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Introducaiod.

er d/., 1973) and the interpreration ofth€ slalhlicaland clinit
srgnificance of the findingr (Swango. 1980). A pradrcl| ca
sideration is thal lh€ producr should be conv€nienl to us. d
b€ loleraled by parienG. An impona asp€cr of publicly ftidd
school-based programs is the cost relative to th€ €xpect?d h!"
etirs (Clark et ol., 1985a; Man.u et a1., 1987: Nies$n d
Doxglass, 1984), and anorber corsidcr.tion is safcty (RiF,
1987).

It is Ihe p'rrpose oflhis pdp€r ro r€view the op€raror.appld
loDical nuoride merhods lisled rn Table I in order to ofis
recommendalions concerning lheir use. Since rhc efficaq d
some of lhese procedures has been firmly eslablishcd ir ni
merous clinical trials, such discussions will be limired pdnr.
ily to newer products or m€thods.
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Operator-applicd topical fluoride products curently in use in-
clude fluoride solurions, gels, prophylaxis pastes, and 'inses.
In Table I $cse producii ,re listed, along with indications as
10 how they are used. The listing is bas€d on marker availa-
bility ralher lhan on efficacy which has been subslanlialed by
clinical research.

Tle decision to use a panicular ropical fluoride producl in
a denralotfice or in a school-based program is det€mined by
both scientific and practical considerarions. Ot pnmary im-
ponance is thal the product musl effectively inhibn carics-
SucI knowledgo is derived from lhe resulls of properly de-
signed clinicallrials (Carlos, 1985; Horowilz, 1984; Horowilz

Aqueous solutions and gels.

Professional lopical fluoride solutions and gcls arc avajhbl
as sodium fluoddc (NaF), stannous fluonde (SnF:), r.d t r-
dulated phosplare fluodde (APF). Alrhough sodium moto
fluorophosphre hr5 been resred in professionally apd ien n,o'd
preverir ivi prograrns lGoaz et al.. 1966i v$ic A ol.. tn]i
Vrbic and Kosmelj, 1978, Melsen et al., 1979), il fias ncvd
b€en marketed as auch. while there is as mucli as a rwo'lor
difference in fluoride coDcenlration b€tween lhc NaF, Snt'
and APF preparal ions shown in Table I ,  Ripa (1981).  i r l
review of 35 clinical rrials involvinq 70 rredrmcnl gtouPs (ll
ble 2). concluded lhar lhe caries 

-inhibuions 
achiclcd *q

lhese compounds were available as ro/arrbar wer€ sitnilar rit
from lhe atandpoint of clinical eflicacy. could b. considrr'

-Pe'sonal 
observation as sellas fomal { Bradnocl and Rd

1982) and inlormal surveys tASDCFoT;. 1984) indi€arc-tB
APF is rhe toDical flDoridc used bv mosr oracrilioncrs. Arl I'
prefcrred beciuse ir is availablc a; a gcl ind can bc ,ppli.d, I
;ourh trays. compared whh solurio"ns which r€quir r Fr

Prcscnrcd al a.roint IADFIORCA Intcmatjo.al Slarposiuo o. Fluo-
.id.s: M.chanisms of Action and Re@dmcndariom for Us., h.ld
Marcn 2\-24, 1989, Clllaway cardens Co.fcrcncc C€rtcr, Pirc

TABLE I
PROFESSIONAL 'OPE

Fluotidc E !6ut'
Appliolion Fluoride nuoridc Usual Adount

vehicrc T;chnic conpound Co.@irialioi Usd tr! I

Aqucols solutions Painr-on APF. 12,300 5 nL lta

i:F '"d#3 ;fli ni
cers rnys APF t2,3o0 5 mt 9l-l

vahish.s painr,on il:F ,,13S ..:ili iii
Dfluoroqlln. 7000 0.5 nL -.),

Pophyldis Rorary APF 12,000 tY
P;sks. Porhie^ NaF 1o,ooo- y:' ,

20,0tr0 1:.
Sequential Swish rnd ArF & 3100 & lo mL & 12"!'

Rinscs Exp.crodlc S.F: 1000 17,5 mL ,,r
lolhcr flDorid. conpounds ud concc.rarions availauc.
+APF = acidllalcd phospna& flloiide: $e F ion is dcrived from NaF.
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:n RESULTS OF CLINICAL TRIALS OF OPERATOR
IouEous so- moNs-o+ N-,I:LI.^9I 1lI9I IIF

IEEiTH OF C'HILDREN RESIDING IN FLUORIDE'
DENCIENT COMMUNTTIES

PROFESSIONAL TOPICAL FLUORIDE USE

resloralions and porcelain crowns from a single i'luoride ex-
posure, lhe cumulative effects of €D€ared APF lrearmenh could
be esther ica l ly  damaging:  rherefore.  d neul rd l  ropicdl  f luor ide
prepantlon ha,r been recommended (Council on Denral Md-
lerials, Instruments and EquiDment and Council on Dental
Therapeutics, 1988).

The concentrarion of fluoride in neutral gel products (9040
ppm F) is rhe sane as lhar ofneurralNaF soiutidns which were
among Lhe fnsl professional roprcal fluolide prepd,arion. clin.
icd l ly  lesred.  Nevenheless,  whi le  zdo neutrd l  NaF \o lur ionr
have been prcven clinically,24o neutral NaF gels have nor.
Nol only lhe vehicles but also rhe melhods of usage and ap-
plication frequency differbetwee'l the originaland curent NaF
prodlrcts. Therefor€. results of clinacal srudi€s of n€ulral so-
dium fluorid€ solutions should not b€ extrapolated lo gel prod-
ucrs. To dare, one laboratory sludy has repoded inhjbirion of
arr i f ic ia l  car i€s by a neurra l  2% NaF sel  rMel lberg.r  a1. ,
ta881,  bur  Ihere l re no c l in ica l  5tudies-ot  ef tecr i re;ess.  At .
lhouih 27" neutral NaF gels may be as effective as soruuons,
clinicians who use these products should be aware lhat they
lack clinical validarion ard have yel to receive ADA accep,

Method of application--'lopical fluoride solulions are ap-
plied to the leeth by use of collon applicator sticks, and eels
are applied in mouth lrays. The advantage of tlays is lhar the
enlne moulh can be treated sinultaneously. When solutions
are used, teeth are treated on a ouadrrnl or half-moDth basis.
However, since the preponderan& of operalors use gers, onry
the gel melhod of application will be discussed.

Prior to a professional lopical fluorid€ application, ir was
recomm€nd€d lhat t€eth be cleaned for lernoval of surface in-
teguments which night interfer€ wilh fluoride uptake and re-
duce lhe clinical effectiveness of the procedure. However, u
yivo (Tinanoff et al., 1974; Bruun and Stollz€, 1976; Sreele
er r/.. la82r Sepp:r, lqSJ) and rz va,o (Tinanof( et al., 191 5;
Joyton-Bechal  ?r  r / . ,  lq76:  Kl inek ?t  d/ . ,  la82J i lud ies hr !e
demonslrared thal fluoride uptake is nor reduced ifleelh remain
uncleaied (see review by Ripa, 198a), and rour independent
clinical tials (Houpt €r a/., 1983; Katz et a1.,1984j Ripa er
al., 1984i Biiell^ et al.. 1985) have demonstrared rhat caries
inhibilion from loDical APF seh or solutions is no! reduced
wien rhe prelimiiary prcphtlaxis was omifled rTabte 5).
Th€refote.  a pdr ienr  may s imply r inse s i rh wate!  ro remove
tood panic le\  pr ior  lo  appl icar ion $ i rh srock rmys conrain ing
g€1.  Mccal lpr  a l .  r l98 j l  have sho$n rbar  a rBy\  design cd;
af lec l  Ihe d is l f lbu lon ofAPFgelon lee h.  resul l ing in  incom
plele coveiage and, pr€sumably, ldLk of lherapeu c effecr ar
uncovered siles. Therefore, il is inpo anl lhar lhe fil of trays
be assessed for ea.h Datient.

Get should be appiied to teerh which have been ,ir-dried,
because if lhe t.etb are coaled with saliva, dilution will occur,
and the gel will nor be applied at 12,300 ppm F. Furlhermore,

TAALE 4
COMPARISON OF CARIES INHIBITION FROM OPERATOR

APPLIED APF SOLUTIONS AND CELS

TAILE 2

an0ctniql

l,::rt"fr
p€crcd b€a-
,rcry (Rits,

aroFapdid
oer-lo oftn
erlcacy o{

snc! in n!-

plied fluoril
a at., lgtai

NaF, Sntj,
(1981),  in  I
I groups Or

i similar.!d,

) ind icalc thx

be applicd i!

posdr.

6 ! 5
96.8
,15.1
6 l . t
45.2

3 5
3 6 0
30.0-
60.0
910 a
3 1 5

a rt. (r%7)
0e7l)
0%9)

{ rl. (19?0)

4'r. (1980)

% DMFS

3
22
u
28
4t
la
14
35
2l
37

+0_5 (DMFT)
t 9

tr*iffi ##fu "r,Haii""'-"r,'*ri''-*zu
mirg in itels funher e nhances patirnts acceptanc! (Srindr.

3:hl.1"1':f ii,li!:i'i:iii!{{ylTtil!rj::!!:l
Fii,atr "'. po-siriv., , iDdici ring lhar it is an effecrive

;;.r recnniquc. Nev.nh.l€ss. because rhe method b rhe

-cidcly ulcd lor prol€sslonal bplcal lluonde lrealmenls.

tinponr $31 it be c-ompare_d wjlh lhe one il replaced,
ii 

-roiiol 
application of an A?F solulion painted on Ih€

:-i r; fi@ clinical lrials. the amounls of caries inhibirion
; - APF c€l and solurjon were compared (Table 4), and
=dr. rlsults indical€ lhat the gel was not infe or. ln ad-frfrc rcsuit indrcate that the gel was not infc or. ln ad-
i5'|. $o sludrcs rnar-re'€xam
&dis.onrinu.,ion or rearm:ll.lll llllF c.l l9lilg lh:,

25
18
27

6n Ript (1981)'

abrit on Dental Therapeurics, 1988). Axhough it 's con-
.dd $ar therc is litllc danger lo lhe surfaces of composire

TABLE 3
q&ES INHIBITION FROM OPERATOR.APPLIED APF CEL

TOPICAL TRE\TMENIS

29
32
28

tcnics-pror€clive benefits_persisted (Bryan and williams.
tt Horow'E rnd Kau. lYl4r.-Lclnrly,2% 

neulral NaF gels have been martered tor
rdblionrl ropical fluoride trestments. These prcducls ap-
Ld in rlsponse ro th€_concern lhal the combinalion of phos-
irrt rcid and sodium fluotide in APF pleparations produces
ldonuonc acid (Hn whici etches glass filler paflicles in
iloosir. Esloraltons and lDe surtaces ot porcelsrn crowns
princrlon Dlnral Marerials. Instnrnenls and Lquipmenr and

2
1

Srudy

I
2
2
3
I
2

3
2
5
2
2
2

hgnham and Willilds (lt?0)

HorNnz and Doyk (1971)

t 8

24
35

t 2
21.
2a
34

'F luor id ! rcd  ommuni ry .
19.4
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TASLE 6
RECOMMENDED APTLIC,{TION FREOUENCY FOR

PROFESSIONAL (OPERATOR.APPLIED) TOPICAL FLUOIIDE
SOLUTIONS OR GELS

C,rics Stdus

TA3I.E 5
MEAN DMFS INCREMENTS OF CHILDREN RECEIVINC SEMI.

ANNUAL OPERATOR.APPLIED APF TOPICAL FLUORIDE
TREATMENTS: EFFECT OF PRIOR TOOTTICLEANINC

srudy Prophyldis Settbto\h
Duntion + +

sr'4j 64) Topicat I Topi.rt! 2 8 ,
Slrrus Carics Gd6Topical F

Bt.na zr d/. 0985)t 1.5 2.6)
2.44
2.33
3.18

K^'r et ot. (19U)
Ripa ., ar. (198a)

2.0
2.5
3.0

3.30
2.05
2.23
3.33

2.14
2.09
3_19

lTo age 16ladaprcd ton Ripa,rar. (1986)1.

'Ar APF eludor qas uFd ir tnis stu.tyi all orh.^ used an A?Fgct,
rA norrcahcnl @nlrcl grcup in dis stu6, had . DMFS incr?Dent ol

9.2.
ride. delivery.Ieif€rz (1978) calculared that a hygienisr.d
mini5te 'ed-APFBel- l ray l rearmenl ,  S iven once a ysd,  uouk
con $10.50 (U.S.) .  Thh er imare ta\  based on d, f ta ln. r
time of 24 min and included deprecialion cosls for capiul
dental equipment and reDairs. Ir was also calculaled $airh
method would cost $4.40 pel surface saved, based upon i,
estinl,ated 40% caries r€dGlion. Such figures are protiibirN
for a school-based Droqrdm and dre orobdbtv underes fidr.d
because: {a} protesslon;lly applied ropic,,t n;oride rredrmrnlt
are recomnended h{ice rather than once per year (Con ,
DePaola. 1968; Ripa ", al., 10861 and a rwicc-;-yea; ,cieduk
eould near ly  double Hei fe lz 's  annudl  cosl  e. r imare;  aDd. t
lhe pooled perceflt carirs rnhibirion from APF qek dmiai
t'iala is ontt abour b0% of rhe frsure used by Hejferz tR|F.
I98lJ. On rhe orher hand, wnh ihe etiminaiion ot rl.e pna
prophylaxis, Ihe chair rime lor Ael-ftdy trearmenr can probabl)
be reduced to 6-8 min,  i .e . ,  iquanir  ro a rh i rd of jhe r l
uscd in Heifelzt calculations. Funhermore, several childt?i
can be lreared sim'rltaneously, oruI leasl in an overlapprrt
sequence; lhus, rhe procedure is no loneer a srflcr "o-c lo
one'method.  Bolh lh€se chdnAes in th i  set . t id !  procedrr
would signrlrcanrly reduce personnel cosr;dnd, iai;n8 rhcr
into accounl, cost,eff€ctiveness enimales should be rccrcu.
laled for rhe ope'aroFapplied merhod, pe'haps u!ing oF! ol
Ihe dnal'1ical merhods de\cribed recentlv tNiassen znd Dort
lass.  la84:  Ctark pr  d1. .  lo85d:  lzu ler ie id. ,  I98oJ.

Despile the foregoing, it is not recommended lhat opditol'
appl'ed gel-lray lreahents become a staple of scboofba!.{
preventine prolrams in counrries with low caries rat.s. Ba
hannan et a/- (1985a.b) and Klein er 4/. tl985l. lor instaDa.
found minimal surface savrnss trom DloDhvlaxi5 and Ccl'ltt
rreatmenrs of fi6t, second,;Dd fiftfi a;adi childrcn in t'"
fluoridaled and five fluoride-deficien! Ira .iiis- h lhb tn y'
howeler, lhe fluoride sel aDDticdlions were always uscd t
conjunctnn with anorheinuoide merhod or Enh sealinls. hqd
theialue of the gel-tray merhod atone could only be c!19
tured. In anor her iru dv.' HouDr er at rI983l reDoried nocqq
from rwo years ot 5e;i-annJal !elrrav aDDIic;riont, burM
no-t rearminr  conrro l  erouo. .u-no,  h i .  6 . .n," r ' . . .n t r ' , *
since ir consisrcd otclild';n *irose oarenrs etecreil no Io trf
lhrm DdrticiDate in rhe Droljam. H6*"u"t- ,h.r. ,t. oo,lt t
dnidJ,l chijdren and s;ouis of chitdren wirh hish caicr T
rivitv. even when nationai caries -.",l-* ;s iow (Arf

H.fiab (198?r has reponed rhar one-minure air-drying wi 

 

re-
sult in sienifienrly more fluoride uprdke by rhe our€i enamel
lreated $jlh a professional ropical fluoride applicalion. In rhr
srudy. a 2% neutral NaF solulion war u5ed, tnd rhis effecr has
yel lo be demonsuated wirh an A?F qel.

The gel should be tefr in conracl wiih leelh tor {our minutes.
Although A?F gels fiave be€n markel€d for which manufac-
tur€rs recomnend an applicalion time of one min, rhis rec-
ommendation lacks clinicll verification. Wei anq co-wo'(ers
have shown that emmel nuoride up6ke i5 significanlly tess
when conlad rs reduced lo one min, and recommended rhar
the ciinically-proven four-minure contacr be continued (Wei
and Hartab, 198?; W€i er a/., 1988).

A-ft€r four min, tays are removed and patienls insrrucred
not lo rinse, €at, or drir* for 30 min. Stookey er a/. (1986),
in an d ytyo study, have shown recenlty lhar enamet fluoride
uprake by anificially induced rncipienr lesions is reduced by
about half  when a pal ient is al lo$ed ro r inse immedrarety foi-
lowing a professional A?F gel tray treahenl.

Ure. OperaroFapplied topical fluoride solutions and gels
have been us€d in office-based and school-based Dr€ventive
prcgrdms. Howwer. in lhe larrfr, operaroFapplied programs
have genrrally been rupplanred by self-appiiid m;rhods of

'I here is a diichoromy in Ihe prelalence of denrat caries
*orldwide. with indusrdalized counrries experiencing a caries
decline and developing counuies a caries iricreaso ltietpe and
Hdgejorden. 198i). itc rordi€ applic:rion of rop;cat nuo.
rid€. as pad or an offic€ caries-prai,cnrive prog'ah, shourd
only be consrdered in countries e)iperiencing hiqh caries rates.
Where a caries dccline is under wt. lhe nead f6r lopicat fluo-
ride lreahents should be decided on ao individurl 6asis. Cer-
|ainly, rhe applicarior of ropically applied fluoride shourd nor
be perlbnned rourin€ly on children residinq in fuoridated com-
munities. or who have had maximal expoiure ro fluoride sup-
plemenrr. There are fewclinicaldala ro ltiow rbar ropicatnuoriAe
t'eatnents are effeclivc whcn performed on qrouDi ofchitdlen
in fluoridated communities (Meltbcrg and R-ipa, tqSja; Wei,
1974). On lhe orher hand, for indrvidual children who ar€
exposed to systemic fluoride yer are cdriesposiri\e. profey
sjonalropical fluoride lrealments should be Drn of rher caries-
pleven'ive pioeram. Considenne p,rients'ianes aclnn) and
exposure ro fluoridacd drinking $ater. and recognizing rhe
impo'taice otapplicarion trequency on canes inhibirion @ronand DePaola, 1968J, RiDa er al. {l98ol develoDed recommen-
darions, lisred in Tabte o. for rhe use of prof;\sional lopical
fl uoride applications for irdividlal Darienri.

The use o[ operaror -applied ropical fluorides tor communrry
progrrms has lrad senoui l imirai ion\ or imarih becduse ot rhe
personnel cosrs associared with !his on;$,on; merhod offluo-

riviry, even when nario,al canes orevalcnce is los (utrY
and Srdmm. I9851. and rhese individual\ mav benefir from E
prorecrion atforded bv orole5sional roDicai fluoride rpprq

:ji1;;f :ilJil'"illi:ff ::Ii""i:'i"JltrJ::..;liiTiF
wir i  ext iemely h igh car ies r isL coDld be idenr i t 'ed.  To 5

['Jl't"r.1

sld
lli.n:},n:$;?*,mtl* *it,,rgd:{,ii'[i;i';
This apprcdch; however, do.. nor idenr,W.hild;€n 'uio
high risk. yer are roo louns ro be expos;d ro rhe c1E $*iirr
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Eo; or Eplcontains from 9 !o 19 mg F..depending upon lhe
:'lld s€lcded. Tle mo6l commonly used procedure, the APFfiuo xiccted. Tle most commonly used procedure. the APF
:,lfry tlccnnrc, uses up rc ) mL oI get V.t munay) peril.frY rcnn'c'.u!c5, uP
;rrm?nl wnlcn mlroouccs ol.) mg r Io Ine mouln.it|rn?nr wnrcn mlroouccs,ol.).mg r lo lDe.moultl. Iheiers

6a poknlrar rDar some oI tne_gtr can De swarrowea, resurrrng6atoknllal Inar emc or tne_8fr !
.?irher aculr or cnrcnrc roucr5,.a

Aculc toxicity from any a8€nt runs the gamut from a mild

!pwcnl inadv€nent gel swallowing.
nc chroflic roxicity concern is that the peak plasma ltuodde

daitnlions which ocdr ftom fluoride ingestion during rhese
lpic-rl trcalmenIs (from 15 to 50 pmol,/L liave been reiorred,
dopared with a non-challenge level of 1 Fmol/L) coiild in-
la cnamel fluorosis in age-susceptible children. While Ang,n.namel ,luorosrs In age-susceprible children. While Ang-

r.Mlnsson and whitlofu tle8jj sho$ed 'har a sinsle do;e
0.?5 mg F,4(g body wei8ltl produc.d denral fluorosr rn rar
ilolr, the conc€rn that ingestion of fluoride from infrequenl

tnls of professional-strengrh ropical Iuorides can pro-
fluorosisln humans has noib€€n clinically subiannared.
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A-of school.based rcPiel fluoride delivery, including the

Fstip gel-tray metl'od, should be compaled for elfecrive-

ss |nd cosls - . .-t 
aurions.-The h'ghesl concenlrarions ol fluoride are

bld in those prcp.ra,tioN thar are intended lor p_rofe$ional

; Glble l). u_ne ml- ol a prolessron-al loprcal lllonde so-

investigators concluded, "Apparently, large acule doses of
fluoride at regular inlervah do not resuh in enamel distur-
bances that can be recorded clinically."

A number of studies have denonstratcd thal fluoride is re-
tained fron Drofessional looical fluoride lreatments tbat use
gets (Ekstranit er d/., 1978, i981; Owen eral., 1979; Ekstrand
and Koch, 1980; Lecompte and Whirford, 1981, 1982;
trcompte and Doyle, 1982, 1985; Mccall el a1., 1983a,b;
lrcompte and Rubenstein, 1984; Eisen and t Compte, 1985;
Tyler and Andlaw. 1987).  Many of Ihese srudies were re-
viewed in a recenrly published sympo\ium on "Topical Fluo.
rides: Oprimizing Safery and Efficacy" (Eksrnnd, 1987;
kcomple, 1987; N€wbnD, 1987; Whitford, 1987; Whitford
er al., 1987; Ripa, 1987), and some are cited in T.ble 7. The
range of fluoride retaiDed varies widely, both in regard lo lhe
lotal amourt, and as a percentage of the amount introduced
inlo the mouth. Funhermore. a number ofstudies have shown
that common-sense precautions can significantly reduce the
level of fluoride gel retained (Eisen and tlcompre, 1985;
Ircompte ard Doyle, 1982, 1985; t C-ompte aDd Rnbenstein,
1984). Based upon these, prudent adminisrrarion of profes-
sional topical fluoride gel in trays requires the following ex-

1. Seat the palienr uprighr.
2. Use lrays wilh absotptive liners.
3. Limit the amounl of gel placed in lhe trays to no more

than 2.5 mL (0.5 t€aspoon) r'€r tray.
4. Use suction during and afler treatmenl.
5. Inslruct fte patienr lo expectorale afler lhe lrays are.e-

Fluodde varnish€s.
Substanlial leaching of absorbed fluoride from enamel oc-

curs within lhe first 24 h of application wirh a solution or gel
(Mellberg €r d/., 1966j Brudev6ld er at., 1967). lncreasing ihe
timeofcontact between theenamel surface and topicat fluoride
agent favors the deposirion of moie p€manenrly bound fluor
apatite and fluorohydroxyaparire {Benedikrsson./ 4/., I982J.
Hence, fluoride vamishes were develoDed ro adhere ro lhe
enamel surfac€ for prolonged pe'iods (i'p to 12 n or moe,
and lo release their fluoride slowly to the teerh. Thus, rhey
increas.lhe cortact time beMe.n rhe nuoride and enamelwirhour
increasing chair time and aho facililate greater fluorid€ uptake

Duraphat, rhe first fluoride varnish (Heuser and Schmidl,
1968), is a ! iscous )ellowish malerial. conraining 22.000 ppm
F as Nal in a neulrdl colophonium ba.e. A secoDd var;rih,
Fluor Proteclor, is a clear polyurethane-based prooucr mntarn-
ing 7000 ppm F from an organic compolrnd, difluorosilane.
Tlere have been numerous laboralory ard ctinical sludies of
these t'ro \amishrs. and they have been rhe \ubiecr of ceve'al
reviews (Schmidr.  lq8lr  Clark, Ia82r Seppa. 1982; yanover,
la82r Primosch. 1985r DeBruyn and Ara'id!, t087)

Lborarory data on fluoride varnishes have mainly involved
analysis of in yivo and in vilro enanel fluo.ide uprike. Tlese
uere described in rhe review by DeBruyn and Aiends (1987)
and need nol be repealed here. Of interesl .  in retar ion ro f tuo-
ride use, were rhe findings of Rerief"r ,/. { t980} rna ncr€as.
ing lhe 0uoride-enamel conlact trom I h ro 24 h increaseo rne
fluorid€ uptake, bur rhe oprinal conract time idcnrified in a
subsequent study was 4 h (Retief e/ "1., 1983).

Approximately two dozen articles onclinical studics of fluo-
ride varnishes werc summarized in the reviews cired above.
Fluoride vamishes have been tesled on borh pdm.ry and peF
mancnr teeth. while most srudies have invoiv.d r;sidenr: of

(2.5 lr,ulJ^y) per
|e moulh. Ttere is

oncmic reaclion ro death. Heifeu and Horcwnz (198a) cal-
iirred rbat. for a h),?orhetical iqo-year-old child weiShing I0
It. rhc cLD (Ccnrinly lrlhal Dose) of fluoride is 320 mg,
i; ftc STD (safely Tolerar€d Dose)-,:"., rhe dose rhar crn
!r inq?srco wrmour prooucmg senous acure rox-rcrry-!s one-
6uni rhe CLD, or 80 mg. Thus, lhe amounr ot fluoride in 5
!t- of AIF gel is less than the STD for elen lhe youngesr
dhnr rnd five times less than the CLD.' 
11. most common acul€ loxic reactiors from professional

$ic]l fluoride tr€atmenls are nausea and vomiting (Beal and
t ck,1976; Ekstrand ard Koch, 1980; Rubenstein andAvcn!,
198?). Rubenstein and Avenl (1987) surveyed 149 children
rio @eived professional gel-tray ropical fluoride lrealmens
i! a school dental clinic, and, of 91 responses, six childrcn
669t) reponcd nausea, vomiting, or headache iomediately
l o*in8 or orc hour after lrealm€nl- Considering tha! the
qdirols in this study were relali!ely inetperienced denrdl
odcnts. Ihe prevalence of acule side-elfects from rhis pro-
dm appears lo be low when suitable precaulions are laken

er d/. (1985) examined 269 children, inirially 6 years
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fluoflde-delicrenr communj es, fluoride vamjshes hare atso
Deen rened rn communi l ies wjrh opr imal  wdler  f tuor idar ion.
urapnar na! Deen rhe molr rested producr, but sev.ral rriah
have aho 'nvolved Fluor Proreclor. Althoush ir iq evjdenl from
lhese nudies rhal rhe varnishes can be consldered caries-inhib-
rrory,agenr!. because oJ design flaws in mdny of lhe r ats (loo
smafl sampte srze: sludy duralion o[ less rhan nro years: non-
ndndard dragnorlic crirerial evatuarion of only sp;cific reerh
or  surracesi  use o l  a ha .mourh t reahenl  merhod.  etc , r .  hv.
polheses conc€rning rhe 'etative etfecrneness or rhere vai-
l'1"-T::"! !h.i, po.nion in rhe plerhora or carie!-inhibirory
agenl5 remarn rnconclus jve.

^ 
CalI e|?/. tl985b.c) reponed rhe resulls of lhe onty North

Amencan  uorjde varnl'h ctinicdl uial. Firsr.Arade C;nddian
schootchrtdren, inirially 6.7 yeats otd, receivid semi_annual
applcatrons or rruraphar or Fluor proleclor for 2.7 yeals. The
srudy rnct-uded a ptacebo controtgroup. The caries;nhjbilions
or.eacn otrne fluonde varnish rreatmenr grouDs w<re sra su_
cany s'gn rcant lorthe pennanenl reeth but nor for rhe pdmdry
leerh {Table 8). Ctark e/a/. (Ia85c) commenred on fte..mod-_
esr resDrrs and srr€ss€d lhar !he cffrcienc], with both vamishes
wrs.row becruse of rhe high coys of rreitmenr retarive ro lhe
IOOIn SUdaces \rve.l

Mcthod o[ oppli.ation aud &rc. -Fjuo,ide vdni,he] h r
been dpplied !o reelh lhrr were firsr Drofersionaltv ctcrid
fKoch and Peter\son. I 975 r Modeer .r ai., I 98a I or se ti{ha$.!
{seppij ?r a/., lq82b. tq83), dtlhouAh taboral;^ sludies hn
demonvBred rhdr the fluoride from idrnishes ca; be abr.tu
by unckaned endmrl  {Hel lwig c/  r / . ,  lq85;  Sepd,  IoElr
ruahermore. \rhite clinical invesrieators have usu. v rpptid
d varnish ro dried reerh, rhe manu[durer of DufaDh;r drnc!
lhar  rpplcar ion may be made ro moir r  teerh.  and rhe.ut | ld
has obreryed denrdl srudenB in England being,aughr ro r'ppb
DUrapnar ro satrva-morsrened reerh.  Thu\-  i r  aDD€ars rhat  r
oprimdl merhod ol appticlion has yer ro be ,iiotved. Ho*.
evel. rnould absolure i5olalion nol be necessarv. ftuoride ur'
nish mighr be lhe profe<sionat roprcat fluoride ;q€ntofcffi
lor pfe-school children in whom sativarv connoi is diflic1|lL

Also lacking resotution, because lhe r;hlive efficacf ofrl
two merhods has not been studied, is wherh€r a fl odda.v&
flish or a gel-tray rrcatment is fte ;referred m.thod of pof!9
siondl topical fluoride applicarion f6r individua I office piri?r!
Nor is ir known wherhai rhe hiah fluoride uDkke fro; rlt
nish willp'oduce superio' carieainhibirion, which woutd o&
varnisn the recommended prccedurc tor hish.cari.e-dsr p
rients. Cenainly. availabte atinicat evidence-does nor supF
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PROFESSIONAL TOPICAL FLUORIDE USE
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ff*lm'l;rr,*Htrf#i",t'143ifi;hrn rral, 1978). but it was not associalidwirh a grearer

F,il$Il.:;lryii::rriil.r!i"i:lii{"i1ry:ii"'*r'i:-nrc 
rcie of varnishes in srhool-bsed programr also needs

,Jt?rcrdoa. Althoug fluoride vamish trearmenr h an opeF
ll;nrcosive technique, espe-cially when a prior_proptrylaxis

t "i'":'f i"9.111"-"-,j: !:llorrntd. t,ve crinical rnah ha!e

frffi ':i',ij'rd#i*:i;;'it" ,;lr,u,, "r{h

involved Jluoride prophylaxis pasres whrch \acrr never mar-
xeteo. ut those that \,ere marketed in the United Stales, dnAft pasle In a sjtjcon dioride abrasive synem and a Sn!,pasle rn a zrrconrum silicatf abrasive sysrem received ctjnicdi
l!:Ing IraDre e). ,rJeraota .and. Me berg { t97i) rrporred a
margrnat canes reduclron wjlh lhe ApF Fsle, bur Barenie ?/
ar. \tttoJ ano schutTe et a!. (1q74) failed to derecr d cariey
proreclve enecl when Ine paste was apptied ro permanrnt olpflmary letlh.. respeclrvety. B€iswanger l.r 11. (1980, also tailed
to trnd a natrslrcat ly signi t icdnr canes inhibir ion wirh rhe SnF,
paste.

To deremine wherher a pretiminary prophytaxis perfo,med
wnn a  uoade-conr.rnrng paste provided add rve crnosraric
DenetrK roa prokssonal lopicnt fl uoade apptrcarion, lhis com.
oinafion woutd hdve to be tcsred againsr d simitar reaimen inwnrcn llle prophytaxjs pasre *as fluoride-free. Onlttwo re_poned audies were so_d_rsigned (Beis$ anger "r a/.. i98O; Ho-rowrtz and Lucye, 1966). and neirher found lhe combinalon
or Uuoride treatments to be superior (Tabte l0), atrhouqh in
one sludy- none o[ the lreatmenr groups benefired fro; lheorrrerenr Ituofl de aoolrcarrons
. Tbus, there arc no ctinical studies which suppor! a con€ru_

sion lhar.fluoride prophyta,(is pasrrs. as comlrionty used in
senrar olIcet, mprove caries prolecrion. T]is sralemenr k
consNtent!rth the absenc€ offiuoride prophylaxis pasres f,om
the^lrsrs of accelted rherapruric fluoride p;dtucrs ol eilhe! rhe

xi;"i?i."" 
" urug Admrnrsrrarion or rhe American Dfnr2l

. Usc -Tle principatrealons ro undenake a prcf€ssionat denra I
creanrnS are to remove exrrinsic slains fiom rhe reerh and toenablish a baseline jevel of ordt hygien€ in individuak wuh
grngrv2l orseas€. In thcse insrances, it k recommended rhar
rruonde pasle be used. even-rhough rhey are nol proven anli.

u"uang a prolessionat clfaning. several Fn otnuonoe.ncD surtace cnamel are abraded from rhe reerh (Vrbic
etal., t961i zu'l�ica and Catdwe , l96qt srookey. t9?8; Bi er
er dL,. le80). Alrhough lhe clinicat implicario;s of rhi\ loss
are unKnown. rt t\ deemed undesi'abte. tf a proph)taxr pasre
conlaining fluoride-is usrd. rhe Uuorid€ rhat i; blr iy abrision
may be repla(ed. Meltberg er a/.  97or demonslrated rhat,
wnrie In.re sas no totrSrerm increase ofenamet nuoride trom
semr-annual prcfessional rreahenr wirh an ApF-SiOr pask,
ne' l ier \ ras there any losi ,  indjcar ing rhar 0uo,,uc r(moveo
dunng rhe polrsbing procedure had been reptaced. Theretore,
incllsron oI flu-oride in.drnrat cteaning pastes can be ju5rified
on.rne DasN or lherr abrtr ty to reptenish f luor ide tosr dur ineponshrng. However. because rhe ingredienls of a prophyta_\ii
pasle can restricr rhe avaitability ot jts fluoade. il i! imoonanr
lhar broavailabiliry be esrabtished for each pjoducr (ML bere
and RiDa. 1983br.

Sequential lluoride rinses.
Wirhin the lasr decdde. some companres have Dromoreo wndr

rs termed a sequenrial office{inse merhod whereov a o"rrenr
ilnse!-wirh_a 0.31% ApF soturion (Jj00 ppm F) f6 o;ed b]
a 0.47, SnF, solurion (1000 pom F).

-Since irs inrroducrion. rhii motba las undergone mod,rr-
car'ons. I he amounr of fluoride used for rinsinA ha! been re-
llTd_19.|]t! p"*:."1 lever. rolrowins comprainii or porcnriar
acure loxrc elccts Ircm lhe original dose {Wade, l98l]. Inaddrlron, lhe user is offered a choice ol three rinse sequences:vrz., rwo one-mrnule rinses wnh APFsoturion fo owed by nro
oft-mrnure rinses wirh SnF); a one-minure rinse wilh A?lrorrowed by a one-minure rinse wirh SnFz; or rwo one.minure
nnses wrrh a combined solulion of ApF and SnF..

SiotlNncn, 1987). In four of the five studies, rhe rcarmenr
Arns involvcd fewcr rhan 100 subjecrs each. In rhe fifrh
;i,by KittlE-aa.'d et at. (1986), whe'e rhe r\vo r'ealmenrs
r.; compared lor. nve y.a6 m chrrdren intltally in rhe rhird
dil. scmiannual applrcalron ol Duraphat and fonnightly'dllirl,,tith a 0.2% neutral NaF solution prcduced si;ilai
dd's incrameD6. lnercrcre, conndenng lh€ lower costs as-
n jt?d wilh lh€ rnoulhnnse procedure, lhere is no clinical
di&rc! lo supporl rls.beinS superseded in public heallh pro-
i|Ds by lluonoe vamNn aPPllcallons.' pnctulio$. - N!t'ou$ ntoride !"mishes are lopical agen6.
flrlto$,ing most of the ,pplied fluonde is an inevnabtacon-
r{u cc ofll€ procedure..This o{&rs because, once painred
drccth! llrc l m oI varn6n rs allowed to remain unril it loo-
,6 byi6elf."Thc pali€nr is dismissed wirh insrrucrrons nor ro
ar o! dnnk ror lour nouls! nor Io use a roolhbrush on lhe
luttcrl daY.

Sinc! all the lluoride introduced into the mouth will even-
ljty bc swallosed, ir is irnportanl rhal rhe amounr used wilh
nn mrfiod be known. Clark "r al. (1985c) calcular€d thar
ny urd approximalely 0.5 mL of eirher Duraphar or Ftuor
lrltldor p?/ pa lient and lhal the anounl offluoiide used was
 

 

mg and 3.5 mg-, respectively. Koch pr al. tl97o) reporled
tr| r limilar 0..H.5 mL of Duraphatpe/ patienr was used in
d srudy. Rob€ns and t onslulst j I98i) eialuarcd rhe smounr
d fluorid. us.d when 39 operarors applied Du'3Dhar ro ll I
dildrn, aged.2-I4 years. They reporiad a mean of 5.2 mg F
,r'pnilnt pnh a range of0.7 .14.5 ms, while Eksrrdnd er;r.
it0€01 folnd nuoride ingesrion from ihe use of Duraphar ro
t J.0-J.2 mglpalienl. fiese figues are rejarivety (onsrsrenr,
!d. whcn compared wirh fluoride ingesrion ass;ciared wnh
plasional topic?l fluoride gelrrealmanrs (Tabte ?), amounls
!! sinilar. Addirionaliy. fluoride ingesrion ftom a varnrsh
GUl( slowly over a period of hours. rather lhan in a singt€
e r.pisode. Tlus, prcvided rhat rhe amounr of varnish ;p_
!M ro rhe reeth is wirhin lhe range reponed above, no ex_
rddrrrry precrutions need be rakrn when rhese oroducrs are
wd.

lhoride prophybxis pasf es.

_9.rla. lXropnytaxis panes are.abrasive produds ror creanrng
!0tsr|stung.tne teelh. The addirion otfluoride ro rhese pasres
I !ls.d on Oc assumption rhar rhis si 

 

impan a caridsraricrt.fir. h lhe denlal office, fluoride pmphytaxis pAcs arr!.{nlonc or as rhe pretiminary ctcaninq stio before aomrn_mlon oI a ropical f]uoridr aDDticalion.-
_vosr of.rhe srudics.in- which' a nuoride prophytaxis pasrei8 rscd alone, in an infrc4uenr appticario; reii;en of;nceI Nqce ayear, were conducred beMien t960 ani t980. Thesel|! bcen reviewed by Ripa (1985). Howev€r, the majoriry

l6

22



CANIES INHB,TON IR 
I,CSTES

F Cohpound

siudv .,Md. Durdon No. Appricdnns ,, DMA

siq 2 l

69 Sq.ciot

da!. Anotne
! of one c

r disabled P:
$Dc. tne varr
idknissed,

fD,6c0 pp.)
|olumc applie

tl is uscd (E
Fluoride v!

Beiswaigs e, ,1. (1980)

sio:

sio,

+5 (+81.

_ .. ----.._---..._--..._- zs,o. ) 2 ti- rw.o hd.pendcnt qamrn.E,

^vq:?rm 
yteht,opthat,y nuorid,r.d @dmuniry.ArF : a.jdularcd phdsph.rc-fl*.raq sio.-= l;i'i:; a, nder SnF: = srannous,uoride; ZSiO. = zir@,ium sil.Q,u.

"ll"'"i',"';fi ,'.?i "T"#:jl"i.;i:,f,T,;;i,,::t"1 f i?ii
i&ii!r'i,#"4:i, itft1ffi i,s,,": g*fi l.;':xs:n*:1
. ]nannon s on8!ndl . lo tur ions conrained j .23% ApF and 0.5%;ti:.I[:i!riit l,:J,,"'# J3.']: j::i'"t;;' d" .";".
- 

l'0rh.Apr and SnF, hsve been sequenriaitv apptied in yudies
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Discussion.

._ Prote.ssional (op€raroFapplied) ropicat nuoride Ploouc! udrn Nonh Arnerica inctude sotufioni, get!. varnisnrs, prcF).ra)(|s pasres. and sequenliat rinser 
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m^osr popuhi operaror-apptied fluorid€ merhod ul6,.zrr  Arr ger In mouth l rays- This lechnique supeDeoed &soru|lon parnFon prorocoj principatty becalse or irs corun'ence. parrenr acceprsnce. and raduied chanside rrne. L !lreo cxn'cat evidence (Tabje 4) indicares rhdt lh. hro m.rlodare equdrty€tlective. A recenl chanse has been the !timhr'ro.or |ne need ior rourin€ prophytaxd before a roDicat nuon&appncarron- ay reducing lhe merhod trom a rr;dnionit F,o
srep procedure to a on€.srep fouFminure simutraneous lr!1.
menr or lhe whote rnourh, rhe con-effecriveness rato or I
once-labor.inrensive prccedure shoutd be imoroved conldd.

In .Nonh Amer icd and other  industr ia l red re l ions.  c ind
aclrvrry rs-drclining, whereas in develoDjna counlries rl rs rr
creashS. where rhere i: a to$ caaer p;ev;tence. rhe qet.tnt
merhod shoutd nor be considered for across_rhe_boad rprt;
calron rn srhool-based programs, because rhe absoturc nu bc
oI rootn surtaces saved woutd be exDecred ro be rcw.
. In_counrries wirh high caries rares. the assumDrion,?@
lusrrlredlhal rhe resufts achieved bv rhis merhod sh;uld lrnld
Inc aDsorure_and-reklive caries rnftibirions repon€d duiinS rt
Fou s.ano jvlu s, when U.S. caries orevatencc *as ii8id.
I nese oala lorm rhe bdsis ofscientific eviderce suDDodng&
mernoo ot caries inhibirion. Since a Djeliminrrv;rophytd
Is no tonger needed. a singte operaror, or ooerarini rearn, d
Irear srmurlaneously at tean erihr chiidren in und;r rcn I'4
rDr recefl srudy by Bte a.r o7. ttgSSt. on g,azrtian $M
chr ldren.  wr lh a mern annuatcdr ies incr ;menr or6. t  su l r .a
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Discussion of Session V: Rational Use of Fluorides in prevention and Therapy
Compiled by K.W. STEPHEN

Dr. MaAji was asked by D. fya6 wheucr

::.1',1-yi: imeti€d by ..car'* *un", *,u.iii :ll'"ooeil3'l,ll

iilL'*ll i.iiiqiil 5 ;:l,:r1,;#"4:. lr:: ::*;
l';q':1frf"::,::."1"'111;.,fi $minded 

pa icipin's o{ the Dutci,
!nc,uded enamer.resions. ""0..,n."" """oi,illil."t,8i,?ili

llf.:.,]i";ll"jF#rtritr",:tiif i:r.#;i:,#il:lffi*;
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,,h,, much berrer diasnonic "p,"J,it;ii,y
#::#,J:'�:l:F#T:f .*",":i5*,''".,. when a mo,e
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.'rr, be conseNd,ive. wi,h rhese poin,s.

..Dr"Horofic atso Nked Dr. Manji to comment on the tacl
lY: to: pa,ny yers, rhe tirerarure had been rcpter€ wirh re-gxt:tJiiil',1_tiff lllii5ilH'i:,,,::slfJ,"Tjn jff :
tlc;J ,1tq''eji9m rris'.n da cunhani ro Esrimos. Howevei;

:b,"-:'{i ii 
";.f"3'"'�; ;:t'sJiilg::iti,:.::,_::, j*
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even grwn 

_rhe non-comparabitiry of much of the dala. Ho$-
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Il,:,": 'lty" "-^ unknown. However. he rdid rh,r in rh.
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and t;s\ure surface ptrvenlio,r, r.a.

lf :f i,lt'.:"j.%fi :TJ: _i: ;:, ii.."e;,ill, :l;th*inao Deen redched with 0uoride, he did ndr know. Houerer,

;..,:i,llljnl,Tlf:a,* ", rhe curcnr re\er. nuoride exposu.

--Dr. 
Holloway stated |har he was very conccmed abour rh.(-ompanson whrch Da Cd./o, mdde ben;een rhose chrtdren olurronS 
, 

 

r.rondat ron. and lhose who had had no 0uo,idarioi
!,.. t1olt?|'ay ll!'ougnt that rhrs $as a whotjv invctid lonpd.rson m rhe. U.s.. qhere ooa. ot rhe poputairon was covireouy d ,ruuroared sdkr.suppty. Tlere we,e so man) facror5 In maoe hlnes€.hro popularions incomparable th?l tj. Hotto"a,ord^not . lnrnk i l  should be undenak;n.

ur. wh Jord asked Dr- Ca.lar lo com,nenl on rhe i,ct rh!.d ru? uMr reduLUon had been found behreen la8l  rnd rh.moq recert U,S. :tudy- afthough it was untitelv lhar erposu,('u rruonoe nad changed over the nrne.year Deri6d. In adilnron,.e enqutred wherher any commenrr couta 6e maa" "Uour nuorusrriends oD, the bsk of ,he tale\r U.S. suryeyt In rcpry.,r , /nar vrd rhar rhe quesrion as ro whv cdlies rhoutd coftnnu( ro dectrne it fluoridr e\posrrr had nol inc,ea*d dE.
llll".llf 

*,:.,t obv,ous one. As far as he wa, dware, rh.
onry Inrng wh'ch had incredsrd in rhar timr inrervat *as rh.
mari(er snare ot Ir'o de denrifricer. However. he did nor rhrnkany_one knew rhe ans\rer ro the quesrion. He rhoughr rhe d were very ymrtar  ro rhose l rom orher  counxies $h;re rhc Fr-cenrage ol ,luonde dentifrice In use had jenained ralhfr sr.ao',yq canes war declrning wherc rhere was no war.r fluoridation.a_ro rne.pornr abour molrting. hr slared rhar he reco ecrcdrnarrnrrenad been an increase in rhe. .mi td. .  and. .very mi td 'rorrns or rruorosb as compared q h ddra from sma 

 

lsotat.dsr@es. out.there were no recenr narionat fieures. No atamingcnmge rn l r€ .moderale. .  
and. .severe, .  iuorosis  carcgor ionm em€rgedi. nence rle'r was no evidencr trom chitd;en rc

ilT'.:llift#Till'*' he asreed Ihar moniroans mu$ h
Referr ing rda publ icar ion by Dt .  l l ' len.  b O.Mu,

:l:1,.",1"""1,:l-.11.",j9" ro rhe_racr rhar rechnicar probrlm5

slalr.g thal

dgant desij
cffeas of i
snpids 'da

'na ot fror
'ceh whicl

ctuprive fll
Prev€nlive

prece of i
l:as relarir

q',"'ia. "i

lIPt.' en
*,uriri-,rl

courd br a\socidred wirh w"., n,-iaiii"i ;"',,0," -,."nnres. rn rretand, sucn diftrcutnes occurred l0 lo 20 yd6
prerrousry.  b! r  lhe ev idence was rhal  lhese maintv hdd-k.novercome dnd thar lhe equipmenl was noq !ery soihis,jcrred.
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U. SeIhen ̂ dded th^|, since mosl large schemes now ran on
liqlro truorosrrrclc acrd, rather than powder, rhis had been a
d;rt inprovem€nl from a rechnical poinr of vier.- 

Rcpl),rng lo lhese points, Dr. la;?, commented rhar hir
goup had srudied fluoride concentralions in water supplies
foc 

 

penod. ol years I nd had observed lhar rhey varied:borh
pwaro ano oownward. Dy as much as 507, eirher wry.
l0 res_ponse to ia quelrion by Dr. Rug.Guna rclatinl b he

.ffcct ol P-re- aft, pon-eruplive fluoride ar bolh rhc beeinning
,!d cndot rhe Durch fluoridarion srudy. D.. aroeneue1a cnnl
firncd lhlt-o.1 approxmal surfac€s,-rhe resulls \^ere compd_
nDtc,?s oelarteo.rn the manuscript. Dz L82z rhen enquiied
$to $r uurcnoiagnostrc crtreda for early endmet caries, and
Dr. Um?neveta stated |llat. inilia y. rhe enamet lesion wa,
dirposed rn hlo wa)s: firsr. as a whire-spol tesion wnh a
glorry app€arane. and recond, as a whire_apor lesion wirh a
o'rg-qpp€arance. However. as rhe study conrinued, tive o,
sir drlrerenr categoles werc idenrified_ ..p. , a alossv aD-
p.rrrnce tnal could be seen ;t tle surface wls wer tur iouja
nol be scen wDen rl was dried- er.

DL Mo_ss asked ot Dr. Ihlb/up why he assumed rhal ore.
crupuve rruolde d'd nor hetp lhe primary denl irion, since rdolh
da$rafion J'ad 

lo- 
have,some effecr on enamel tesion progres-

ron. runncrmorcr m rhc pfimary denririon. a srrcn8 cliiical
idplession exsGd that earty enarnel lesions prosressdd stower
b recrh wrrh prc-eruprive fluoride wirhin rh; te:ion. He thus
.\prcssed .concern that DL |httlttup's data
olry w n rne p€manenl dentrtion. a starenenr which was bdcked
lp by Dr. steph , who rcinforced rhese all\ielies repardine
$. desire srmpry to drsmiss rhe decrduous denririon.lte feji
ft alarnmenr ol ca es-rre€_stalus fo, 3-. 4_, and 5.year-otds
*rsls 'mpolanr as, tor otder chitdren .nd expressia regrer
drt te* InGrnaxomr dala sels exiskd in ,etarion ro rhe sr;rus

Dt. Ihykttup rcplied,Lhat if ropicdt fllorides o, po!_erup_
I'vc riuonoes were avarraDk. caries woutd atso plogress mo,e
{losly n decduous r€erh. whereon D/. Mo$ies;onded bv
ldrDg lht lhe data which Dr Ca'iar presenred cdutd nol b;
.iprarneo unress lDcre was some pre-eruptive b€nefil. Thrre-

k|!t. vnen un .ttephen cnquircd ot D4 Thylsttup whethel
u'?re was any euoence |nat there sas uor a pre_eruprive eftecr

tDe tdter agreed he knew of no such in-

resulr.. he asked ,/. Thytstrup it he knevlu€mrorogrcar evrdencc. !rn* rr t ro,-r,"j"?lto#T;T,j;

lff i #' l[u]"-,?| l'#ff tiit' f;';ilii]ilJ:i'.f:,iili
|ne_t}?e souSh by Dr. RaAg.Gr,r.

$1"Iff ;!T[,itJ"ii,::,i,'.'i;#ffifi i"i,,illi,'.T,iffi
i{sli#:iiff Fi H;?tlffi ' 'x;;ilffi g*,,'}ir
fiqiffi Ii?, ii&, llL,Ji:lslll :,:lmln*l :*lf ;i:il1:?:ilr,iil.;tgilxnil,*:1tul '.l:Yi#
il+i"?,"$i-i!"'",f; ,J,:ili#H!:sJ":'fi f ;t;:',f ;
;:T,",fi ft :: ;:'l l.f ffi t.f ;:T:i{:.; iR5 Jiti:i?iJ,.d
fflT,'#:J' J::"',i::"'giil:".,?H'::'".:::":.J'1i::::iil;
I: jiiil!!Tii"?"".'i,-#f "?11,.1j:,.;ii'"'lu:"*.J:l:liJ
iflii"*#,iiiiii.i:t;lt#l'.J,fl '"I&.,.fi J:[:lii:
i:f :i'"'"',::'";lli:X'i{":iientitrices 

ana rre enecrs or Ja;iv.
-Dr- !. Clorkon then staled lhat he wished

fl'" "#$#T:,3'.i#f #: ll':rff :? "Ail'to"::T:
,(-(r^,nB,,uo,,de suppremen., weE *.,,o.olo;,,1J';il,li:
:J.:iJt; fi xJi.:ii i",T:":i"fl.1.#:.: ijiJ ;:i ",,.nT::
r*rre,was a prcblem.wrrh fluorosir in hetand. However, sinceuI .na'Apayes had menrioned rhar 5J_56% of chitdren re.(:'y'llC supprements hdd fluorcsis. he wished ro dst hrm ro
:ii.l l1g.I g'd rhese fisures zppty; DL Hdryf?ovc\ rc.sp9ndeo that these dara came from lhe T.F. index:There $d5

i;:'f#i'?,:'J"f Ji,".'Jff :',.ff :#*,'1.,1;i jf*':fl :1
was desc,ib.d sirh borh indices. n wa! ontvapparenr ro_tne examiners ar a very mitd t.vet and. aDarr fro;da, was ol no consequence ro moy of rhe chitdren;nd lheir

Dr- Bt|'den st ed rhar, in retalion ro suDDscneoures, ie rhoushr jr shourd * -^r";i,'if'"1"h!'jlti

ilqfi ;1? titi l::;:,::.'":::,fi lll,1 #:r'^1:i:,i:t[t;
sho$ed no ditference in nuo,ons by commencmg supprem€nrs early on. and, white rhe rvidence was

crear,tnat  uorosrs mighl occur by exposure onty during rhemaruraton phase. rt wdr difficult ro run ,n e),pe;imrnl r; In-orcale trar rt could ?rise during lhe secrelory phcse. Fu hermde. rnere were laboratory dara ro indrcaG rhdr fluoadesuppremenE cout(r_be gilen more safet) durins the fjrsr hro

t"";j:,,:il,'::; ;: j":'"iHiiii]1,? lJfl' *.d:liTl, H
ill,.l1fif,jiff.ii,i,11"lllce his Lndinssronfirned rha' nuo_

fl j"1.,,J,",f 1# jI ji$:T1t g il:;.-.1 j,'i liHf e;;
wllh resp€cr ro sdtt ftuoriddrion. Dr Midotd satdihathe

:&.f,!i"Ji.it .'1,'lL,;,x1,1* 1,,,?:,iru;:'ll;:*::;
tf1l'ixtff i :,",i:f :,1 fi J*:il:i:.":l 1."?,,::li:ii _T::;errecr've as water ftuoridalion in reducing caries: hence, aclual

i;:q"'ii$ Jl'"T :i',:ilf"'#trff il ;i:?ti'r ;Jll;:tat: li

.I]po.s..1-al,y:il onq Year qo, or year rhr€e, even rhoush alt

DL Horcwitz then confJ'tutated Dr- Grcercyctd on fie et.
.grnl desrgn ot thrs srudy which. did show rhe pre.eruptive
drcds or  uonde. as dd Dir Manhalt,s analysis ;t he C.2and
nipru oala.- lh's atso showed lhar children exrosed !o ouor
drrcd warer trom birth fared much be[er rhan lfiose wlo were

id ropical exposure trom ,t'. t;l or .*piio".-ilr,., lnro,_
mtDn lrom. school valer-ftuoridarion $udiea demoDsrrared rhal
trluwnrcn nadlolh sysremic ard pre_eruflive effecN of fluo-
noc dro- be er lhan reerh in chitdren who naded schoot ar 6yi-l^ or age and atready had rheir firsl motars erupling. Thus,
u.r. was. body of convin.inS evidence ro shdw ihar pre_dlprve  uo-nde was otvatue sirh respecr lo the rorat caries
rvenlNe etfe.l
Df. RlAg Crrz rhen srared r hat Dr. Thvtstrup g ve onty one'c( or evidence for rhe lack or a ore_eruorl""l "rr.. rr.,

reial|ng to a sludy ot rhree conmuniiies in Denmart.
;:"-gl:_1.1llq which had a school_based topicar

noe program, caries came down ro rhe same leve, as rnndhrally-ftoridared area. However, he said n $as quire
-lo reduce c"ries by several ropicat nerhods. FoJ cx_
:ic-,1,19!: "1"*"d an 80qo reducrion in ca es usinsLtpplications ar sctoot. go*"".., rtur aiJ nor """i
mean there was no systemic mechanisn and. as a
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rhe U.S. rhere would be a probtem ifthis was anemored. srncerhe.F.D.A. woutd requira a New Orug ,epplicanirn, wliiJcourd,cosr miljons of dolla6, and he f;lr riir utts .,ghi io0e held about lhe ralionale

::':!i?{:i"";"",i;,iffiHffi :1";,",l::T;,fl:""1,'#j;f, ,1,:::
were very tew sah nuoridation clinrcal sludies. His w'orrv re-
tated lo the Iacl rhar frcquency of fluoride applicalion'was
xrown lo be €flremety imponanl in remine,ati;tion, and he
rnougnl lnar the consuhprion ofwaler and foods was liketv tooe a mor€ r.eqlcnt sourcc ot ambienl fluoridc rhan $airhe
eafing or satkd tlrod. During lhis discussion, D.. /mp@en
sr.red rDar, tD Mexico, satt fluoridarion wa! chGen in ;r;r€r.
ence to warrr flloridation for s€verat reasons, i" so;rc.oi rf,.racr rnarthetr urban poputarion was targer rhan rheiriuratooo_
ura on. lhrs was because sdtl fluoridatron was much easii! i.
del'ver _und-er l,texican condnions, since rhere were aoDrox!
mareiy rL,rn water we s in operarion- Hence. ir woutd b; veru
d ncul ror Mexico to keep rrack of rhe fluonde in each Jf
nese waler sources. In addilion. some of lhese areas atready
nad more thai 0.3-0.4 ppm F in rheir water suppties. Funh;
more. wrrn  uofldatcd satr, a towcr fluorosisiare had been
proquceo In upper anrenor reerh lhan had been found in chil_
oren who rece'ved fluoride from olhcr sources, such as mouth_
flnsrng. elc. However, D/l Horpwnu enquired wherher he woutd
D! conect, in as5uming r ha I Dr. hagor,n co'ld onty stae thal
sDe rroz8tr thcre.was less fluorosis since. at presenl, no sucveys rera|lng b Inrs maner had adualy be€n canied our? In
responsr, ,/. rnSqteq stated rhat D. Hofo||iE was conecl
w n tDrs assumprion. since rhe basis for her sratemenr retaled
lo longrerm findings from Switzertand.
. .Dr-. Caskvska made lhe obscrvalion lhar, l0 years aso.
Dropsres taken fiom incisors which were rreared seniiannua'ilv
wrrh ammonium fluoridc and sodium fluoride indicared lh;r
suDslantrat quantities o[catcium fluoride were found still to be
presenr in ceth of the ammonium.fluoriderrealed qrcuo t8
monrnr farer. she rhen asked ot Dr. Me bery. in viiw of his
srar.menl on.lhe. elfect of viscosiry. if he would speculale
wDelher toolhbrushmg wirl a moulhrinse sotution ($hici $outd
conrarn a tow concenrrarion offluoride and possibly a suuabt€
surlacranr) r}outd be a good system ot fluo,ide d;tivery. .To
lhrs poinr. ,r Mettbcry reptied by stating rhdr he drd n6r s€e
ily.jl'1":"11"e. ro usins an F-.conrainins solurion as ronsas rne lluonde courd be guaranreed disrriburion around rhe

Dz Rola was rhen asked by Dr. Caskvska i he had also
apphed ropical fluorid-e soturion ar pH 1.9 ro !hark kerh and,
ru so, was there any €ffecl on demineratiz lion? To rh15 Doinr.
Dr..Mua teptied in the alfim.tive but rhal de topicdl flioada
applrcatior had no elfecl. His inreTrelarion ot rhese dala was
Inar lo have such a marked effecl lrir catcium fluoride $outd
demand lhe presence ofa conrinuous tayer, such as is obtained
on human.enamet. ard from $hich catcium ions a,e fairty
eas'ly available..In lelarion ro snark's reeth. rhere appear ro bi
mor. scattered deposrls of catcium-nuorideJile marcnaj.
. ur- Katb iras atso zsked by Dr. Cr,ok abour rhe poinr he
nao maoe thal pfl may have an imporlant effecr where'catciuh
lluondc is involved. Was lhar because lhe surfa@ area $as
smarr€r or berause more was formed: The quesrion was
prcmlled by data which Dr CIor haC presenrei at tle IgSi
san trrncrsco AADR me€ring on the dissoturion of catcium
truoflderlnder consranl-composirion condirions, where he had
lrred lo drssolve calc'um-fluoride-compressed pet,(r\ ano com-
pare rne rales or drssotuton wilh rhose of catcium nuoride
lormed on roolh sudaces by ApF gel lrearmenl- Here, wirh
rne caicrum Ituonde pe ets. drssolurion sto$ed down progres_
srvery unrrl ir evenrua y sropped in rhe sativalite coidititrns.

fowey,-wilh 
rhe,cakium fluoride formed on rne loolh sur.race, orssotulton also sloEed down. tut. primarily bccer:ncjrc'um uuonde was losr. tle r,.was l_q h. ti r here foie siimi

lyill:",*?.: 
tor of carciuni nuo,ide presenr and po6sibh

oeror€ ir 
_had aI gone, a protecrtve coar;ng coura ue iomiil

un.rne ohe{,hand.. perhrps it woutd be dissotved before !tcoa ng (outdie,tormed._ln rcply. Dr. ROl/a srared rhar tlis]lrrace,area or a low_pH ftuoride producr " lnu.t t g",h..|nos olta'md al neulBt pH. so rhrr coutd not be a fador. Hr!
rhal the amount of phosphale wd! mri

rnen c ed some ot rheirwort over rhe previ;us l0.year prriocwnqe ur. (rgaad.had leared pr.mdtars. which serr go[8ro p-e €xlracr cd. wirh 2d, sodrum fluoride. Afler exrrdcrion, urpresence or alkari-sotuble fluoride was measured. Thev hdarso presenred dara whele catcium fluoride wa! producid 0rpeces ot  eMmd and p laced In rhe moulh,  df te;  qhrch rho
snoweo Inat some was tosl ar rhe beginning. bur rhe srudy ili
Ior,up Io, e ighr. days. _However, according-io rhe curmiiy.
polhesrs. lhal  ca lc ium f luoade n as sotubte in salna ar  rn qara,
ne sard Iney shoutd ha\e losr leverat huDdred rimes rhe anomlsnrcn.actu y drsappeared. Hence. he srared, rhe poinl ni<rdwas ot  In teres l  bul .  in  the mourh,  there $rs n i l t  so nxrpnospDare lhat even rbjs dissolurion otcalcium fluoflde 0n m.
Ieern could t)e drened. Futrhermore, ir has also o(n sno$,
tiar prolein har ro be raken inro accounr, s;nielitumrn rnlro,[
orssolution. lhu!, he conctuded rhal the princiDte worts r n.
mo^urh ?nd thal his group had shown ir i; ma;y systems.
. uL Le.Jcfos staled that the was happy ro infom Dr R //d

lhal d r/ro worl confirmed whar he tiind ra uno. Con(er
Ira|loJr, pH, and rime at] affecred lhe forma on of c:krun
r-uo_flde. However. tor catcium fluoflde to form. a hish kr.
ol. rruonde has lo be availabte, and for lhar ro be ciinicr..r
relevanl.,was there nor caxle for concem aboul pos(ibte tor
rcoiogrcar levets such_as rhose ro which Df. Whiiford h^d u
rerredr In respons€. ,r Rolla stared thar t5 mA ot catci!fr
nuonoe woutd d'ssolle in I tiler of warer. How:ever, wrrt'
ppm ouluoDde and E ppm of calcium, rhe svyem woutd &
salurn led.  As a resul l ,  wi lh  40 or  marbe even'80 oom catcrn
rn sdl'ra. and I000 ppm fluoride availabte lrom a mourhrjn<,
he was cerra jn rhar  dur ing lhe nnsinq Der iod rhere $outd x
salurution for calcium nuoride formdrio;. Atso- snh r€lard.o
loorhpasre, if I mg was ptaced inro rhe rotume ot sjva of
wntcn uL Dawes ratked earlier, rhen rhe sdtila woutd defi
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nilely be salurated as welt.
,Df, tft$o,r irared rhat he wished lo emphasize a poinr 0i

which D.. Mclbery had rouLhed, ,:e., rhir even sjrl wrt
lhorough brushing. irmusl be assumed rliatsome ptaquewoutd
remarn. paflicularly in rhe Iissures and inrerpr<jxrial arcar
Hence. rtuorrde uprake in the remdinins Dta;ue Inav bc d
rmponanr as,_or pe'haps even more irnpoianillan, ituorrdr
uplak€ by surrace enamet. Hene, fluorid; diftusion inro otaq!
and the binding of fluoride ro rhe ptaque, Darriculartv rJic crl.
crum pnolphare panicles, migh' be ;r a;edr imporianct. h
tepty.,Df. Me bery ageed wilh Da afrfson r rioughrs lhrl
I ruor ide musr be mdde avai labte,o,nor .  r . r " 'n 'nn-o,rqu, .
coveEd.areas and be kepl rhere in hrgh enouql, qonieirrarioi
so lhal rl was available \^hen required. Theri was trutc fq.
dence lhal  i t  was requi red dur ingactuat  brushing,  bur  i r  wd
ceflarnty go'r'a lo be needed severst houls tarer--
. Dr. Rdlla then clJ�mmenled rhal, as was discus$d ea,li.rirhe symposium. rhe condirio* roi ., r"i,ln-nu1-, i"a. ror,n'r'o
In  praque Eere presenr,  a id rhar  lhe producr  beha!ed l i tc  c . l .
ciun ll]londe. r'.e.. ir had ro be dissolved in perchtoric r.*
Lenainly. one exp€rimenr which he had carjiad otrr wifi 5,r'
tvary sedimenr had shoqn thal catcium fluoride coutd foit
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Iv. te Cote lheln ̂d&essed Dr. Mellbery ̂nd rcminded the
fliioce that Dr. Mellr?|8 had-suggesred lhal more altention

'#'# ff,::L:.'t'.',1 fr S'Ji.f $i'"il ;l'L ll; iiii'fi ::l
;dincnrs, he was concemed as to whar.wollld be lhe besl

lie.ot l!!r.,1lI.iI.- flil!!."t-1_.1;tqg ar presenr. In
ffihr, thc time during *hich rr ri! studies w?re caftied
Lr |.tr(Ied lo De snon. turlnermore. |eslons wnlch were com-
htJ' phced in.lbe mouth were very reactive. and whakver

because, ifa remineralizing environment was developed, lhen
lillle ploblem.would exisl. Thus, regardless of rhe rype of
reroni or ror now 'ong lt was gorng lo be expoced to a rrear-
oent. ne Iett that lhese po'nlr $ere ifielevanl. as lone as lr
could be shown thal a reninerrlizing sysrem exhred. 

"None-

lheless. he did not like ro compare ..Srudy A wilh ..Srudy
B" as far as percentage remineralization, €1c.. was concerned.
He fell lhat percenlage numbers were all relalive and should
only be looked at wnhin any one experimenr.

Fitjr lly, Dr. Iltylsttup commenled on Dr. Mellberx's data
whrre ir was nrred thal caries reducrions of around 20% were
ro b€ found in diflerenr clinicaltnals. Ho||ev.t, D.. mybhtD
(houghr ir was impo anr ro undertine rhar such 'esulri cami
from short-term sludies and, had thesc b€en initiated al the
lime of roolh eruption, rhen reducrrons similar ro (or even
grealer lhan) lhosr oblained by a longrerm adminisrrarion,
ea., a! of wal€r fluoridalion. coutd be;brained.

Note: Due to technical faiture of rhe recording device, rhe
renairing parts of the Discussion of rhis Sessio-n r€sretfullv
cannol be rcproduced. The orsanials and Edirors;f rhesi,
Pmceedings apologize for rhir unfortunare circumsance.

i,rri ti dctcrminea iD a onc-w€ck intra-oral pe,iod did nor
ltrc$ily rcflctt the long.tem trcatment effects. In addirion.
;iv i, srr/ nodcls used licqucnl sucrose challenges which
E-;d r.nccr dc natural.situaion. Hcnce. he asrced wirh Dr
ldbfrg j rccomrnenoatlon ano suggesleolnat lDere was nee{t
k! conscnsus rs to wnal @nsllluled lDe Dest mod€l syslem.'-r,olyiog, DL Mellbct8 stared rhar he rhoughr a mini-con-
folrcc on ir-rrnr models might bc appropriare. Nonerheless,
tdidtol b€llcv€.uE nme-rrame need be long, because, even
drugh lcsions wnicn were not.quile lhe same as naturallesions
..I!-us.d, whal was beng dehonslral€d was wherher a re-
oircrrlizing cnvimnment. or a. demberalizing ,environment was
nlsc||l Or nol. l'eyono Inal. De leli it was ol less lmponance
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