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Abstract: A seriesof experiments were performed to determine the relative impact of NovaMin
concentration (dose), particle size and exposure time on deposition of new Calcium and Phosphorus
onto tooth surfaces. NovaMin was Neutron Activated to allow scintillation counting of the Caand P
deposited onto the tooth surface, as distinguished from original Caand P of the existing tooth structure.

Concentration of NovaMin had an exponential relationship to new mineral formation in arange from
0.01% to 10.0%, indicating that significant gains could be made from modest increases in concentration
and that, for the particle size of NovaMin tested, the optimum concentrations were above 5%.

Exposure time has a generaly linear effect on new mineral formation, up to 40 minutes of exposure
time, indicating that users of NovaMin dentifrice would be best served to maximize dwell time by
refraining from rinsing, drinking, etc. for sometime after brushing.

Finally, it was shown that smaller particles, aready known to release Ca and P ions morerapidly and in
higher quantities, also formed higher amounts of new Caand P deposition than did larger particles.

Objective:

A szries of expaiments were conducted to
determine the relationship between amourt
of new caciumphosphate minera
formetion on tooth surfeces and the dose
level and exposure time of teeth to
NovaMin® (Bioglass) datifrices, as well
& dfects on the size of the NovaMin
paticles themselves on surface minera

deposition.

This work wes conducted at Southwest
Research Institute (“SwRI”) and 50+ year
od independert, nonprofit research
institute established for “the betterment of

science and technology”, located in San
Antonio Texas. (Www.swri.edu).

Methods:

In order to quartitatively distinguish and
messure Caand P that was being deposited
onto the tooth surface from the pre-existing
Hydroxygpetite of the natural tooth, SWRI

developed a method whereby they exposad
NovaMin particulates to neutrons, creating
gamma ray emitting isotopes unique from
those which would normdlly be found in
teeth (a process caled “Neutron
Activation”). Further, while NovaMin
cortains Si, Na Ca and P, it was possble
to infer that any meesured radiation would
befrom theCaand P, because the half-lives
of the Si and Na isotopes were just a few
hours, versus weeks for the Ca ad P
isotopes (goproximately 25 and 2 weeks
respectively). Since sevad days passad
between Neutron Activetion of the
NovaMin and the experiments themsdlves,
most or al gamma rays measured during
the experiments would be from the Caor P
(athough Si and Namay well be present).

In each of 3 expeaiments, extracted bovine
teeth were usad. In the experiment, the
varieble of dose (concertration), particle
size and exposure time was isolated. Tegth
were treated according to the expaimenta

design and messurement was dore via
scirtillation counting using a Beckman
Instruments LS 6000 TA Scintillation
Counter. Samples were ezch placed into a
10ml via of Ready Gd liquid scintillation
cocktail, with the treated surfece fecing the
top of thestandard cintillation vial.

The <cirtillation counts were used & a
quantification of new Ca and P deposited
on the surface — thus higher counts indicate
higher levels of Caand P deposition.

Experiment 1: Concentration

Commercidly availeble aqueous dentifrices
weae used, with the addition of 0.01%,
0.068%, 0.1%, 0.5%, 1.0%, 5.02, 7.5% ad
10.0% NovaMin by weight (NovaMin “F5
Blend” of particulates used in all cases).
Teeth were treated with a 1:1 mixtureof the
dentifrice and DI water for 1 minute
gpplied with a cotton tipped sweb. Tegh
were rinsed for 1 minute in DI water




following trestment. Testh wee then
messured viascirtil lation counting.

weae then messured via scintillation
counting.
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There was a strong relationship between
dosdconcertration and new Ca ad P
depostion, with a generdly  linear
relationship between concertration ad
minera deposition at lower concentretions
and an exponentia relationship a higher
concentrations. For this particular particle
size digribution the inflexion point wes
aound a % concentration. As seen in
following experiments, howeve, it would
be expected that the inflexion point would
be a lowea concertraions for smaller
paticles ad a higher concentrations for

larger particles.

Experiment 2: Exposure Time

Dentifrices with a 7.5% concentration of
NovaMin in a commecidly available
aqueous toothpaste base, using the “F5
Blend” of NovaMin particulates were used
and exposure time wes varied. Testh were
treated, with a 1:1 mixture of dentifrice and
DI water, in two intervals of 3, 10, or 20
minutes eech for total exposure times of 6,
20 or 40 minutes eech. The tegh were
rinsed between treaments and a the
conclusion for 1 minute in DI water. Tegh
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There wes a genaally linear relationship
between exosure time ad minerd
depostion, indicating that incressed
eposure  time  yidds  incressed
minerdization, & least up to 40 minutes.
While not surprising, this indicates that
detifrice usas may maximize the
minerdization effect by refraining from
rinsing, drinking or eating for up to 40
minutes post tregtmert.

Experiment 3: Patticle Size Effects
NovaMin of 3 differert particle size
distributions were tested in a slurry of
deionized water and NovaMin & a 7.5%
concentretion. The paticle size ranges
tested included a small paticle fraction,
NovaMin “4505” (mean particle size of 5
microns); a broad range NovaMin “F5
Blend” (a blend of 5 particle size ranges,
with a total range from about 5 microns up
to about 150 microns) and a large particle
fraction, with a range from 38-90 micrors.
As in the other experiments, the slurry wes
gpplied with a cotton tipped swab for 1
minute, and then rinsed for 1 minute in DI
water. Teeth were then messured via
scirtillation counting.

Effect of Particle Size
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Paticles in a narrow, smaller range (4505)
deposited much higher levels of minera
than did the broad range (F5 Blend) or the
larger paticles. This is consistent with other
experimental work showing the relesse of
Ca ad P to be higher in sieller paticles,
due to the highe suface areato-volume
ratios insmaller particles.

Overall Corclusions:

Prior work hes shown that NovaMin
deposits Caad P onto the tooth surface in
the form of Hydroxycarbonate gpdite
Additiondlly, prior work has shown tha
higher concertrations of NovaMin, as well
& longer exposure and smdller paticles
relesse more Ca and P. This work
corfirmed that these higha relessss
resulted in higher deposition of Ca and P
onto the tooth surface, suggesting thet these
varigbles will be important in determining
the efficacy of NovaMin-containing
detifrices.  In  paticular,  vaying
concentration and particle size should allow
for balances between the two to achieve
good dficacy while aso  meking
consderation for formulation, texture
eorasiveness and cost-of-goods of dertifrice
formulations.



