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In S tu Fluonde Uptake by Sound and Partially Demineral zed Enamel D ZERO
1409 J FU* D LEXOMBCON and J D 8 FEATHERSTONE' (Eastman Dental Center
Rochester New York USA UC San Francisco Californa USA')

The aim of this study was to determ ne fluoride (F) uptake by sound and partially dermineralized
enamel after treatment with different concentrations of £ dentifrice using an 1 sitv model
Twenty healthy consenting adults participated in the study Two gauze cavered flattened bavine
enamel blocks one sound and one partially demineralized were placed on each side of the
subject s mandibuiar partial denture n the buccal flange area (total of 4 blocks) Test dentifrices
containing erither 0 250 500 or 1100 ppm F {as NaF) were applied by brushing twice per day for
14 days At the end of the test per od the enamel blocks were evaluated for total F uptake using
the microdrili biopsy techn que (Sakkab et s/  1984) Enamel powder samples were analyzed for
F content using the Taves (1968) m crodiffusion method The enamel blocks were subsequently
evaluated for alkali soluble F by exposure to 1M KOH for 24 h {Caslavska et a/ 1975) and then
agam evaluated using the microdrill biopsy technique for remaining fluorrde The mean (SD) total
F uptake values (wglcm?} sfter the 0 250 500 and 1100 ppm F dentifrice treatments were

2 69(0 70) 5 10(2 55) 7 41(3 49) and 10 7(4 91) respectively for partially deminerahized
enamel and 1 78(0 48) 3 25(1 19) 3 88(1 59) and 3 65(1 10) respectively for sound enamel
F uptake was significantly greater for partially demineralized enamel than for sound enamel

(p<0 01} The majonty of the F.uptake.after E dentifuce teeatment (greater than 80%) was
associated with the nan alkali soluble fraction for_bath sound_and partially denuneralized enamal
There was a dose tesponse relatwoa fot E uptake hy pactially demunaralized enamel while F uptake
by sound enamel appears ta plateau aftec treatmant with 250 ppm F denufnce

This study was supported by NIH/NIDR Grant DE 08577

In Vitro Fluonde Uptake from Chinese and Indian Dentifrices
1410 A ITTHAGARUN* S H Y WEI (Depastment of Chidren s Denistry and
Orthodontics The Umversity of Hong Kong, Hong Kong)

The effectiveness of F dentifrices in reducing dental castes 1s well documented However not
all F dentifrices are equally effective The objective of this study was to compare fluonde
uptake from Chmese and Tndian dentifrices which hold the biggest share of the dentifrice
market 1n these vast countries A fluonde dentifrice was included as control Dentifnces
were analyzed for fluonde rations and were randomly divided nto 2 groups Four
round adhesive discs (area =4 9 mm” ), were placed on each tooth (10 teeth/ group) giving 4
windows for treatment wath 1 control and 3 F dentifnces Windows were treated with selected
dentifiice supernatants for | hour F uptake was analyzed by acid etch biopsy techmque (Wei
efal J D Res 601297, 1981) F conc i the st layer of enamel (2 90 pm) n ppmvpg +
SEM were as follows For Group 1 Control 2692 + 225 Furst® 3245 + 188 Maxam Tartar
Control® 3904 + 282, Colgate MFP,® 5314 + 499 For Group 2 the values were Control
2380 + 93 Vicco® 2374 + 69 Tiang® 2766 + 192, Maxam DFP® 3052 + 164 Colgate
MFP; and Maxam DFP showed statistically ugher F uptake from control (p<0 001, p<0 01,
respectively, ANOVA and t-Test) Sigmficant differences were also seen amongst the
dentifitces such as First® and Colgate MFP; and Vicco Vayradentt and Maxam DFP (p<o01)

his st uggests that, when parg 4 ational dentiffices’, the nese and Indiay
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Retenty Whole Saliva Affer the Application of
1411 Fistde Bemitnices "W -1 YANG®, 'Y ] 'DONG" and ¥ -B
WANG (Tri-Service General Hospital, Taiper, Taiwan, ROC)

ce has suggested that the cariostatic effcts of topical
Eﬁ%ﬁ?&cemget;elatcd to %Ec presence of low concentration of lomic
fluorde 1 the oral environment The aun of this study was to evaluatﬁ,
the fluoride concentrations in a 6-hour period aftel treatment wit
different fluoride dentrifices 20 dental students, aged 20-24 years,
articipated 1 _all aspects of this studd/ Tested dentifrices included with
K/Icntadent 015% w/v NaF) Oral-B(( 225% w/w NaF)‘i Co}gate(o 76%
wiw MFPS Darlie(0 05% “w/w NaF), and placebo dentiirice PD
Unstunulated whole saliva samples were collected at baseline and 0, 10,
30, 60, 120, 240, and 360 mmn A fluonde ion-selective electrode(ORION
96-09 " Orton Research, Cambridge, Mass, USA) was psed to measure
the salwary fluonde conceatrations. The results show that fluongg
concentrations in_whole saliva collected at 10 mm were Mentadent(3
+ 188 ppm), Colgate(312 £ 231 Igpm)’ Oral-B(3 01 £ 207 ppm),
Darhe(lzg +"' 103 PPm), and PD(0 12 = 005 pgm) There 1s a stron,
linear correlation between whole saliva fluoride concentration an
dentifrice After 4 hours, salivary fluoride level were reduced tia tlge
baseline The results suggested that the brushing frequenc should be

in_order to maintain_sullicien Goride level in_saliva_tl [OU%
alnegfeafﬂsfél which _may_have l.mEO an lmg jcation_ior enamel remineraiz
= - )
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A Proposed Method for Classifying Toothbrush Efficacy and Safety
1412  Porential SL YANKELL® X SHiand R C EMLING (U PA SOM Phila PA
and Int Dent Res tid Moorestown NJ)

Recent research on soft bristled toothbrushes demonstrated a direct relationship for
laboratory interproximal access {IAE) with clinical plaque removal and for deposit removal
(DR) with gingival imtation (ORCA Abs 71 72 1995) The purpose of this laboratory research
was to evaluate four commercially available toothbrushes Aqua Flex New improved
Crast Complete Oral B P35 and Reach Advanced Design with varying bristle

designs and labeled toothbrush textures (soft or medium) Toothbrush testing was
performed for 10 secs 250g brushing pressure honzontal brushing motion simulated
posterior teeth and wet pressure sensitive paper (IADR Abs 300 1995) IAE was measured
with vemier calipers and DR evaluated on a visual scale of 1-4 The newly developed.
classification scale (CS) considered IAE increases as beneficial for plaque removal and DR
increases as potentally detrimental to gingival tissues With all toothbrushes tested
ANOVA revealed significant (p<0 05) IAE decreases and DR increases with increased
toothbrush texture CS differences between the toothbrushes tested were consistent and .
significantly different (p<0 05-0 01) when the same textures were compared A new
laboratory method has been developed combining toothbrush etficacy and safety potential
ta compare toothbrushes with varying bristie designs and similarly labeled textures

ASSAY DEVELOPMENT FOR TOOTHBRUSH DAMAGE ON HARD TISSUES
1413 ccxo" MR PINTADO D TANTBIROJN and W H DOUGLAS (Minnesata Dent Res
Center for Bl Is and Bi h U of M Al p MN §5455)
Toothbrushing can resultin hard tissue damage | e cervical abrasion However there is no generally accepted
quantitative assay for the avaluation of damage due to the fact that short damage 18 difficult to measure This
study was designed as a first step o develop an In vitro assay 1o quantify toothbrushing induced surface loss
due 1o cervical abrasion on bovine incisors There is mounting chinical evidence that hard tissue 10ss is Induced
by the synergy between abraslon and mineral erosion The d i here involy P
to 8% HEC lactic acrd gel with pH value 5 1 for 3 waeks and the toothbrushes used in the assay were coded
as R(Reach) CC(Crest Complete) CPr(Colgate Precision) OB(Oral B) and SK(Dr Best Schwingkopf) The
teelh were ambedded In PMMA resin and the labial surface of both crown and root were subjected to a
demineralization step and then to reciprocal brushing without paste for 40 min A constant foad of 25 N
pressing force was appiled through an Oral Hygiene Replicator at 1 Hz with 12 mm stroke length A contact
profiler was used to record surface profiles which were compared quantitatively before and after toothbrushing
by the fitting program AnSur The maximum l0ss of the vertical dimension of the brushed surface I1s reported

below As a 1 ique the handle strffr was included in with the

toad control It appears that there is a threshold between & handle suffness of 1 56 and 13 N/mm This may

reflect I or loss of of below 10 um However there is a broad

correlation between stiffness of 2 54 and 0 55 N/mm In these preliminary results This may lend support for a
i ization step In the of toothbrush damage which seems justifled from a clinical as well as

a practical point of view However more ext di may be to test the correlative

effects and resolve finer differences The ongoing research Is Investigating the effect of pH 4 5 acld to extend

the i f the assay, g the Ir ive effects of paste Supported In part by SmithKline Beecham
R Gy CcPr oB SK
Handie Stiffness (N/mm) | 2 5371 15675 13000 068235 05486
Tuft Length {mm) 833945 9071104 3531046 10 88 1091
Verlical Loss (pm) 20 10 0 0 o

Autematic optumization of nunerical models applied to toothbrush design
1414  MS QUADLING*, A. VERSLUIS, W H. DOUGLAS (Minnesota Dental Reseach

Center for B tals and B h U ty of Mi Minneapolis, USA)
This research aims to develop comp ! tools for d an ophmal set of material parameters for
dental design problems Results are p d for a toothbrush design problem A distributed

module 15 bemng developed to wterface with standard finite element solvers such as MARC, and to determune
an optimal set of model parameters so that some design cntenion 15 best achieved, Standard search
algorithms such as the Nelder Mead Simplex method are compared to & new robust algonthm which 1
bemng developed fically for this appl This algonthm 15 based on an entropy mmmizing genetic

P P

algorithm, and s designed to be able to handle a large set of parameters For a genenc toothbrush design, ¢
finite element model has been built with four distinct segments, namely the head, tufts, neck and handle. For
each segment, the elashc moduli and geometry were provided as p to the op module. The
design criterion chosen was to produce an even force distnbution on a stationery surface as the tufts of the
brush were brought mnto contact wath the surface by moving the handle An il elastic modulus of 10 % of
that of the handle was specified for the tufis During the ophmization process, the elastic moduli of the head
and neck were restricted to 20% <L 5 200% relative to the handle the elastic moduli of the tufis to £ < /0%

and the thickness of the head to 2 mm <'d S'6 mm An optinuzation moduls successfully converged with
a d ets of eters fc o .

. 1 ¢ rq Q op 1S 1)
Prelim imization runs of the 1 h he ten ced a head wht

at the junction with the neck (by 8 factor of 50% over the mean stiffness) and otherwse non rectanguler The
ratio of the elashe modulus of the connecting part of the head to that of the neck appears to be the cntical
factor,

Effect of a Device on Toothbrush Integrity P SCHNEIDER, R. MUSSELMAN,* N
1 41 5 SARKAR  (Departments of Pediatric Dentstry and Biomatereals, Lowsiana State
University, School of Duntistry, New Qrleans, Louwsiana)

Recently a devico (US Patent #488431 1) has been introduced to prevent deterioration of the toothbrush
after its repeated use Its achon ss based on the viscoelastic properties of the bristles Drymg a wet brush in a
forced shape 1s claimed (o maintam the orig nal shape of the bristles

The purposc of this study was fo evaluate the effectiveness of this device 1 mimmizing the
deterioration of various lly ava lable hibrust The brstle di of four brands of
toothbrushes with and without the device was cl 12zed Toothbrysh luated were the Oral B 40 Pycopay
120 5 row Butler #330 and the Oral B20 Ten brushes of cach brand were divided nto two geoups  the controt
without the device and the expenimental with the device  Toothbruslung was simulated in the laboratory using a
toothbrushing machime  The experimentul cond were (2) 180 strokes/s (b) stroke length 41 5 mm with
pressure of 450 gm and (d) shurry g of 40 gm of toothy 11100 gm of water  During brushing bristles
shid over a ceramic disc that had a hardness similr (o dental enamel  Following 15 mmutes of continuous
brushing, each (oothbrush was removed from the machine and dried usmg a hair dryer  During drying, the
toothbrush bristlcs in the experuncental gronp weie clamped side the holder  The bristles in the control group
were dricd unclatped  The cycle was repeated for a total of 91 200 strokes ot brushing

Bristle deterioration was evaluated on the basts of Wear Index (W1) (Glade & Wade, 1986) and Wear
Rating (WR)(Rawls 1989) WI 15 a quantitative measure of the degree of splaying  WR 1s a qualitative means of
ranking brushes 1 various stages of deter oration Data on WI and WR showed that toothbrushes 1 the
experimental group had significantly (s 005) less deterioration Lprovement i wear resistance was found 1o be
dependent on the brand of toothbrush
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Pressure and Motion Requirements of a Powered Toothbrush
1416 s Canco M Mather, M Bessinger*, P Bush R Schifferle
(Center for Dental Studias SUNY at Buffalo NY USA)

Laboratory studies in our Biomaternals Instrument Center suggested that when
powered toothbrushes are used excess pressure may slow down bnstle motion and _
reduce brush effectiveness Pressure ranges tested were 0 grams 500 grams These
laboratory findings were evaluated in a clinical study The objective of this pilot study
was to determine the most etfective brushing pressure and amount of motion for the
Hapika powered toothbrush  Five patients with a plaque index of > 150 reported to
the chnic  Dental plague was disclosed and subjects were instructed to brush each
quadrant according to the following regimens 1 = heavy pressure and motion, 2 =
heavy pressure and no motion 3 = light pressure and motion, and 4 = light pressure
and no motion  Brushing regimens per quadrant were randomly assigned Plaque was
then scored using the Turesky modification of the Quigley Hein Index The results of the
study showed that the greatest plaque reduction occurred in regimen 3 (56%)
compared to 50 7% 40% and 39 3% in regimens 1 2 and 4 respectively The rasults
of this study sugqest that this type of powared taothbrush removes plaque best when
a light pressure 1s apohed accomoanied by motion of the brush. This data also
supports 2 more extensive study of these parameters. Supported In part by a grant

b

from the Minimum Corporation
.




