.S.D., PhD. states in his article
AHow To Kiiln AADAoOotV®I . 136,
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 relsased composites to restor
posterior teetho.

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

He also states that dentinal canals are now sealed by impregnat
them with resin or coagulate which could further irritate the pulp.



NAchieving Optil mu.]
Restorati onso
by Gordon Christensenp.s..m.s.p..php.

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

nNHowever, <clinical obseryv
of dentin bonding is used alone, without mechanical

retention, some restorat.
NThese fallures present a

dentin bond strengths in vitro show values as strong as
stronger than bonds to en



More Questili o

How might the current procedures using rdsased
products affect the physiological functioning of teeth ar
the oral cavity?

Besides killing vital tissues, might these sealants
themselves interfere with the natural functioning of the
cavityT what about the natural flow of fluids through
dentin tubules (canals)? What happens to this flow if t
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 n
create further complications?



Eradication of Biofiims in the Oral
Cavity

x Except In acute conditions, antibiotics will have
long-term effect.

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

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

x Copper ions activated with silver or iron have be
shown to destroy biofiims.
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CopperContaining Cements

Was the Baby Thrown Out With the
Bath Water?



Doc Holliday, D.D.S.

In college, John Henry Holliday completed his thes
on NDIseases of the Teet
student and innovator. He worked on several patients
the colleges and did extractions, fillings and bridgewot
as well as making dentures from vulcanized rubber. C
particular patient was a syearold girl who had been
orought to the school b e
He created a crown of pure swaged gold and attachec
t he chi | dos dredsceppes ccmentie |
usual sixyear molars decayed In over twenty five perc:
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.




Copper containing cements were used extensively throughout tl
nineteenth and early twentieth century with much success in eradic
decay. They contained anywhere from 2% copper to 97%. As ca
seen I n the foll owing summary
concentrations of copper were almost as effective as the ones witlr
copper content.

Cement Copper Content Bacterial Count Efficiency
Per CC. after 24 hours

Ames Black 97% 0 100%
Caulk’s Black 25% 40,500 97.9%

Caulk’s Red 8% 41,000 97.7%
Fleck's Red 7% 20,450 98.9%
Caulk’s White 2% 81,000 95.9%
Smith’s White 2% 81,000 95.9%

Marcus L. Ward, D.D.Sc.

Presented Before The Chicago Dental
Society, May 1916



x The cement manufacturers tried to sell their products or
basi s that nmore was bet't
copper levels that were toxic.

x Some of the cements contained other mineral salts whic
may have contributed to their germicidal ability; as we h
noted, adding silver or iron to the copper produces a ce
capable of killing biofilms. Other therapeutic agents wer
added as aids in healing.

x A few dedicated dentists still use them today, however,
copper cements were largely abandoned, because of th
myth of the sterile field and because of a reputation for
toxi city based on Amedos Db
copper.
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Studies Showing the Safety of Copr



Cytotoxicity Te:

Copper Cement with Copalite Varni:

X

Eval uati on of Cvtotoxicity of t he

Powder with Copalite Varnish Using the Agar Diffusion Methgoming 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 cytotoxici
measured at 24 and 48 hours.

Conclusion The mi xture of Doc O0s [
Powder with Copalite varnish 30t cytotoxic as evaluated using

the agar diffusion method.




Table 1
Evaluation of Cytotoxicity of Mixture of Doc's Best Antibiofilm Cement
Powder with Copalite Varnish Using the Agar Diffusion Method
(24-hour Data)

Group *® Decolorization Cell Lysis Cell Cytotoxicity
cm Index % Index Response

Negative Control 0 0 0 0 0/0 None

Mixture of Doc’s Best with Copalite
Fresh mixture 0 0 0/0 None
Set Material 0 0 0/0 None
Medium Extracts 0 0 0/0 None
Cottonseed Oil Extracts 0 0 0/0 None
4.

Positive Control 1.45+0.00 5 64.0+ 0.04 0 5/4 Severe

*  Mixture of Doc’s Best with Copalite: the mixture of Doc's Best Antibiofilm Cement Powder

with Copalite Varnish. Negative Control: filter disk with 50 uL sterile culture media without
serum; Positive Control: filter disk with 50 uL phenol.
N=4. The distance from the sample (cm) = (Diameter of the Decolorization Zone - Diameter
of the sample) / 2. The value of 1.45 cm indicates a decolorization of entire culture well (3.5
cm in diameter): 1.45 cm x 2 + 0.6 cm (diameter of the sample). Decolorization Index is 1 if
the Decolorization Zone is limited to the area under the sample (Appendix A).




Table 2
Evaluation of Cytotoxicity of Mixture of Doc’s Best Antibiofilm Cement
Powder with Copalite Vamish Using the Agar Diffusion Method
(48-hour Data)

Group * Decolorization Cell Lysis Cell Cytotoxicity

cm° Index % Index Response

Negative Control 0 0 0 0 0/0 None

Mixture of Doc’s Best with Copalite
Fresh mixture 0 0/0 None
Set Material 0 0/0 None
Medium Extracts 0 0/0 None
Cottonseed Oil Exiracts 0 0/0 None

Positive Control 1.45+0.00 5 90.0+004 5 55 Severe

*  Mixture of Doc’s Best with Copalite: the mixture of Doc's Best Antibiofilm Cement Powder

with Copalite Vamish. Negative Control: filter disk with 50 plL sterile culture media without
serum; Positive Control: filter disk with 50 pL phenol.
N=4. The distance from the sample (cm) = (Diameter of the Decolorization Zone - Diameter
of the sample) / 2. The value of 1.45 cm indicates a decolorization of entire culture well (3.5
cm in diameter): 1.45 cm x 2 + 0.6 cm (diameter of the sample). Decolorization Index is 1 if
the Decolorization Zone is limited to the area under the sample (Appendix A).




Appendix A

Evaluation Criteria for Agar Diffusion Test

Zone Index
Mo detectable zone around or under sample
Zone limited to area under sample
Zone <0.5 cm from sample
Zone <1.0 cm from sample
Zone >1.0 cm from sample but not entire plate
Zone involves entire plate

Lysis Index
No observable lysis
<20%
20 - 40% of zone lysed
41 - 59% of zone lysed

60 - 80% of zone lysed
>B0% of zone lysed

Procedures
1. The area of discoloration will be evaluated and measured for each plate.
2. The extent of lysis within a zone will be estimated using an inverted microscope.

Response Index
Cell Response = Decolorization Index / Lysis Index

Interpretation of the results

Cell Response Interpretation
0/0 - 0.5/0.5 Nontoxic

M -15M15 Mildly toxic

212 -3/3 Moderately toxic
4/4 - 5/5 Severely toxic




Evaluating the AntPlaque Capabillities of a Copp
Containing Prophylaxis Pasteloore, Feldman,
Abbott and Associates, L.S.U. School of Dentistr

2004

NGenerally copper co0mg
high level of safety. Mutagenicity studies on cop
compounds have been negative and extensive.
Animal studies using copper compounds have

l ndi cated a very | ow |



Criteria for an ldeal Dental Cemen

Inorganic material, not subject to chemical chan
Prolonged anticariogenic activity

Noncytotoxic

Biocompatible

Nonmutagenic

Infintesimal solubllity

Dependable cementation applications
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DocoOoOs Best Pr

x Red Copper Cement

x White Copper Cement

x Red Pulp Canal Sealer
x White Pulp Canal Sealer



Formulation

Docb6s Best products were designed
concentrations of copper ions to be effective against biofilms.

Phosphate cements were selected because their infintesimal solubility allows
lons to remain in solution continually, providing constant germicidal action thrc
dentin tubule flow. Silver or iron are added for ionic activation of the copper w
iIncreases the action against biofilms. Bismuth is also added for its antibiofilm
characteristics.

With proper use of these products planktonic forms of microorganisms are de:
and from clinical studies it appears that biofilms remain absent. Copper, iron,
magnesium and zinc promote the health of living tissues, reduce inflammatiol
enhance immunity response.

The uses for these products include: cementations, bases, indirect pulp caps,
term temporary fillings, endodontic post cementations.



Doc0O0Os Best Pr oduc
Causing Microorganismis Vitro

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

Organisms tested in stagnant media to best simulate or
conditions.

Streptococcus mutans and Lactobacillus paracasei wer
Innoculants used as tests for biofilm formation.

Conclusion: No biofilm colonization was formed using
Docos Best Red Copper Cen



BSTL Testing Project — Final Report
Fraser Dental — Efficacy of dental cement in biofilm prevention in a stagnant system
28 January 2005

Background

I'he following workplan describes the results of testing performed for Fraser Dental as the fourth
phase of testing the efficacy of dental cement coupons containing antimicrobial compounds,
Fraser has supplied the CBE with 4 types of standard-sized coupons (labeled GLS, RCC, WC,
and WC+). The tests described below will be performed in stagnant test tubes

Growth Curve Study

A growth curve study of Streptococcus mutans ATCC 25175 and Lactobacillus paracasei was
completed in order to determine optimal media concentration and time necessary for the
organisms to reach log phase. S mufans was grown anaerobically in full-strength Brain Heart
Infusion (BHI) broth and L. paracasei was grown aerobically in full strength Lactobacilli MRS
broth. Both cultures were incubated at 37°C. Based on the growth curve study, it was
determined that 8. mutans reaches log phase afier 22 hours of anaerobic incubation in BHI broth
at 37°C. L. paracasei reach log phase after 46 hours of acrobic incubation Lactobacilli MRS
broth at 37°C.

stagnant Biofilm Study

Eight coupons of each type were placed in glass scintillation vials and autoclaved. Sterile BHI
broth at a concentration of 37 mg/L and sterile Lactobacilli MRS broth at a concentration of 55
mg/L was added to appropriate vials. The tubes were incubated at room temperature for 48
hours. The tubes were inoculated with 100 pl of S mutans or L. paracasei grown for the
appropriate amount of time at a concentration 10° — 10* CFU/m1 . Vials inoculated with S
mutans were incubated anaerobically for 48 hours at room temperature. Vials inoculated with [
paracasei were incubated for 48 hours aerobically at room temperature.

At the end of the 48 hour incubation, the coupons were removed from the vials, scraped to
remove biofilm. The biofilm samples were disaggregated via homogenization. The samples
were diluted and plated on tryptic soy agar. S. mutans samples were incubated anaerobically for
60 hours at 37°C. L paracasei samples were incubated aerobically for 60 hours at 37°C

As is apparent in Table 1, all coupon types completely retarded biofilm colonization with the
exception of GLS coupons challenged with Lacrobacillus in MSR media, and PC coupons
challenged with Lactobacillus in MSR media. No colonization was observed on any other
coupon samples.




Table 1. Test tube designation, inoculum, media and average colonization.

|

Tube Numbers

Coupon
Type

[nnoculum

Media

Average Colonization
(CFU/cm’)

13
4-6

GLS
GLS
GLS
GLS
RCC
RCC
RCC
RCC
WC
WC
WC
WC
WC+
WC+
WC+
WCH
PC
PC
PC
PC

S. mutans
Lactobacillus
none
none
S. mutans
Lactobacillus
nonec
none
S. mutans
Lactobacillus
none
none
S. mutans
Lactobacillus
none
none
S. mutans
Lactobacillus
none
none

BHI
MRS
BHI
MRS
BHI
MRS
BHI
MRS
BHI
MRS
BHI
MRS
BHI
MRS
BHI
MRS
BHI
MRS
BHI
MRS

0
684
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Table |, Tes ube designation, inocufum. media and averape colonization

Tube Numbers Ciimipn lmee wlam Sedin [ dvempe Colonization (CFUYom §
-3 5. rutans HHI (i}
-6 Lils Lactobacihis MRS fisd
T GLS Anne EHI ¥
g GLS proiey MRS 0
RT RCC G, mkar BHI o
12-14 RCC Laciobacilhas MES 1]
3 ROC Ao BHI i
f RCC mone MBS @
i9 Wi 5. matans BHI o
20-22 WL Laciobacillus
Wi nome

PC

Cement Coupons:

ilLS —
RCC =
WC =
WO+ =

Loi#
Fuji I Glass lonomer Cement with Fluoride 0402051
DOC’S BEST Red Copper Cement A2920-9
DOC’S BEST White Copper Cement 13810-6
White Copper + formula in Cement CS-11-04
Durelon Cement 166317

Manufacturer

GC America

Cooley & Cooley Ltd
Cooley & Cooley Ltd
CopperDENTX

iM ESPE



A test was designed by Paul Sturman, Ph.D., William Costerton, PhD.(director) and Timothy
Fraser, D.D.S., at Montana State University-Bozeman, Center for Biofilm Engineering in order to
test the effectiveness of DOC’S BEST™ Copper Cements against Biofilm formation.

Coupon#1
Coupon#2
Coupon#3
Powder

DOC’S BEST™ White Copper Cement

DOC’S BEST™ Red Copper Cement

DOC’S BEST™ White Copper Plus Cement
DOC’S BEST™ Red Copper Cement Powder only

Testing Method:

Three types of dental cement coupons (labeled 1,2,and 3), dental cement powder, and
polycarbonate coupons (as an untreated control) were placed into test tubes with S5ml sterile
Tryptic Soy media at a concentration of 30mg/L. Each type of coupon was placed into 3 separate
test tubes (for 3 replicates). The dental cement powder was placed in the test tube at a
concentration of 1gm/L (5mg/5ml). Each of the test tubes was capped to insure sterility was
maintained and allowed to incubate for 48 hours to facilitate dissolution of the biocide from the
coated coupons. Following this, each of the test tubes received a 100 pul. bolus containing
Staphylococcus aureus at a concentration of 2.8 x 103 cells. A single control tube for each coupon
type (and powder) received no inoculums. Prior to inoculation, §. aurens was grown from frozen

stock culture in TSB media to the necessary concentration. Following inoculation, tubes were
covered and incubated for 48 hours, after which the coupon was removed and attached biofilm
was physically scraped into dilution buffer disaggregated using a tissue homogenizer and serially
diluted and plated on R2A agar. Results are reported as CFU/cm2 on the coupon surface

Results:

While uncoated polycarbonate coupons exposed to the S. aureus inoculum indicated cell
colonization at an average density of 1.08 x 106 CFU/cm2, none of the dental cement coupons
contained any measurable biofilm accumulation (Table 1). All dental cement formulations tested,
and the dental cement powder, was 100% effective in preventing biofilm accumulation under the

condition tested.




Table 1. Results of Fraser Dental Cement Coupon Testing, December 16, 2003

Sample Description

Dental Cement Coupon #1A
Dental Cement Coupon #1B
Dental Cement Coupon #1C
Dental Cement Coupon #2A
Dental Cement Coupon #2B
Dental Cement Coupon #2C
Dental Cement Coupon #3A
Dental Cement Coupon #3B
Dental Cement Coupon #3C
Dental Cement Powder #4A
Dental Cement Powder #4B
Dental Cement Powder #4C
Polycarbonate Coupon #5A

Polycarbonate Coupon #5B

CFU/cm2

(inoculated)
(uninoculated)
(inoculated)
(inoculated)
(uninoculated)
(inoculated)
(inoculated)
(inoculated)
(uninoculated)
(uninoculated)
(inoculated)
(inoculated)
(uninoculated)
(inoculated)

,00E+05

Conclusion:
DOC’S BEST™ Cements are 100% effective in preventing biofilm accumulation under the

condition tested. Findings are consistent with earlier claims that certain copper containing
cements are both highly antimicrobial and highly anticariogenic.




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
LactobaccilluStested at center for Biofilm

Engineering, Bozeman, Montana



Biofilm Testing Table

Excerpt from BSTL results table:

Table 1. Test tube designation, inoculum, media and average colonization.

Tube Numbers Media Average Colonization (CFU/cm?)
-3 GLS S. mutans BHI 0
=6 GLS Lactobacillus MRS
" GLS s BHI
8 GLS none MRS
RCC S. mutans BHI
RCC Lactobacillus MRS
RCC none BHI

Cement Coupons: Lot# Manufacturer

GLS = Fuji I Glass Ionomer Cement with Fluoride 0402051 GC America

RCC = DOC’S BEST Red Copper Cement A2920-9 Cooley & Cooley Ltd
WwC DOC’S BEST White Copper Cement 13810-6 Cooley & Cooley Ltd
WC+ = White Copper + formula in Cement CS-11-04 CopperDENTX

PC = Durelon Cement 166317 3M ESPE




Evaluation of Mutagenic Potential of the Mixture
of Docos Best White C
Cement with Copalite Varnish Using the Ames

SalmonelldMicrosome Mutagenicity Test

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

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

Concl usi on: The MiI xture
Activated Copper Cement with Copalite Varnish is not
mutagenic in the AmeSalmonellanutagenicity test with
or without the S9 microsomal activation.

Tables of Results on following pages.




Table 1
Evaluation of Mutagenic Potential of the Mixture of Doc's Best White Copper Activated
Copper Cement with Copalite Vanish Using the Ames Salmonella Mutagenicity Test
(Without S9 Activation)

Dose Revertants/Plate R
(Dilution) ~ TAS7a TASB TA100 TA102

Megative Control - 123+ 4) 18+ :4\' 169 1;' 185 ¢ 38’

Test Agent ®

Doc's Best/Copalite Extracts 1:9 98+ 6| 14 4| 169+ 6| 191 1
1.4 82+ 0O 19+ 158+ 1 218+ 16

1:2 BBx 11 12+ 187+ 28| 201+ 24

103+ 13 11 # 180+ 1] 211 6
A A Y, -

Positive Control - 1004 + 130 2028+ 504 1172+ 127 1536 91

* Doc's Best/Copalite: mixture of Doc’s Best White Copper Cement with Copalite Vanish;
Negative Control: sterile saline; Positive controls: TAS7a and TAS8, 4-nitro-o-
phenylenediamine (20 pg/plate); TA100, Sodium azide (5 pg/plate); TA102, t-butyl
hydroperoxide (100 pg/plate).

Mean + standard deviation (N=2). Values within brackets are not significantly different as
determined using the Student-Newman-Keuls method.




Table 2
Evaluation of Mutagenic Potential of the Mixture of Doc's Best White Copper Activated
Copper Cement with Copalite Vanish Using the Ames Salmonella Mutagenicity Test
(With S9 Activation)

Test Agent ® Dose Revertants/Plate
(Dilution) TASTa TADE Tﬂlﬂﬂ ) TA102 )

. = ™ . '
Negative Control - 257 + 42 21+ 143+ 16| 353+ 24

Doc's Best/Copalite Extracts 18 195+ 47 17 % 150+ 9| 332+ 2
1:4 231+ 35 19 = 141+ 1| 280+ 3

12 218+ 0 19+ 5| 163+ 1| 358+ 28

227+ 23 17+ 6| 169+ 14] 360+ 54
J Wy, / W,

Positive Control - 1276+ 96 3304 £ 238 1944+ 11 1945+ 69

® Doc’'s Best/Copalite: mixture of Doc’s Best White Copper Cement with Copalite Vanish;
Negative Control: sterile saline; Positive control: TAS7a, TAS8 and TA100, 2-aminofluorene
(15 pg/plate); TA102, 1,8-dihydroxyanthraguinone (50 pg/plate).
Mean + standard deviation (N=2). Values within brackets are not significantly different as
determined using the Student-Newman-Keuls method.




Mechanical Study

TABLE 111

Compressive strength and zolubility of cements.

TABLEAU III. Force de compression et solubilité des ciments,
- —EBLLE 1Il. Compressionsstiirke und L8sbarkeit von Zementen.
'-m OLA IL. Resisienza alla compressione & solubilitd dei cementi.
Il Zinc : 3 : Y LA TIl. Resistencia a la compresion y solubilidad de los cementos.

FROSHLALS Cementing| 6,000-T2;000 Commremine S| Sl an
o : k! ompr '\"‘E ll‘tﬂi‘! . g‘l i Lion
Red Filli £ 9y 000 * ‘i, of Cement ‘F“dluy old specimens stored in JEI;L!:::
11 Copper iling ' 5 . _.] distilied water at 37° C (99* F) vate for 7 days
Phos- { Cementing 14,000 2)

phﬂ-tﬁ Ibfin® kg/em® by wi piem

. " [ old
Black | Filling I 9,000 %) il Filling 2,000-5,500 ) | 141-387 0.02-0.1 1) +11t0—387

Filling 19,000 3)
Cementing] 6,000-TZ000 ©) | 422-844

- T

I Copper
—]2n

Phos- | Cementing

|
[Red |F't|linn | Caooon Y | 147 005Yy |
phate I I

Black | Filling |
Cementing| 6,000-22,000 % | 422-1547 | a.1-3.5 ) |+sm—:s 0
IV Silicate JFmin; ‘ 10,500-21,500 %) ’ 738-1770 I 0.6-5.0 © |+ Sto— 269
+ Mto— 59
V Zinc Silicate | Cementing| 14,000-18,500 % | 984-1301 | 0.44-19% | =
(Stein Coments)'coing | 19,500 9-25,5000)] 1371-1793 | 029209 | — 219

V1 Resin Cementing| 7,500-12,5009 | 527879 | 00049 |—14610—2759

T} Paffenbarger and Caul, 1940, " Schouboe, Paffenbarger and Sweenay, 1954,
") Worner, 1940. ™y Skinner, Cooper and Ziehm, 1950,

Y Wornar, 1940-41, " Paffenbarger and Sweeney, 1931,

) Paffenbarger, Schoonover and Souder, 1938. ") Worner, Aug.-Sept., 1940,

") Paffenbarger, Sweaney and [saacs, 1934,
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Other Fans of Copper Cements



Dear Tim:

Gerald C. Jacksaa, D.M.D. | began my dental career at Tufts University School of Dental Medicine in 1955. It was a time when old
B dental materials and techniques were being replaced by new ones based on changes of thought about
September 10, 2002 treatment, This changing of the guard was met with mixed emotions by some of the fine, older dentists who
felt that some of the old techniques deserved serious consideration based on their proven merit, One of my
i professors gave a lecture on the exceptional durability and longevity of gold swaged crowns, cemented with
Reno, My, EDS02 red copper cement,

The gold swaged crowns were rapidly being replaced by the cast gold crowns as impression materials and
casting techniques improved. The general feeling among older dentists at the time was that the gold swaged
crown when cemented with red copper was still very useful, especially where health or economics would

1695 Lakeside Drive

Feno, Nevada 89509 prevent the fabrication of a fine, gold casting. Confusion on the copper cements existed, because several
A companies had developed high copper containing cements with high solubility that were nothing like the
(TO02) 323-1775 (- ¥ &

FAX '*J - traditional red copper cements which had proven so dependable.

In many of the patients | observed very old gold swaged crowns with occlusal holes, due to long wear, What
was most surprising was that the red copper cement still covered and protected the tooth and that recurrent
caries were rare. Even more surprising was the existence of areas of hardened, inactive decay beneath the
cement. Presumably this decay had been lefi at the time of the restoration placement and one would have
expected washed out cement and decay, Instead there remained a stable compound which had enabled the
tooth to survive.

As time passed, [ specialized in endodontics, a field of dentistry with its own unigue problems surrounding
the carious process. When decay oceurs is a post preparation or on the pulpal floor of a tooth, it often signals
an extraction. New glass ionomer cemenis and bonded resin cements promised improved dimensional
stability, better strength and more resistant seal, but I found them to be clinical disappointing. They lacked
decay resistance and seemed permeable with high reactivity within the oral environment, typical of organic
compounds,

Based on my clinical observation of the decay resistant qualities of red copper cement, I decided to try it with
post and core cementation, The product proved very satisfactory and [ believe it added years of service to the
teeth | treated. The carious process and cement failures virtually ceased to exist. 1 used red copper cement
for the next twenty years and was most satisfied with its performance.

Singerely,
. et K

Gerald Cafackson, D.M.D.
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Clinical Case Studies

Usi ng DocoO0Os Be



Tooth # 18- Through and through decay
(x-ray taken 2-11-99)

Six Year

Tooth # 18- Two years later

Case Study



Tooth # 18- Composite filling removed ‘
after two years displaying red copper cement
indirect pulp cap

w




TOOTH # 18- Secondary Dentin Formation
after two years




Tooth # 18- Vital, no root calcification
(both x-rays taken on 2-21-05)

Tooth # 18- Vital, no root calcification
(both x-rays taken on 2-21 -05)

After Six Years
No Root
Calcification,
Absence of
Inflammation.




Tooth # 13- Decay through to pulp chamber
(x-ray taken in August 2003)

%

Tooth #13- Vital with secondary dentin formation
Doc’s Best Red Copper base (x-ray taken, August 2005)




2-11-99 Pa of initial Gross Decay

Case
Study

Another

Six Year




