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L with SnF2. The most dramatic finding is the low variance in gingival scores in

those subjects rinsing with SnF2. With regard to caries scores, we have found

«. that the group rinsing with NaF had 4.2 new lesions after 1 year and those sub-
i~ jects rinsing with SnF2 had 2.3 new lesions. Microbiologically, there are
:'_3- large differences between groups. Those subjects rinsing with SnF2 had 2.4
'j times fewer bacteria/ml saliva in their mouths at 3 months. But, of most
N importance, was the fact that the SnFy users had greater than 20 times fewer
. S. mutans in their mouth over the course of the study.
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;:2.3 . Summary

ks

w4 3% . . .

Rl = A series of experiments have been performed to try to find the best
;:3:' antimicrobial fluoride compound. We have extensively examined 8 cationic

D

;::Q salts of fluoride, some with higher or lower molecular weights than tin.

)

LY

el Because it quite early became apparent that pH of the compounds was impor-
a::'; tant, over 26 variations of pH of these compounds were tested. To date, we
!

: have found that SnF2 has potent antimicrobial activity, but remarkably, SnC]2

and SnF, does not. InF,, InCl,, PbF,, PbCl, and NaF all have no real effect

S on microbiology. Concerning pH, SnF, appears to have a critical pH below 4
i:{. for its antimicrobiologic effect. The loss of effectiveness above pH 4 we
::‘ feel is due to its conversion to insoluble tin hydroxide salts which cannot
E:.;é affect bacteria. Atomic absorption spectrophotometric and electron micro-
;4' o probe experiments have shown us that only San accumulates within bacterial
K ‘- cells which causes the bacteria to have unbalanced growth characteristics
% " and hence the antibacterial effect.

’;g‘ We have completed all the planned in vitro and pilot studies on the
""z controlled release SnF2 system. These studies have involved: (1) the in
:"',: vitro microbiologic effects of low levels of Snfy; (2) in vitro physical
::s properties of SnF2 polycarboxylate cement; (3) an in vivo trial for 30 days
';5:53‘ in one subject examining the antiplaque effects, release levels, systemic
effects, and the glinical integrity of the restoration. These studies have
'*xév all been favorable in moving forward in developing the controlled release
"\7 system. The studies have been wri t'ten, submitted for publication.

::,. ' Two pilot studies on hamsters have been completed to date. One large
%E{: . experiment involving 45 animals is presently in progress. In the first

',?:: %’f}' pilot study, 4 hamsters had their molars prepared to accept the SnF2 poly-
:;‘: w)..’ v carboxylate cement or polycarboxylate cement without additional fluoride.
3:.32 After the restorations were placed, the hamsters were innoculated with S.
Wy
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! mutans and placed on a cariogenic diet for 60 days. Those hamsters which

;ﬂ} g&s#; had the SnF, temporary showed a trend for fewer carious lesions and fewer
'f‘ S. mutans; however, the temporary restorations were completely absent from
g; all preparations Hpon sacrifice. Another pilot study was performed to try
i X to improve on the technique of placing the restorations into the preparation.
T" Besides not being able to adequately fill the preparation because of the
f;i small size and air bubbles, we found that many of the animals would die due
:ﬁs to the extended time their jaws were open. Since the objective in the ani-
.‘_ mal experiment was to see the microbiologic effects of low levels of SnF2,
}? and not manipulative techniques of the cement in tiny resto}ations, it was
f? decided to first perform an experiment with controlling the exposures of
S‘; San through the animals drinking water. This experiment, with 15 animals
.i each in a deionized water group, a 5 ppm F~ groups as NaF, and a 5 ppm F
21; ;ij&l as SnF2 group are currently underway.

. tiif? We have applied to the Food and Drug Administration for an “Investiga-
.gz tional Exemption for a New Drug" (FDA 571) so that we can utilize the con-
33 trolled release delivery system of SnF2 to human clinical trials. The
‘i application and research protocol was submitted February 4, 1982. So far
;T: it has not, to my knowledge, been approved. These studies are projected to
£*$ start November 1, 1982. The human experiments (not included in original con-
ﬁh tract) involve a short term (2 week) study to examine efficacy and a long
3:? term trial (2 months).

TZS As a pilot study, we have selected 2 subjects with moderate generalized
‘QE periodontititus. On one side of the mouth, we have injected 1% SnF2 sub-

:ﬁ gingivally with a 25 gauge needle. To the other side, we have injected

t? saline. On a weekly basis, we have sampled the pockets for periodontopathic
%A _y;f; anaerobes and 5. mutans. We have found that in both subjects, the pockets

;? o that were irrigated with SnF2 had nuch fewer B. melinenogenicus and S. mutans,
5

AW O 2 TN~ S M
* ::’T‘: b ‘} * 9 W ~ ¥ B ‘-f': s -‘ ": v ,'\{'\"-“
2 3 B R A I S Pl Dotdi b I . L)



I“‘l: n L e som aow 38 Vo 4 B Sab 2o cal e A8 sl P b g 8"l AT NEN Y TN YUNTINE Ve . - :v':v‘.'r'm'r.:v‘.vww
o
;.'i:'

:3:"0;

44

,';:. even 4 weeks after the single treatment. A larger clinical study to follow-
nry )

%:‘. %gl‘ up these preliminary results is planned.

At !

. After initially starting with 36 rampant caries subjects, only 18 re-
N
e main compliant with using either San or NaF twice a day in our long term
'.-'\_‘! !
:;j mouthrinse study. After 6 months, many significant differences between the
." groups have been noted. With regard to clinical parameters, the group

K, . i

%:g' rinsing with SnFZ- had significantl;, less plaque at one month and the gingival
o

Z::' health improved significantly more between 1 and 3 months with these sub-
g jects rinsing with San. The most dramatic finding is the low variance in
) . .

o gingival scores in those subjects rinsing with San. With regard to caries
)

: scores, we have found that the group rinsing with NaF had 4.2 new lesions
‘ after 1 year and those subjects rinsing with San had 2.3 new lesions. Mic-
A

3’.’*:'. robiologically, there are large differences between groups. Those subjects
e A

5" A rinsing with Snf, had 2.4 times fewer bacteria/ml saliva in their mouths at
15 m: ) 3 months. But, of most importance, was the fact that the SnF2 users had

2

g. greater than 20 times fewer S. mutans in their mouth over the course of the
§' study.
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Further Understanding of the Antiplaque Properties of SnF2 -
In Vitro Microbiology

In our initial studies, we found that wire adherent S. mutans exposed
for 1 minute, twice daily, for two days to SnF2 showed inhibition of plaque
growth and acid production (A pH of growth medium), whereas NaF or SnCl2
exposures showed little effect (Figure 1, Table 1).

Subsequently, more precise experiments were performed (Figure 2, Table
2) to test whether éﬁe effectiveness of San was due to pH, cations, or a
combination of factors. In these trials, intermittent exposures of plaques
to SnF2 at pH's below 4.0 virtually inhibited plaque formation and thereby
lowering the amounts of bacterial acid produced (Tables 3 and 4). This
inhibitory effect decreased as the pH of SnF2 was increased with SnF2 ad-
justed to pH 5.0 or 6.0 not effective in inhibiting acid production. The
reduced bacterial acid production found in SnF2 tested plaques directly
correlated (r = 0.94) to the reduction of plaque weight on the wires
(Figure 2).

Although SnF2 was most effective at a lower pH, even at pH 5 and 6, its
effectiveness in reducing pH drop was greater than other agents tested
(Tables 5 and 6). The fluoride salts of lead and zinc slightly reduced acid
production by comparison to their chloride salts; however, the A pH of those
plaques exposed to the f]uo;ide salts of lead and zinc were equal to NaF at
neutrality. NaF ét a lower pH was found to be slightly more effe:tive than
NaF near neutrality in inhibiting acid productions (Tables 4 and 5). In

contrast to San, SnF4 had little or no effect on acid production (Table 7).

Plaque Scores

The one minute, twice daily exposures of S. mutans to all the test
agents for two days, including San, pH 5.0 and 6.0, had little effect on
the organism's capacity to attach and proliferate on the stainless steel
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wires. However, the bacteria exposed to SnF2, pH 2.0, 3.0 and 4.0 consis-
tantly showed less plaque formation as measured by visual plaque scores
(Table 4).

Plaque Weights

!

Except for SnF2 at pH's 2.0 through 4.0, the other test agents showed
no effect in reducing the amount of dry plaque weights in comparison to NaF.
Bacterial plaques exposed to San solutions equal to or less than pH 4.0,
averaged two-thirds Tess plaque weight than the low pH exposed plaques of
NaF (Table 4).

Metal/mg Plaque

Initial studies of intermittent exposures of SnF2 and SnC]2 on S. mutans
at neutral and acidic pH's suggested a pronounced effect with SnF2 at lTow
pH's. Associated with the plaque reduction produced by low pH SnF2 solutions
was the large uptake of tin within the plaques.

The experiment designed to observe the effect of varying the pH of SnF2
and NaF on bacterial acid production, plaque formation and tin uptake found
an inverse relationship between plaque weight and tin quantity in the plaques
exposed to San pH's 3.0 through 6.0 (r = -0.91) (Figure 3).

Plaques exposed to lead salts showed small accumulations of the metal
in the samples while those plaques exposed to zinc salts had only trace
amounts. Although a strong correlation exists between bacterial tin uptake
versus the decreasing pH of SnF2 solutions, no difference in metal uptake
was found by altering the pH of the lead and zinc salts (Tables 5 and 6).

In contrast to the large tin uptake in bacteria exposed to SnFZ, SnF4
exposed plaques contained much less tin, and varying the pH of the SnF4 did

not have an effect on the tin uptake (Table 6).
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j el Figure i: Flow diagram used to test the effect of various agents (1 min./

Y 12 hrs. for 48 hrs.) on S. mutans (Table ). Same design was

e used to test other agents listed in Table
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i:g:i Sterile Stainless Steel Wires
R
Suspended in Jordan's Medium
+
' Inoculated with S. mutans
48 hours
Exposed 1 min.l l
HOH : SnF2 SnC]Z
{250 ppm) (Sn ppm = San)
Rinsed 1 min. [ !
Fresh Joi ian's Medium
l 12 hours ----» pH
Repeat Exposure
- l 12 hours ----» pH
éiié; Repeat Exposure
E‘, ' pH (terminal)
12 hours
Plaque Score
5-day Preformed Plaque
‘Repeat Exposure (2 min.) Collect Plaque
24 hrs. ----» pH
Repeat Exposure (2 min.) Dry Plaque > Mg
24 hrs. i
o Repeat Exposure (2 mi Atomic Absorption ———» Sn/mg
a: 24 hrs pt (terminal)
N Plaque Score
®
X
e Figure 2: Flow diagram used to test the effect of SnFz and SnCl2 on 2
ok and 5 day old preformed S. mutans plaques. Deionized Hy0 was
FoL the control.
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List of the solutions at various pH's which
were exposed (1 min./12 hrs. for 48 hrs.)
to wire adherent S. mutans NCTC 10449,
,Fluoride solutions were tested at 250 parts/
100 F-, excgpt for PbF2 which was tested at
100 part/10 The cations in the com-
parable ch10r1de salts were equal in ppm to
the fluoride salts.

Cation Anion
_{ppm) {ppm) pH
303 250 2.0, 2.5, 3.0, 5.5,
. 6.0, 7.0.
783 463 2.5, 7.0.
783 259 2.0, 2.5, 3.0, 3.5,
4.0, 5.0, 6.0, 7.0.
390 250 2.3, 5.0.
428 250 5.2
428 465 4.9
565 100 3.0, 6.0
545 187 3.0, 6.0
- --- 2.5, 7.0
t
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- Table 3: Initial study of intermittent expostres (1 min./i2 hrs. for
A 48 hrs.) of tin and/or fluoride solutions on acid production,
,z plaque formation, and tin accumulation of wire adherent S.

& mutans MCTC 10449, Deionized water {pH 2.5 and 7.0) was used
\1 as a control. Fluoride solutions at 250 ppm F~; cations in
:‘.'_ SnC]2 equal to SnF2
"

WAt .
dn Acid Plaque Sn/mg

(3 Agent Production Plaque Weight Plaque
" 0 _PH (s pH) Scorea (mq) (ug)
Al ’

2.5 2.8 4 1.0 + 0.2 N.D.5

24 HZO
T 7.0 2.7 4 10.7 + 0.5 N.D.
o
O
B
"y 2.5 2.5 4 12.5 + 0.5 N.D.
9 ] NaF
N 7.0 2.7 4 11.2 + 0.9 N.D.
X,

YOS R
SELSERCRE N 2.5 2.7 4 12.3 + 0.6 1.4 + 0.6
b~ i‘ Ei ip SnC1 2

7.0 2.7 4 1.1 + 0.7 0.3 + 0.1
‘U0 .
4:
L 2.5 1.7 2 7.2 +2.0 13.6 + 4.1
o: SnF2 ) .
e 7.0 2.6 4 13.0 + 0.5 0.5 + 0.1
o
’N‘:‘ .
_";-__: o Scored by McCabe method
2‘_ B None detected
et
" N=3;)?j'_S.D. .
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Table 4: Effect of intermittent exposures (1 min./12 hrs. for 48 hrs.) of
NaF (pH 2.0 and 6.0) and Snfp (pH 2.0 to 6.0) on acid production,
plaque formation, and tin accumulation of wire adherent S. mutans
NCTC 10449. Fluoride solutions at 250 ppm F~.

Acid Plaque Sn/mg
Agent Production Plaque Weight Plaque
_pH (a pH) Score® m u
20 1.8 4 6.4 + 0.9 N.D.®
NaF ‘
6.0 2.4 4 6.5+ 0.3 N.D.
San 2.0 0.2 <] 1.8 + 0.1 A
3.0 0.2 <1 2.4 + 0.5 42.9 + 7.1
4.0 0.5 1 2.6 + 0.5 36.9 + 3.6
5.0 1.0 3 5.7 + 0.4 20.1 + 0.5
6.0 1.6 4 5.9 +0.8 3.6 + 0.7

a Scored by McCabe method
B8 None detected

A Laboratory accident

N=23; x+S.D.
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* Table 5: Effect of intermittent exposures of PbF2 and PbC12 compared to
A4 NaF on acid production, plaque formation, and lead accumulation
. of wire adherent S. mutans NCTC 10449. Test solutions adjusted
K- to either pH 3.0 or 6.0. Fluoride solutions at 100 ppm F-;

> cations in PbCl2 equal to PbFz.

N Acid Plaque Pb/mg
" Agent Production Plaque Weight Plaque
. pH (Ao pH) Score® (mg) (ug)

vy

3.0 1.9 3 5.7 + 0.2 N.D.5
4 NaF .
b 6.0 2.3 3 4.6 + 1.0 N.D.
K
¥
g 3.0 2.0 3 6.1+0.3 2.2+0.2
o PBCY,
< 6.0 2.3 3 5.5 +0.9 1.2 +0.2
L
; f.-:itﬁ-
‘ 3.0 1.9 3 6.7 +0.3 3.3 +09.5
b " PbF,
- 6.0 2.0 3 5.5+0.1 2.4 +0.7
»

a Scored by McCabe method

g8 None detected 3

N=3; x+S.D.
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) Table 6: Effect of intermittent exposures (1 min./12 hr. for 48 hrs.)
R of NaF, SnF2, SnF4, ZnFp and ZnClp on acid production, plaque
:3 formation, and metal accumulation of wire adherent S. mutans
n NCTC 10449. Natural pH for all test solutions, except SnFy
';'. which was adjusted to pH 5.0. Fluoride solutions at 250 ppm
W F=; cations in InCl, equal to ZnFj.
:-,‘
e Acid Plaque Sn/mg
s Agent Production Plaque Weight Plaque
o pH (a pH) Score® (mg) (ua)
. NaF 5.5 2.7 3 9.8 + 0.6 N.D.P
e .
e SnF2 3.5 0.4 <1 1.3 + 0.4 39.1 + 1.4
s
by
§ Snf, 2.3 2.6 3 10.9 + 0.2 3.9 +2.0
& -
o o SnF4 5.0 2.6 3 10.4 + 0.3 6.1 +0.3
RIS
.- % _ ZnF4 5.2 2.8 3 10.0 + 0.5 0.05+ 0.01
L~
:.
. ZnC1, 4.9 2.9 3 9.0 + 0.2 0.12+ 0.07
- -
e
N
o
‘i’.' a Scored by McCabe Method
»{;,: g None detected
;:3 N=3; X +S.0.
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Table 7: Performed plaque of S. mutans NCTC 10449 was grown on
wires for 2 days and then exposed every 12 hrs. for 1
min. to various agents for the next 2 days. The inter-
Tit+prt avnnsires tg the .wires continued for 3 more days,
once a day for 2 min. Each wire was scored for plaque,
then collected, dried, weighed and analyzed for tin.
Fluoride solutions at 250 ppm F; cations in SnC]2 equal

to SpF,.
Acid Plaque Sn/mg
Production P]aque Weight Plaque
(A pH) Score® (mg) (ua)
H20 3.2 4 18.9 + 0.2 N.D.
SnCl2 3.2 . 4 22.6 + 4.7 3.2+ 0.8
San 2.4 4 15.7 + 0.8 >8

a Scored by McCabe method
N.D. None detected
N=3; x + S.D.
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Figure 3: Intermittent exposure of Snfp (1 min./12 hrs. for 43 hrs.) at
o pH 2.0-6.0 on growth (plaque weight) and metal uptake (Sn/mg
plaque). Reduction of bacterial growth by SnFp is inversely

related to metal present in the bacteria at varying pH's.
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Slow Release Mechanisms

--32;«
S
A Phase A: Dental Materials Investigation and Testing

(See Appendix C - Antiplaque Properties of Sustained Release SnF2:
, Pilot Studies)

Phase B: Measurement of Slow Release of Fluoride

(See Appendix C - Antiplaque Properties of Sustained Release SnF2:
Pilot Studies)

Phase C: Animal Studies

Two pilot studies on hamcters have been completed. In the first
pilot study, 4 hamsters had their molars prepared to accept ihe San poly-
carboxylate cement or polycarboxylate cement without additional fluoride.
After the restorations were placed, the hamsters were inoculated with S.

mutans and placed on a cariogenic diet for 60 days. Those hamsters which

,j}lj: had the SnF2 temporary showed a trend for fewer carious lesions using the
it: _ Keyes scoring techniques (Figure 4) and fewer S. mutans (Table 8); however,

the temporary restorations were completely absent from all preparations
upon sacrifice.
A second pilot study was performed to try to improve on the technique

of placing the restorations into the preparation. Besides not being able
to adequately fill the preparation because of the small size and air bubbles,
we found that many of the animals would die due to the extended time their
jaws were open. Since the objective in the animal experiment was to see the
microbiologic effects of low levels of San, and not manipulative techniques
of the cement in tiny restorations, it was decided to first perform an experi-
ment with controlling the exposures of SnF2 through the animals' drinking
water. This experiment, with 15 animals each in a deionized water group,

TR a 5 ppm F~ groups as NaF, and a 5 ppm F as San group are currently under-

way.
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. 1.5 x 10° S. mutans; whereas control animals had about 22 x 100
g S. mutans on their mandibular molars.
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v Phase D: Application for "New Investigational Drug Number"

i$§ e This aspect of the contract involves the administrative perusal of
) <« a "New Investigational Drug Number" from the Food and Drug Administration
:}$ which will enable,human experiments with controlled release SnF2. This
application has been submitted on February 4, 1982. On March 11, 1982, I

-
:
-

" received a letter explaining necessary revisions in the proposal. Subse-

1
i) quently, I re-submitted the proposal on March 25, 1982 (Appendix D).
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§§§' Pilot Study to Examine the Effectiveness of Irrigating Snf,
iké' 3%%5* into Periodontally Diseased Pockets

o As a pilot study, we have explored the possibility of reducing dental
emergencies for spldiers in field situations by lavaging periodontal pockets

o with 1% SnF.

PR For this initial study, we identified 2 subjects which had generalized

‘:;i periodontitis and lérge numbers of Bacteroides melaninogenicus. After re-
1}** ceiving consent (Figure 5), we irrigated the gingival pocket of one subject's
l;;: tooth with 1% SnFZ and on the contralateral side, we irriga@ed the gingival
iEE} pocket with normal sa]ine: One week later, in the pockets of both subjects
;?3 which had been irrigated with San, no B. melaninogenicus could be detected.

The sites that had been irrigated with saline, however, had 3.26 x 105 and

2.29 x 10°

.-
-

B. melaninogenicus, respectively, for each subject.

After 2 weeks, samples revealed that the experimental sites (SnF2

treated) had 10 times fewer B. melaninogenicus. At 3 weeks, the differences

were approximately 2 times.

This pilot study shows such favorable results that we plan to pursue
these pilot results with further studies. Such a temporary treatment for
acute periodontal problems could have important implications in a combat

situation.
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Procedure:

CONSENT FORM

School of Dental Medicine
University of Connecticut Health Center

Patient Consent Form for Fluoride Irrigation Study
Investigators: Norman Tinanoff, D.D.S., M.S.

Bj8rn Klock, D.D.S., Dr. Odont.
Kenneth Kornman, D.D.S., Ph.D.

It has recently been shown that mouth rinses with fluoride solutions
inhibit bacterial accumulation on teeth. Incorporated in a toothpaste the
same type of fluoride (SnF3) reduces gingivitis (gum inflammation). Perio-
dontitis, i.e. loss of bone supporting the teeth, has also been shown to be
less severe when the teeth were swabbed with an SnF, solution. The reason
for these effects probably is that the microorganisms causing gingivitis
and periodontitis are affected by SnF3. We would like your permission to
take part in a short-term clinical research experiment (no longer than 6
weeks) to measure the possible anti-bacterial effect of SnFy on specific
microorganisms and on gingivitis when this agent is irrigated between the
tooth and the gum tissues.

Bacterial accumulation, plaque, will be collected from two of your teeth
twice a week over a six week period. We will also estimate the degree of
gingival inflammation at each sampling occasion. At one of your first
appointments the pockets around the two selected teeth will be irrigated with
2ml of 0.4% SnF; under minimal pressure. Wo further trecatment, just scoring,
will be done during the test period.

Risks:

Besides the possibility of some slight staining of the teeth and a
metallic taste, immediately after the irrigation, no side effects have been
reported after treatment by SnF;. The possible stains can be easily removed.

Benefits:
The gingival inflammation may be decreased by this treatment. This means

reduced bleeding from the gums and an improved possibility for the dentist to
diagnose and treat the disease. Furthermore, it has been well established the

fluoride solution used is beneficial in reducing dental caries. T»o compensate

you for your time involved in this study we will offer you preventive dental
services (dental cleapings, and fluoride treatments) at the end of the study
at no expense; uvp t6°50.00, additienal Preventive Yreatwment oyt

be billed 1o the gaticut.

Figure 5: Human consent form for irrigating SnFp into periodontally diseased

pockets.
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Naturally yvou will have the right to withdraw from this study at any time

_—ff?. you wish. Furthermore, the investigators will be available to answcr any
{&;3i questions you have during the course of the study.

IT IS NOT THE PRESENT POLICY OF THE UNIVERSITY OF CONNECTICUT TO
COMPENSATE HUMAN SUBJECTS IN THE EVENT THE RESEARCH RESULTS IN
PHYSICAL INJURY EXCEPT THAT IN FULFILLING ITS PUBLIC RESPONSIBILITY,
THE UNIVERSITY OF CONNECTICUT HEALTH CENTER/JOHN DEMPSEY HOSPITAL
PROVIDES PROFESSIONAL LIABILITY COVERAGE FOR ANY INJURY IN THE
EVENT SUCH INJURY IS CAUSED BY THE FAULT OF THE UNIVERSITY OF
CONNECTICUT HEALTH CENTER/JOHN DEMPSEY HOSPITAL. THE UNIVERSITY OF -
CONNECTICUT HEALTH CENTER/JOHN DEMPSEY HOSPITAL WILL HAVE AVAILABLE
THE FACILITIES AND PROFESSIONAL ATTENTION TO CARE FOR SUBJECTS WHO
MAY SUFFER A PHYSICAL INJURY AS A RESULT OF PARTICIPATION IN THIS
PROJECT. 1IN THE EVENT THAT YOU HAVE SUFFERED ANY PHYSICAL INJURY
AS THE RESULT OF YOUR PARTICIPATICN IN THE RESEARCH PROGRAM, PLEASE
CONTACT Mrs. Jane Johnson, phone number: 674-2142, WHO CAN REVIEW
THE MATTER WITH YOU, IDENTIFY OTHER RESOURCES THAT MAY BE AVAILABLE
TO PROVIDE YOU WITH FURTHER INFORMATICN AS TO HOW TO PROCEED.

I, THE UNDERSIGNED, HAVE UNDERSTOOD THE ABOVE EXPLANATION AND GIVE
CONSENT TO MY VOLUNTARY PARTICIPATION IN DR. TINANOFF'S RESEARCH

PROJECT.
o DATE:
g
ST
o LOCATION:
SIGNATURE OF THE SUBJECT
WITNESS
DATE
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o The Microbiologic and Clinical Effect of SnF, Mouthrinse
i on a Group of Rampant Caries Adults
? !‘;\ N -I‘,\\
.(‘ w O’: E ~ : '
R - Stannous fluoride mouthrinse has been tested in a few short-term studies 1
N :
S to see its effect,on both the quality and quantity on oral bacteria. These }
3 <'_‘ ‘
‘ ~ studies have suggested that SnF2 reduces the number of bacteria in plaque J
L Y
Lij and in saliva, and some studies suggest that this rinse may also be selec-
‘;:i tive against certain oral strains.
Y .
= The present study was conducted to examine the effect of SnF2 vs. NaF
o mouthrinse on a group of adults with high caries activity. This population
Yy :
.Tﬁ resembles that which is often seen in the Army. Besides examining the effect
'::1"
o] of these 2 mouthrinses on plaque and gingivitis, this study also examined
(;\ the effectiveness of the mouthrinses against certain oral bacteria and
g, )
abN against formation of new caries. |
[ ) :
{J& (J:L' This report describes the results from the first six months of a 2-year ;
. i
s 3T - clindcal trial.
k- ~ Methods and Materials
5}3 Patients were selected if they had a high number of S. mutans (greater
J
e than 2 x 105/m1 saliva) and had large numbers of unrestored carious lesions.
N
:;{ Of the 36 patients who started the study, only 18 have been compliant with
“\_:-:( .
s the required mouthrinse regimen. We defined compliant patients as those who
i ;i -
oo reported no more that 4 missed mouthrinses each month and we verified these
B :
‘{i- reports by monthly monitoring of each patients' remaining supply of mouth-
O .
1 ' rinse.
&
‘EJE , At baseline, we measured plaque, gingivitis, and DMF besides taking
¢
o
25 ~ saliva to measure total colony ferming units, S. mutans, and lactobacillus
b
&i per ml saliva. Aftcr the measurements, each subject was assigned to the
g: ﬂ:?\ SnF2 or acidulated sodium fluoride mouthrinse group. Each subject was in-
::2 e structed to rinse twice a day with 10 ml of the respective fluoride
R
e
I 20
W n
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mouthrinse (both at 200 ppm F). Each patient during the course of the study

SN also had all active carious lesions restored and also was placed on a pro-
;t | gram of oral hygiene instruction, diet counselling, and prophylaxis after

the first month of the study.

Follow-up microbial analyses and clinical scorings were performed at
1, 3 and 6 months.

Results

Figure 6 disp1dys the percentage of plaque-free sites in those subjects
rinsing with acidulated sodium fluoride. The percentage of plaque-free
sites was determined by dfviding the number of plaque-free ;ites by the
total number of sites per subject. This graph and subsequent graphs dis-
play each subjects' longitudinal change during the study, and we identify
each subject by number (right margin). Note in the group rinsing with

i acidulated sodium fluoride that there is a large general increase in plaque-
!ifir . free sites between the first and third month. This change could be due to
the hygiene visits between the first and third month.

Likewise, in the group rinsing with SnF2 (Figure 7), the increase in
plaque-free sites can be attributed to increased oral hygiene. Comparing
the SnF2 group to the acidulated sodium fluoride group, there is no signifi-
cant difference in the amount of this change between the first and third
month. However, cross-sectional analysis of these groups at one month show
that the San group had a 25% greater increase in plaque-free sites than
the acidulated sodium fluoride group during the first month of the trial.

Gingival Index Scores were converted to percentage of non-bleeding
sites, or Percentage Gingival Health (Figures 8 and 9) by dividing the fre-

quency of L8e and Silness O and 1 scores by the total number of sites per

’1::$- -subject. By this measure, gingivil health was not markedly increased in the
!b .-, ‘- - .
RSN 6 months among subjects rinsing with acidulated sodium fluoride (Figure 8).
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Most subjects in this group showed little change; one subject showed a great
increase in gingival health; others showed a decline in gingival health.

The subjects rinsing with San, on the other hand, uniformly showed
improvement (Figure 9). At 3 months, the variance in this group was very
small and only on; subject showed a decrease of score between 1 and 3 months.

Comparison of the 2 groups regarding changes in gingival health between
1 and 3 months showed that 8 of 9 subjects rinsing with SnF2 showed improved
gingival health; in the acidulated sodium fluoride group, only 4 of the 9
subjects improved. Because of the unequal variances between groups in gin-
gival scores, analysis of variance could not be used. A t-fest of these
proportions showed the difference between groups to be statistically signifi-
cant. The reasons for this adjunctive effect of San in the early phase of
the study needs further investigation. It does seem clear, however, that
in our study of rampant caries adults, twice daily rinses with SnF2 have a
short-term therapeutic effect on gingivitis.

.As a further step in our data analysis, we correlated plaque and gingi-
val scores in both groups. The correlation in the group rinsing with acidu-
lated sodium fluoride had an r value of .69, confirming many other reports
that quantity of plaque relates to severity of gingivitis. However, the
correlation in the SnF2 group was .34, suggesting that visual plaque deposits
may have'fewer bacteria or Be more pellicle-like. Several other studies
have reported increased amounts of pellicle in subjects rinsing with SnFZ.

The longitudinal progress of each subject rinsing with acidulated
sodium fluoride with regard to total colony forming units, showed a mean
decrease, but not statistically significant, in the total C.F.U. in the
course of the study (Figure 10).

The SnF2 groups also showed a reduction in total colony forming units,

which was most evident at the 3 month exam (Figure 11). At three months,
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,iF  there was a 66% reduction in total bacteria from baseline. Between APF and
'sé, X . SnF2 groups, there was 2.4 x fewer bacteria/ml saliva at 3 months in the
I? t > group rinsing with SnF, (Table 9).

?}j With regard to S. mutans, the subjects rinsing with APF showed a mean
Eijz increase in the §: mutans/ml saliva which at 1 month was significant at
E‘: less than .05 (Figure 12). Increase in S. mutans due to APF or NaF has
7&?5 been reported previously. This somewhat surprising concept may possibly be
Eﬁz explained by previous hypotheses relating increased number of microorganisms
;i in the presence of fluoride. Either fluoride ions at low concentrations
%5?? could stimulate growth of specific microorganisms--in this éase S. mutans,
?:jé or fluoride could inhibit the genaral plaque flora allowing reservoirs of
!:T S. mutans in carious lesions to grow out and recolonize the surface.
‘}’1 The San rinsing subjects, on the other hand, had greatly reduced
i§¢3 numbers of S. mutans and this organism was almost eliminated in several
2 subjects at 3 months (Figure 12). At the 6 month scoring, S. mutans appears
%EE in a log scale to increase in most subjects; however, the numerical mean
Szg increase is insignificant, that is, the mean S. mutans count was .2 x 106
%): : at 3 months and .3 x 106 at 6 months. Preliminary analysis of the 1 year
;§% results show no increase in S. mutans from that found at 6 months.
y@% ' Comparison of the 2 rinse groups with regard to S. mutans shows dramatic
ff; differences throughout the 6 months. Because the APF group increased
‘Ei; slightly and the SnF2 group decreased dramatically, the difference between
E& . groups during these 6 months is over 20 x (Table 10). This corresponds to
,é?f approximately é 95% difference in S. mutans between groups over the 6 months.
;Jﬁ Preliminary analysis of the one year results shows an 18 x difference between
:iﬁ groups.

:; ST The number of Tactobacillus in the acidulated sodium fluoride group

,:E T?“ﬁ? showed large variability among subjects and within each subject at different
b
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examination points. No pattern of change was evident (Figure 13).

The number of lactobacillus in the SnF2 groups also was quite variable
(Figure 14). Even though lactobacillus counts are easily obtainable and
accurately read, this study has found that there was great variabilities in
lactobacillus cou;ts in individuals over time and no pattern of change was
evident due to oral hygiene treatment, restoration of carious lesions, or
due to differences in fluoride mouthrinses.

With regard to caries scores, so far not all the 1 year data is in but
clearly we see that both groups still continue to have new caries. The
subjects rinsing with APF were found to have 4.2 new 1esion§ in 1 year
(Table 11), while the SnF2 group was found to have 2.3 new lesions (Table

12). The small groups in this study may preclude meaningful caries assess-
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Change in Total C.F.y./ml Saliva in Mouthrinse Groups Over 6 Months

Agent N  Baseline 1 Month 3 Months 6 Months
C.F.U. APF . 9 23.2 +24.9 11.0+6.1 16.3 +20.1 10.0 £ 6.6
x106 SnFy 9 20.2+11.7 16.2+16.3 6.7+ 4.1 14.0 +15.3
Reduction Times 1.4x 2.4x 1.4x

Percent 32% . 58% 29%
Significance >.1

Table 9: Comparison of the CFU/ml saliva in subjects rinsing with APF vs.

SnF2.
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- Change in S. mutans/ml Saliva in Mouthrinse Groups Over 6 Months
G
'€ Agent N Baseline 1 Month 3 Months 6 Months iy
b C.F.U. APF - 9 3.2:35 7.2:+6.3 52:7.8 17.7%7.5 54
' x108 SnF, 9 3.7+23 0.4:07 02205 03:05 OJ_J
- Reduction Times 18x 26x 26x 9
g Percent. 94% 96% 96%
-
K- Significance >.05 >.05 >.05
Y e
3 PO
A t. 4
4:: Table 10: Comparison of S. mutans/ml saliva in those subjects rinsing with
. APF vs. SnF, over the 6 months.
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Initial New Recurrent Root b
Subject White Spots D M F (S) Lesions Decay Caries
104 8 13- 24- 31 1 1
112 6 . 7- 4-0 7 (5 occ)
305 4 19- 25- 6 4 4
503 10 21- 29- 40 2 2
504 8 12- 0- 85 3 (1 occ) 4 7
x 4.2
%éi?; Non-Compliant
203 15 24- 15- 9 7 7
316 3 11- 50- 4 1 1

Total X 4.

Table 11: Initial caries and new caries after 1 year in those subjects
rinsing with acidulated sodium fluoride.
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Table 12: Initial caries and new caries after 1 year in those subjects
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Appendix A

List of Publications and Presentations Supported by
U.S. Army Contract DAMD 17-81-C-1075

Papers in press: |,

*1. Ferretti, G. A., Tanzer, J. M. and Tinanoff, N. The Effect of
Fluoride and Tin on S. mutans Viability, Growth, Acid and
Glucan Production. Caries Research

*2. Swanson, T. D. and Tinanoff, N. Antiplaque Properties of Sustained
Release SnFZ. Journal of Oral Rehabilitation

Papers in preparation:

1. Camosci, D. A. and Tinanoff, N. Antiplaque Determinants of SnF2:
pH and lons. Antimicrob. Agents. Chemother.

2. Ferretti, G. A. and Tinanoff, N. Ultrastructure of S. mutans Grown
in Media Supplemented with Fluoride and Tin. C(Caries Research

3. Tinanoff, N., Serling, J. M., Manwell, M. A., Clive, J. M. Effect
of NaF vs. SnF, Mouthrinses on Gingivitis and Plaque. Journal
of Periodonto]ggy

4. Tinanoff, N., Manwell, M. A., Camosci, D. A. Effect of NaF vs.
SnF2 Mouthrinses on the Salivary Flora. Journal of Dental Research

5. Klock, B. and Tinanoff, N. Effect of NaF vs. SnF, Mouthrinses on
Caries Progression. Scandinavian Journal of Dgntal Research

Published Abstracts:

*1. Camosci, D. A. and Tinanoff, N. Effect of pH on Snfp Stability and
Antiplaque Properties. Proc. Int. Assoc. Dent. Res., New Orleans,
March, 1982. .

*2. Serling, J. M., Clive, J. M., Manwell, M. A., Tinanoff, N. Effect
of NaF vs. SnF2 Mouthrinse on Gingivitis and Plaque - 6 Months
Results. Proc. Int, Assoc. Dent. Res., New Orleans, March,
1982.

*3. Tinanoff, N., Manwell, M. A., Camosci, D.A., Klock, B. The Micro-
biologic Effect of SnFp vs NaF Mouthrinse After 6 Months. Proc.
Int. Assoc. Dent. Res., New Orleans, March, 1982.

*Paper attached in appendix.
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Presentations:

1. Tinanoff, N. Antiplaque Properties of SnfFp Mouthrinse. Research
Program, Annual Meeting of American Academy of Pecodontics,
May 26, 1981.

2. The Antiplaque Effects of SnFy. National Naval Dental Center
course'in Preventive Dentistry and Patient Motivation, Washington,
D.C., December 7-10, 1981.

3. Antiplaque Effects of SnF2. American Society of Dentistry for
Children, Maryland Component, Baltimore, December 10, 1981.
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(d) Dental Materials
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{9} Minerahized Tissue

th) Neuroscience

0} Orai & Maxillotacial Surgery

) Penodontal Research

(1 X Pharmacotogy. Therageutics & Towcology
() Prosthodontics Research

{m) Pulp Bioioqy

[} Sakvary Research

(o) Other

RIS N T Tt Ml e T T T e T T T e T T

R
R

N

‘ for: (Check one)
71 IADR MEETING
('] AADR MEETING
[0 DIVISION MEETING

TYPE PERFECT ORIGINAL OF ABSTRACT HERE
(Do not type beyond outline of box.)

Effect of NaF vs. SnFp Mouthrinse on Gingiv
itis and Plaque - 6 Months Results. J.M.
SERLING*, J.M. CLIVE, M.A. MANWELL, N. TIN-
ANOFF. UConn School of Dental Medicine,
Farmington, Ct. ’
Aniral studies have suggested that Snfy rinses im
prove gingivitis. Human studies, even though shoy
ing antiplaque effects, have not yet demonstrated
a beneficial effect on gingivitis. One of the puj
poses of this 2 year NaF vs. SnF) mouthrinse stud
was to examine the influence of these agents on
gingivitis.
High caries experience adults who were systematicl
ally distributed into 2 groups by S. mutans counts
had, at baseline, identical mean gingivitis (GI =
1.22). Both groups rinsed unsupervised 2X/day,
cne with SnFo, one with APF (200 ppmF-). After
baseline scoring, the subjects began rinsing; afte
the 1 month scoring each subject had 3 visits of
oral hygiene instruction and prophylaxis; after th
3 month scoring, OHI and prophylaxis was repeated.
Final plaque and gingivitis scores were taken at
6 mo. The frequencies for scores of GI and P11
were calculated for each individual longitudinally
as well as cross-sectionally.
The results showed that the change of healthy ging
ival scores (0 & 1) was not different between
groups from baseline to 6 mo.; however, the Snfj
group showed a significant improvenment (p<.1) over
the APF group between 3 and 6 mo. Plaque scores
were not different between groups from baseline to
6 mo., yet when comparing 1 mo. to 6 mo., the Snf,
group was significantly better.
The results suggest that SnF) may be an adjunct in
improving plaque and gingivitis parameters when
associated with a program of oral hygiene and prof
essional cleaning.
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l The Microbiologic Effect of SnF2 vs. NaF
_. | ling add [ Mouthrinse After 6 Months. N. TINANOFF,*
- e e mailing address of. M A. MANWELL, D A. CAMOSCI, B. KLOCK. UConn|
N School of Dental Medicine, Farmington, CT.
..:::: _NORMAN T INANQFF, D.D.S Numerous short-term studies have shown reduction
e i DEPT.. OF._PEDIATRIC DENCISTRY— plaque formation by SnF? mouthrinse, yet alteratio
 § | .U . OF _CONN. HEAITH CTR in numbers of potential cariogenic organisms due t
_FARMINGION, CION. 06032 - this agent has not been done. Different sodium
N l fluoride mouthrinses, on the other hand have not
IADR member? (1) (X yes (2) 1 no been reported to have any antiplaque effects at
P } mouthrinse concentrations. One of the purposes of
L AR this 2 year mouthrinse study is to compare the
G;. 5. Mode of presentation: effect of SnF, and NaF of comparable pH's on sali-
\ﬂ , (check only one) vary-total colony forming units (CFU), S. mutans
o , (1) 'x' oral presentation only and lactobacilli.
s : (2) i poster presentation only Adults exhibiting high caries experience and
1-::: | (3) ! oral or poster acceptabte having over 2x10° S. mutans/ml saliva were distri-
oy P buted into 2 groups that rinsed unsupervised, 2
J f times per day with either SnF2 or APF (200 ppm F~)
el 6. Do you wish 1o withdraw your paper if it is Saiivary samples were collected at baseline, 1, 3,
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ANTIPLAQUE PROPERTIES OF SUSTAINED RELEASE SnFj:

’

PILOT STUDIES
By

T. D. Swanson, D.D.S.
N. Tinanoff, D.D.S., M.S.

Department of Pediatric Dentistry
School of Dental Medicine
University of Connecticut Health Center
Farmington, Connecticut 06032

WL

Running Title: Sustained Release SnF2

Key Words: SnF,, antiplaque, controlled release

Communications to: N. Tinanoff, D.D.S., M.S.
Department of Pediatric Dentistry i
School of Dental Medicine
“University of Connecticut Health Center !
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ABSTRACT

'

Pilot studies examining the physical and clinical properties of an
intracoronal sustained release fluoride delivery system were performed.
After testing various percentages of SnF2 incorporated into po]ycarbox}]ate,
zinc phosphate, aﬁd zinc oxice cenents, 70 percent SnFy polycarboxylate
cement was found to have adequate compressive strength while releasing the
greatest amount of fluoride in vitro.

A 30 day in vivo trial in which this fluoride-cement was used as a

temporary intracoronal restoration produced elevated salivary fluoride
levels with only transient elevation in urinary fluoride levels. Plaque
22l scores decreased during the experimental period suggesting that the released
SnF2 affected bacterial growth or attachment. The San-polycarboxylate
cement was an adequate temporary restorative material without significant

side effects.
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o INTROSUCTION

DA N

ﬁ Ny The effective delivery of antimicrobials as well as other chemothera-

‘lf peutic agents for the prevention or treatment of bacterial infections of
:53 ‘tooth surfaces may’' be suboptimal due to its reliance on patient cooperation.
?:? Conventional methods for delivering of these agents to the oral cavity in-
;ﬂi volve use of mouthrinses, gels, and dentifrices (Ainamo, 1977), and these
%?; systems are compromised in varying degrees due to their reliance on pa£ient
- cooperation for répeated applications of the chemotherapeutic agent (Mirth
-5 and Bowen, 1976).

5:5; Interest in sustained release systems for drug delivery in medicine
|;§ and dentistry has been increasing. Besides taking the repeated administra-

&g; tion of a drug away from patient responsibilities, controlling the rate and
;Ei e site of release may be a more effective means of administering a drug. To
: ' E{%‘: date, sustained release systems indentistry have been explored for delivery
Géf of steroids for the management of apthous ulcers (Yeoman, Greenspan, and
%ﬁf Harding, 1978); anti-fungal drugs for the management of denture stomatitis
1;)‘ (Douglas and Walker, 1973; Thomas and Nutt, 1978); antibacterials for the
.ﬁ?; control of plaque (Addy, 1981) and fluorides for the control of dental
;iﬁz caries and remineralization (Mirth and Bowen, 1976; Duperon and Jedrychowski,
g:; 1980; Forsten, 1976; Zity, Gedalia, and Grajower, 1981; Whitford et al.,

’n; 1980; Friedman, 1980; Mirth et al., 1981; Abrahams et al., 1981). To date,
f%% the largest clinical study has been performed with a trilaminate methacrylate
’f; sodium fluoride-releasing device cemented to the buccal surfaces of the
Eés teeth of 11 subjects. The intraoral device was found to elevate the levels
'Egz of fluoride in plaque, saliva and urine, but had no effect on plaque or
,t%; !:E;; gingival parameters (Mirth et al., 1981).
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i Fluoride ions may act as a thcrapeutic agent by altering bacterial
metabolism (Hamilton, 1977) as well as reacting physicochemically with
ll i;?f; enamel to reduce enamel solubility or remineralize initial caries (for
tﬁﬂ review, see Me]]befg, 1976). Yet only stannous fluoride has been shown
to reduce the quality of plague at concentrations compatible with frequent
oral use (for review, see Tinanoff and Weeks, 1979). Based on its demon-
strated ability to inhibit plaque, stannous fluoride was chosen as the
:‘ active agent whose effectiveness might best be enhanced by incorporation
F into a sustained release delivery system. The depot for the .SnFZ was an
~ intracoronal (tooth) prepafation where the SnFp was mixed with a dental
cement and used as a temporary restoraticn.

The purpose of these pilot studies was to develop a SnFy intraoral
sustained release delivery system; and to evaluate the delivery system

in vivo for antiplague properties, oral fluoride release, and systemic effects.
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»%§ METHODS AND MATERIALS

In Vitro Tests

Cement Preparation

'e

RS oX

e e

To four dental cements--zinc phosphate cement (Improved powder, type I.,

AR

-“r
»

aould
-

S.S. White), polycarboxylate cement (Durelon, Premier), reinforced zinc oxide-

eugenol (IRM, Caulk) and zinc Oxide-eugénol (generic)--stannous fluoride
(0zark-Mahoning) was added (W/W powder) to produce ratios of 20, 40, and 60
percent. Stannous fluoride was also added to polycarboxylate powder at a
70 percent ratio based on earlier nilot studies. Prior to incorporating the
SnF2 into the cement, the fluoride crystals were pulverized to a fine powder
by triturating the crystals in an amalgamator (Wiggle-bug LP6Q, Cresent
Dental) for 1 minute at maximum velocity.

The cements with or without addition of the SnF

i:{f“ one operator as recommended by the manufacturer; i.e., zinc phosphate was

powder were mixed by

mixed on a glass slab using incremental additions of powder to liquid over

a 2 minute period; polycarboxylate (Durelon) was mixed on a plastic-coated
paper pad and spatulated for 30 seconds; IRM was mixed on an absorbant paper
pad incrementally and thoroughly spatulated; zinc oxide eugenol was mixed
with the same technique as IRM.

Compressive Strength of.Cements

After the appropriate mixing of the cement formulations, each sample
was used to fill three 10 x 20 mm plastic capsules (Beem Capsules, size 00,
Polysciences, Inc.). Following several day§ to allow for complete set, the
cements were removed from the capsule and the ends ground parallel on a
silicone carbide wheel to a standard height of 7.3 mm. Ultimate cormpressive
fii : strengths of the dry samples were measured on a materials testing instrument
¥

(Instron,Model 1113) with a crosshead speed of 0.5 cm/min. Some selected

- = LN - " o,
-y . @ g e O PN L ST ST S Y T R I PRI PRI EAR TSI T At e T I AL
‘" D N Y R A i e T YL R ro TRttt RN EAT AT e AN A AT N L U AL o
AN G R P £ P R AT A - A A P A R Rl s AN, S Y
i i’\'_-'.'_n";‘.'.)f'.a'r.n'".hI'_n'?'A"}:_‘.A':zJ.)-‘ N A S AT R S T D ST el . A T LI . S P T NS S P AP RN Y




(.
A
=r

.- s, 0m

specimens which underwent a 30 day fluoride leaching trial were also tested
for post-ieaching compressive sTrengens.

Leaching of Fluoride from Cements

A cylindrical specimen of each fluoride concentration from the four
cements was prepar;d. removed from the mold, and then coated with blué
inlay wax (Kerr Products) so that only one open, circular end was exposed.
(The poor set and low compressive strength of IRM allowed only testing of
20% SnF, in this cement).

Each sample was separately incubated at 37° in 250 ml normal saline.
After 24 hrs., the saline was discarded saving only 2 ml of ihe solution
for fluoride analysis. Each flask containing the specimens was again re-
filled, incubated, and this process was repeated for 30 days to enable
characterization of the leaching of fluoride from each cement. After the
30 day period, the 310 fluoride samples collected were prepared for measure-
ment by diluting them 1/1 with ionic strength buffer (TISAB with CDTA;
Orion Res.). The fluoride concentrations were then determined usfng a
fluoride electrode (Orion 90-09 A) connected to a digital readout electro-

meter (Orion 701) comparing the samples to NaF standards.

In Vivo Tests

Subject

Since 70 percent SnF2 in polycarboxylate cement demonstrated favorable

N

leaching properties while maintaining compressive strength (see results),
in vivo pilot studies with one subjeﬁt (N.T.) were performed to assess the
aqtiplaque properties of the released fluoride from this cement. After
human consent approval, a resial-occlusal-distal amalgam was removed from a
lower right 2nd molar and an orthodontic band was cemented and the tooth

restored with the 70 percent SnFp-polycarboxylate cement.

51

D e ol el S L e e I N A R
e A R Sy e Y A A e e e s

, ~
/ .
RSNV PP SIS )




Two days prior to placement of the temporary restoration, the subject
obtained complete plaque removal by means of a toothbrush with the aid of
disclosing solution. The subject then abstained from all forms of active

oral hygiene for tpe next 2 days. On day O of the experiment (2 days of

no oral hygiene), the teeth were stained with disclosing solution (Trace,
Lorvic Corp.) and photographs (1:2) of the buccal tooth surfaces were taken.
After the temporary restoration was placed, the teeth again were made plaque
free and another 2-day no oral hygiene period was begun, terminated by photo-
graphs of the plaque and then complete plaque removal. This sequence of 2-
day no oral hygiene period.and photographs of plaque formation was continued
for the 1 month experimental period and post-experimental period of 3 suc-
cessive months. At the end of the 1 month experimental period, the temporary
containing SnF2 was removed and replaced with polycarboxylate cement with-
out San.

Plaque Scores

The 4 slides taken on each of the 26 experimental periods weré used to

determine the extent of visual deposits on the teeth. Plaque scoring was

performed according to the method described by Martens & Meskin (1972) S
using only the buccal surfaces of 20 teeth (from 2nd premolars to 2nd pre-

molars of both maxillary and mandibular arches). The intra-oral slides were
examined using a 7x magnifie; and a radiographic viewbox. After calibration

of 2 examiners (N.T. & T.S.), scoring was performed independently and the

mean of the 2 scores was obtained. Both "total deposits" as well as “globu-

lar deposits" were recorded. Globular deposits were defined as those de-

posits that appeared to have thickness and texture. Scores were reduced to

mean score per tooth, and a mean score of 5 represents deposits on all

surfaces.
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Salivary and Urinary Fluoride Levels

To determine salivary and urinary fluoride levels, whole saliva and

urine samples were obtained prior to and each day of the 1 month experi-

~mental period. Whole salivary samples and urine samples were collected at
!
the same time of each day. Samples were frozen to prevent bacterial growth

and warmed to room temperature before fluoride measurements.

SEM and Percent Stannous Fluoride Remaining in Temporary

A fragment of the removed San-po1ycarboxy1ate temporary that was re-

moved after 1 month was prepared for scanning electron microscopy. After

coating the specimen with gold-palladium, it was examined with a Hitachi

H300 with a H3010 scanning attachment at 20 KV. Following microscopy, the

sample was weighed, pulverized and suspended in equal parts of deionized

water (50 cc's) and TISAB II with CCTA (50 cc) for 24 hours. The solution

was then assayed for fluoride ion concentration and the percent of stannous

fluoride remaining after one month was calculated.

R

7




~

S bbb B aak Ask Mot o A e i JSA atd MR AL T A R i TwowY b aal Bab ek "

RESULTS

.
»

% s s
TLAR ]
a2
.

»

L e
-t

w4
vy
>y
s

In Vitro

Compressive Strength

The control damples of polycarboxylate, zinc phosphate, IRM and zinc
oxide eugenol, i.e., those without addition of SnFZ, showed compressive
strengths of 23.0 + 1.3, 14.1 + 2.7, 5.3 + 1.5, and 0.7 Klbs/in’, respec-
tively. The compressive strengths of the cements were decreased Iinegr]y
with addition of SnF2 to the powder ccmponent of the cement. Yet, poly-
carboxylate cement still maintained relatively high compressive strength
even with large additions of fluoride (Fig. 1). Zinc phosphate cement

appeared to be more detrimentally affected by the SnF, than polycarboxylate

2
cement. IRM and zinc oxide eugenol had initial low compressive strengths
and the addition of San inhibited the setting reaction to the extent that

ﬂ ° these materials were made unsuitable for further preparation.
o

In the "post-leaching" compressive strength test, San-po]ycarboxylate
cement, again, was least affected by additions of San. For example, 60%
SnF2 in polycarboxylate versus 60% SnF2 in zinc phosphate cement produced
post-leaching compressive strengths of 6.2 vs 0.4 Klbs/inz, respectively.
The one month leaching did, however, affect the strength of the fluoride-
polycarboxylate cement. While the unleached 70% San in polycarboxylate
cement was found to have 10.5 + 1.5, the post-leached 70% SnF2 in polycar-
boxylate cement samples had a comprgssive strength of 5.9 K]bs/inz.

Release of Fluoride from Cement

Release of fluoride from the»San-cement mixtures showed that 70% San
in polycarboxylate cement had the highest relcase of fluoride over 30 days
/“IE with a mean of 3.7 + 2.8 ppm F/day. The release of fluoride from both
BCNCN .
RIS R

e polycarboxylate and zinc phosphate cecments was rather consistent each cay.
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§Q§ In all cases, greater fluoride release was found in polycarboxylate cement
" "“.‘ A
}tg e versus zinc phosphate concentrations of Snf, (Fig. 2).  The mean fluoride
o release from the IRM and zinc oxide eugenol cements was low, ranging from
L,
:ﬂj 0.1 to 0.4 ppm F/day.
NS ’
e In Vivo
e An ¥ivo
., A Anti-Plaque Effects
:1¢ The baseline scoring, i.e., no oral hygiene for 2 days without SﬁF2
() N
o temporary in place, showed a "total" plaque score of 3.5 + .08 and a globu-
?}i lar plaque score of 2.28 + 0.55. During the experimental month, the mean total
e
*2;2 _ plaque score was 2.9 + 0.43 and the mean globular plaque score was 0.36 + 0.25.
Eo
i;i In the month following the experimental period, total plaque returned to
.;Q: baseline levels; whereas, globular plaque displayed a small "carry over"
s effect (Table 1, Fig. 3).
by Sl Salivary and Urinary Fluoride Levels
-
™ T The pre-experimental baseline for salivary and urinary fluoride were
i)
N 0.039 + 0.015 and 1.6 + 0.5, respectively. The mean salivary fluoride
oW
ij level, during the experimental month, was increased to 1.86 + 1.32 ppm F
,fﬂ with the greatest elevation in the first 2 weeks. The urinary fluoride
O
e levels peaked in the first 2 days and returned to normal daily fluctuation
! ,)l_'.,"
i”f after the first week (Fig. 4). The relationship between the elevation in
{fi salivary fluoride level and the reduction in the globular plaque score was
WK '
j‘{ nonlinear as evidenced by the weak correlation coefficient (r = -.3).
;‘? SEM and Percent F in Removed Temporary Restoration
Ky Scanning electron micrographs of the temporary restoration, removed
E\ :.“::
P20, after one month, showed small spaces in the cement in the areas approxirate
v .
.: = ) to the orthodontic band. The surface of the restoration, exposed to the
' At
g TR oral environment, had an amorphous surface with no visual holes (Fig., 2).
5
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Fluoride analysis of a 20 mg sample removed from the tooth after in vivo
;}:3?- testing revealed that 8.3 mg SnF2 remained or 41.5% of the restoration's
A
e weight was SnFZ. By subtracting the fluoride remaining in the restoration

at the end of the trial from the approximate fluoride initially placed in
)

the restoration, we calculate that no more than 57 mg of fluoride was

leached during the month.

Clinical Observations

The marginal adaptation and wear of the 70% San—po1ycarboxy1ate was
not substantial during the experimcntal period. The restoration had color
change from pale pink to speckled black to ultimately a uni form grey at the
end of the trial (Fig. 6). The only side effect noted was a slight metal-
lic taste on the first day and a brown staining on the dorsum of the tongue

adjacent to the temporary restoration. Staining of the dentition was not

. evident.
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Fig. 1: UTtimate compressive strength (mean + S.D.) of 4 dental cements
containing from 0 to 7C% SnF2.
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Fig. 2: In vitro release of fluoride from 2 dental cements containing

40 to 70% San.
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Total Plaque Globular Plaque

Baseline Period 3.6+.08 2.28 + .58

Experimental Period 2.9+ .43 0.96 + .25

Month Following
Experimental Period 3.5+%.13 2.08 £ .29

Table 1: Total and globular plaque scores (mean + S.D.) prior to, during,
and after the 30 day experimental period ip one subject.
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the 30 day period with the sustained release fluoride restora-
tion in place and-at approximately 1 and 2 months after the
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Fig. 4: Daily fluoride concentration in saliva and urinea from subject,
in the 2 day baseline period and in the 30 day period with the
sustained release fluoridc restoration in place.
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N e,
_f y QE%;; These preliminary sustained release experiments designed to evaluate
-,t\ an intracoronal (within the tooth) San delivery system both in vitro and
T;E in vivo show that 'besides liberating fluoride for the one month test periad,
A

;N} the released fluoride had measurable antiplaque properties in the one test
i

f \'.‘? subject.

4 L] .

s::; As shown by the ultimate compressive strength tests, the compatability
J *- ] .

& of large additions of pulverized San in polycarboxylate cement was remark-
;Q:{ able. Others have reported that additives such as alumina and SnF2 can

Eﬁj _ actually increase the strength of polycarboxylate cement (Smith, 1978).

Ly Even though we found 70% SnF2 in polycarboxylate cement reduced the com-
::ﬁ; pressive strength by about one-half, clinically the material showed suf-

{ "-'_-*

:::: ficient strength in the one month test period. In our mechanical tests,

d \‘-- .

S T we did not follow exact ADA specifications for testing dental cements (ADA
';jj R " spec. #8 and 61) and consequently, our results vary from others (Phillips
;;; et al., 1970; Smith, 1971). However, the different testing procedures

i;' would not affect the relative results of one cement tested with various

o concentrations of fluoride.

P :.:.: .

s The in vitro tests to examine the release pattern of fluoride from the
) .r‘,‘-.

ey various cements demonstrated that fluoride leached from these materials in
j;:% a consistent pattern. 1 - release of fluoride was elevated in the first
‘EZE few days for all cements and the release levels were related to the percent
b

®1 SnF, in the cements. Due to the favorable release patterns and compressive
oy

héj: sprength of polycarboxylate cement with 70% SnFZ, we Oobtained human use

;Ei; approval for in vivo trials in one subject using this cement as a intra-

e, <.

i : ccronal restoration.

- '.‘ "".;3&-:‘:

EQ? e The 30 day, one subject trial of the 70% SnFZ-polycarboxy1ate temporary
"l
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ii restorations showed an initial peak release of fluoride followed by a longer
Eﬂ: ) sustained release comparable to that which was similar to the in vitro trial.
e -';“-::‘-‘

S ‘}Et;f In the first day, the fluoride content of the saliva reached 15 ppm F and

the level declined over the one month. The lowest recorded fluoride level
in saliva, 0.1 ppm: F on day 28, was still higher than thc 0.05 ppm F baselire.
The mean salivary fluoride level for the month of 1.86 ppm F was similar to
the 30 day mean of 1.45 ppm F reported by Mirth et al., 1981, from their
trial with the trilaminate fluoride-release device cemented to the buccal
surface of maxilléry molars.

Even though the fluoride levels in saliva were initially high and re-

mained elevated during the experimental month, the urinary fluoride levels

were only notably elevated during the first 2 days. By comparing the

weight and fluoride content of the initially placed restoration to that

removed after 30 days, the total fluoride ingestion was estimated to be no
tfl;; more than 57 mg fluoride. (The actual amount was less due to loss of cement
v with mixing and occlusal adjustment.) The brief elevation of urinary fluoride
and systemic fluoride ingestion was found to be inconsequential in one subject.
Yet since the threshold levels (peek and/or duration) for inorganic fluoride-
nephrotoxicity are still debated, it may be prudent at this time to continue
fluoride release trials in subjects without renal disease or acid-base

disorders (Mazze et al., 1971; Taves et al., 1970).

In contrast to other studies (Mirth et al., 1981), antiplaque proper-

ties were noted in this 30 day trial, probably as a result of using SnFp
instead of NaF. Besides the antiplaque properties at mouthrinse concentra-
tions (Tinanoff et al., 1980), SnFp at levels compatible with slow intra-

A " oral release, 10 ppm F, have been shown to reduce the number of S. mutans

C‘,._ that can adhere to wires yet increase this organism's producticn of
kS
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extracellular polysaccharides (Ferretti, Tanzer and Tinanoff, 1981). The
increase in extracellular polysaccharide formation and the clinical observa-
tion of increased pellicle-l1ike deposits in those subjects rinsing with

San (Tinanoff an? Weeks, 1980) made us discriminate between total plaque
and globular plaque. (We have previously noted by phase contrast microscopy
that deposits on teeth that appear flat and textureless have few bacteria
among amorphous matrix.) The marked reduction in globular plaque in the
experimental period infers that there may be fewer bacteria present in the
deposits on the tooth surfaces due to the presence of SnFZ. Further clinical
trials using bacteria per milligram plaque parameter are neéessary to con-
firm the finding of less bacteria on teeth of subjects exposed to sustained
release SnF2.

The observed "carry over" antiplaque effect after the one month trial
with the San-po1ycarboxy1ate restoration cannot be attributed to the non-
fluoride polycarboxylate cement piaced in the tooth after day 30, since
polycarbcxylate cements, per se, exhibii no antimicrobial activity
(Schwartzman et al., 1980). A "carry over" effect of SnF2 has not been
noted when this agent has been used as a mouthrinse (Tinanoff et al., 1980),
which suggests that sustained delivery of this agent may have more potent
or long term antimicrobial effects.

Clinically, the San-pdlycarboxy1ate restoration had no unfavorable
properties in the one month trial. Aside from the staining of the tongue,
no local or systemic side effects were noted. Moreover, the integrity and
wear of the restoration was not significant. The intracoronal site of
release allowed for good retention while not being bulkly. The disadvan-
tage of the location is that a patient must have a carious lesion or defec-
tive restoration in a tooth that can be used for the site prior to place-

ment of a permanent restoration. Bascd on the favorable release of fiucride,
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mechanical properties, and putative antiplaque properties of the SnF,-
g-i,: polycarboxylate temporary restoration, clinical trials using microbiologic

as well as clinical parameters are indicated to assess the feacibility of

this system as an adjunct in the control of caries and periodontal disease.
’ .
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: The Effect of Fluoride and Stannous Ions on Streptococcus mutans
Yiability, Growth, Acid, Glucan Producticn, and Adherence

G. A. Ferretti,J. M. Tanzer, N. Tinanoff

Dcpartments of Pediatric Deatistry and QOral Diagnosis, School of Dental Medicine, ’
University of Connecticut Health Center, Farmington, Conn., USA

Key Words. Streptecoccus mutans - Mctabolism - Antiplaque - SoF,

Abstract. The effects of various salts of fluoride and tin were assessed on Streptococcus

mutans NCTC 104498 viability, growth, acid production, glucan, DNA formation, and tin

- accumulation. SnF, had more potent bacteriostatic and bactericidal effects than SuCl,, NaF,

Na,SnF, or TiF,. SnF,, SnCl,, Na,SnF, and NaF (at 10 ppm F or Cl) reduced the growth

yicld of S. mutans, while acid production by this organism appeared to be reduced only in

the fluoride-supplemented media. Bacterial growth in fluoride-supplemented media resulted

in greater nct amounts of both the water-soluble and alkali-soluble glucans per bacteriai

mass, with SnF, having the greatest cffcct, increasing the water-soluble component 10 times

and the alkali-soluble component 3 times over the controls. Greater tin uptake was noted by
cells exposed to SnF, than by those exposed to SnCl,.

Introduction
In addition to its physicochemical inter-
actions with tooth enamel, fluoride may in-
flucnce plaque acid production, growth and
attachment. Evidence of fluoride inhibition
of acid production, even at 1 ppm, is well
established (Bibby and Van Kesteren, 1940;
Hamilton, 1977). Higher concentrations of
fluoride may affect bacterial growth or via-
bility, and clinical evidence suggests that
daily topical application of 1.23% (12.300
ppm) fluoride as NaF (pH 3.0) reduces
. human plaque scores (Loesche et al., 1975).

PR A

o "_.‘ g "i\%:rl{":-

Stannous fluoride (100-1,000 ppm) applica-
tions reduce plaque in experimental animals
(Kénig, 1959; Hock and Tinanoff, 1979) and
humans (Svatun et al., 1977; Yankell et al.,
1980; Tinanoff et al., 1980). The more

- pronounced effect of SnF, than NaF on

plaque formation may possibly be due to the
effect of the former on bacterial at-
tachment (Tinanoff ct al., 1976) and/ar tin
accumulation within bacterial cells (Tinan-
off and Camosci, 1980).

Because most studies of fluoride or stan-
pous ions have been performed at concen-
trations that could have been bactericidal or

Effect of Fluoride and Stannous lons on $. murans Metabolism
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bacteriostatic, it appears valuable to exam- (TSB; BBL). For al! other experiments, stock cul-
ine their antiplaque properties at low levels tures were adapted to and growa in complex me- ‘
(10 ppm) in order to differentiate between dium [Jordan et al., 1960} supplemented with 5%/
bl ol hani sucrose and 50 mp/t Na:COs. Al experimgnts
possible antiplaque mechanisms. were performed at 37 °C under microacrophyllic
conditions.
L Fresh aqucous solutions of several fluoride
Materials and Mcthods compounds were first prepared at 100 ppm with
respect to F, i.e,, NaF (0.0229/s w/v, pH 5.3), SnF:
(0.041%,, pH 3.8), Na:SnFe (0.024%, pH 3.5), and
Enamel Specimen Preparation *
Enamel sections approximaiely 180 mm? were TiF (0’0)6%.' PH 2.9), and then added to the
cut from smooth surfaces of bovine incisors using c?mp fex mcdlu'm supplemented to produce fluo-
a diamond drill with water ¢oolant. A hole was tids conc.cmrauons of 10 ppm. SnClz (0.05%, pH
placed in each specimen so that a 0.030 inch di- 2.9), cquimolar with respect to the Sn in SnF:
ameter stainless steel wire could be used to sus- :;20 tg'\:’:p&.:ﬁi:m:::lz ;r:fa:e: a:d addc:! ‘r
pend it in a culture tube, Specimens were cleaned & PR e¢, Sn-free control,
with as surry of pumice to remove organic materi- and equa'l volume of' dcionized water was added to
al, washed with deionized water in an ultrasonic ::: di‘:‘;:'::?.cn‘:::w'::z;l 6PH of the supplemented
cleaner, and autoclaved, Inlay casting wax (Kerr To i ) - .
Products, Emeryville, Conn.) was used o cover ' % insure the accumcx of calculated Pom:nal
the cut inner aspects of specimens leaving only the f uoride levels, free l:luonde was dC.(“mmCd by
intact surface enamel exposed. The specimens fluoride e!ectrodc (O’non 90-09A, Orion .Research
were disinfected in 70% ethy! alcohol for 15 min Laboratorics, Cambridge, Mass.) immediately af.
and then rinscd in sterile dcionized water for ter addition of the fluoride agent to the media and
10 min ) . ) after incubation of inoculated or uninoculated me-
- ’ o ia for 24 h at 37 ¢C.
The surface area of the enamel slabs was esti- dia for 24h at 37°C
mated by making 1:1 photographic negatives of MIC/MLC Determination of Test Agents
specimens and placing them over mm? blocked To d . . .
h paper, the number of mm? blocks contained o etermine the concentration of the various
i'ri?:inpth? :aulline of the enamel specimen bein fluoride or stannous solutions that could either
approximatcly equivalent to the e:po«ed ename‘l kilt .o r complet.e ly inhibit growth of §. mutans, the :
surface arca of the specimen. This n\nfacc arca minimum _inhibitory concentration (MIC) and
exposed 10 test agents and b;cleria was used for minimum lethal concentration (MLC) of these
n::sc vent alculx:' ns “ agents [Barry, 1976] wci: determined. TSB cul-
ubseq ¢ tons. ture tubes containing serial dilutions of the pre-
Microorganisms and Agents - sumptive antimicrobials were inoculated such that
. .
Streptococcus mutans NCTC 104498 [Tanzer there ‘.v"e 5‘9 x 10 E FU/m! of strain 10449s.
et al, 1976) was selected as the test organism After incubation ‘.‘ 4.3 7°C for 16-18h, they were
since this organism attaches to enamcl in a similar evalv:m'(ed for “?rb' n'y. Because some test agents
way in vivo [Tinanoff et al., 1978); causes caries prcclgltatcd, uninocu ?tcd controls were used to
[Tanzer et al., 1976: Tanur. l979l" and is repre- establish baseline turbidity due to apparent chemi-
. ’ » ’ .
sentative of the most frequently found S. mutans :a:,c::zze:do:(nthleh:esllo;t::ts“;: b;?:ht'. The : fic
serolype in human populations [Bratthall, 1972; . . centration ot an
Keene o al, 1977]. Stock cultures were main. agent resulting in turbidity no greater than that of
N N . .
tained by monthly transfer in fluid thioglycolate the co".'“po“dms uninoculated 'Ube] The MLC
" medium (Difco) supplemented with meat estract way defined as the lowest concentration of agent
(2% v/v) and excess CaCOs. For minimum inhi resulting in failure to recover viable microorgan-
/e o o A .
bitory concentration (MIC) and minimum lethal tema f;om 'mo.;ulalcd cultiire tubes at the end of
concentration (MLC) determinations, cultures 16-18 h. Viabi n',v was tested by plating cultures
wcre adapted to and grown in trypticase soy broth on blood and Mitis salivarius agars,
72
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Bacterial Growth and Acid Production

To assess growth, the optical density of com-
plex medium cultures containing the various
agents at 10 ppm F (or 10 ppm Cl in the case of
SaCli) was monitored at hourly intervals after in-
oculation by culturcs adapted to the same medium
without the test agents. Optical density was mea-
sured with a Spectronic 20 Spectrophotometer
(Bausch & Lomb, Rochester, N.Y.) at 600 nm. Si-
muliancously, the pH of the cultures was meca-
sured. :

DNA/Glucan Analysis .

NaF-, SnFs-, NasSnFe-, and TiF-supplemented
media were placed into culture tubes containing
the wire-suspended enamel cylinders and were
inoculated with 0.1 ml of an S. mutans culture
ndapted to the same medium without the test
agents. The enamel specimens were transferred
scrially every 24 h to fresh media. After 3 days’
growth, the wax was removed from each enamel
slab leaving bacteria attached only to the surface
enamel. The enamel specimens were then sonified
(Bronson Model W 185, Heat Systcms Ultrasonics,
Plainview, N.Y ) with a microprobe tip in deionized
water for 30s at 50 W with the output at 4,
directing the probe tip such as to remove all
bacterial deposits from the ename! surface, as
judged microscopically, The dislodged bacteria
were centrifuged (9,000 g, 10 min, OC) and resus-
pended in deionized waiter three times. A sample
of the suspended cells and of the speat culture
liquor of the third day's incubation was retaincd
for glucan "analysis according to the procedure
of Frcedman and Tanzer {1974]. The remainder
of the previously adherent cells and the spent
culture fluid of the third day's incubation was
analyzed for DNA after hot perchloric acid
extraction {Ogur and Rosen, 1950; Burton, 1956;
Tanzer et al,, 1969).

Aromic Absorption Spectrophotometry

After 3 days' growth, the bacteria on wires of
each treatment group were pooled into a pre-
weighed glass centrifuge tube, pelleted by centrifu-
gation, and the supernatant fluid removed. Sam-
ples were dried for 3 days al 70 °C and the tubes
re-weighed. After the dry weights of the harvested
cells were thus calculated, the samplcs were sus-
pended in 3.6 A HCL. Tin in the samples and in

~
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standards (SnCls, Alfa Chemical, Danvers, Mass.)
was measured in triplicate using a Model 403 at-
omic absorption spectrophotometer (Perkin-El-
mer, Stamford, Conn.) cquipped with an AQA-?A
graphite furpace.

Results

Fluoride Levels in Growth Media

The NaF-, NaSnF,-, and SoF,-
supplemented media exhibited, by fluoride
electrode, 10 ppm fluoride immediately af-
ter preparation, consistent with their nomi-
nal concentrations computed at the weigh-
ing of the compounds. After 24 h incuba-
tion, however, all three showed a decrease
of approximatecly 1 ppm F in both inoculat-
ed and uninoculated mcdia, possibly due to
organic binding of fluoride to constituents
of the growth medium. Only TiF, did not
have measured fluoride concentrations
equal to their nominal levels; nominal
10 ppm solutions had measured levels of
only 2.3 ppm F both in fresh medium and
after 24 h incubation of inoculated or uni-
noculated media. ’

MICIMLC

SnF, had the lowest MIC and MLC of
the fluoride compounds, 60 and 125 ppm F,
respectively, when compared according to
fluoride ion concentration (table 1). TiF,,
unlike the other agents, had variable MIC
and MLC. The MIC for NaF was 300 ppm
and its MLLC was 10-fold higher; SnCl, had
a MIC of 200ppm CI and MLC of
225 ppm Cl. With respect to tin concentra-
tion, SnF, had the lowest MIC and MLC,
being about 3- and 2-fold morc potent in
MIC and MLC, respectively, than the other
Sn-containing compounds.
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Bacterial Acid Production and Growth

at Low Fluoride Levels

There were slight effects of the various
F- agents or SnCl, at 10 ppm on the rate of
culture pH fall and generation time (fig. 1,
2). Slowing of the generation time was most
notable in the presence of SnF,, SnCl,, and
Na,SnF,, and differences in growth rate
from the fluoride-free and tin-free control
could not be observed for TiF, and NaF.
However, the growth yield in the presence
of all of the compounds, except TiF,, was
clearly lower than in their absence. Similar-
ly, NaF, SaF,, and Na,SnF, slightly re-
tarded the rate of culture pH fal! but SnCl,.
as well as TiF, had no appreciable effect.
The terminal pH was not as low for culturcs
incubated with SnF,, NaF, or Na,SnF, as
for those with SnCl,, TiF, or without addi-
tive.

DNA and Glucan Analyses v ’

Table II presents the ranking of treat-
ment effccts for various test agents and wa-
ter controls with respect to the amount of
DNA and alkali soluble glucan (ASG) per
unit cnomel surface area, as well as the
amount of ASG per DNA.

Less enamel-adherent DNA and alkali
soluble glucan (ASG) were found.in the
presence of SanF,, Na,SnF,, and NaF com-
pared to other compounds tested, with SnF,
showing the least. However, there was no
significant  difference in the ratio ug
ASG/ug DNA among these samples. This
suggests that the lower ASG found in the
fluoride test groups was duc to the presence
of fewer bacteria on the enamel in these

groups and that these agents, especially SnF,, .

interfered with growth or adhesion of bacteria
to the enamcl. No water-soluble glucan was

BaZ-L Ceries Ferretti 646
Blatt 7

Comparison of ‘total DNA’ at the end of
3 days’ growth, i.c.,, enamcl-adhcrent bac-
terial DNA and culwre liquor DNA from
the third day’s culture fluid, revealed less
DNA/ml medium in the presence of the var-
ious fluoride salts and SnCl, than in their
absence (table I1I). The SnF -supplemented
cultures had the least DNA. However, there
were statistically higher ratios of total
ASG/DNA (table III) for SnF,, Na,SnF,,
and NaF than for TiF,, SnCi, and the wa-
ter control groups. ASG derived from ad-
herent and nonadherent organisms, ex-
pressed per milliliter of culture medium in-
creascd in the presence of these agents but
not in the presence of SnCl,, TiF, and wa-
ter controls. Thus, SnF,, Na,SnF, and
NaF fostered apparcnt glucan synthesis
while inhibiting bacterial growth. The most
potent agent in this regard was SnF,, as
shown by the ratios of ASG/'DNA and
WSG/DNA.

Tin Content of Bacteria Adherent 1o

Stainless Steel Wire

As expected, no tin was detected in the
3-day, wirc-adherent bacteria in the controli,
TiF,, and NaF treatment groups, while the
bacteria grown in the presence of SnF,,
SnCl,, and Na,SnF, contained tin. The
plaque incubated in SnF,-supplemented
media had more tin/mg plaque than in thosc
specimens cultured in SnCl,- or Na,SnF,-
supplemented media (table IV).

Discussion

The rclatively high bacteriostatic and
bactericidal activity observed for SaF, at

low concentrations cannot be explained by

R detected in the enamel-adherent cell mass. the scparate action of stannous or {luoride
-~.‘"“~
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ions alone, since neither SnCl, nor NaF had
MIC or MLC valucs nearly as low as Snk,.
The greater potency of SnF, than NaF and
SnC), has been previously observed [Tinan-
off et al,, 1976; Tinanoff and Camosci,
1980]. The mechanism(s) for these diifer-
ences is suggested by other findings in this
study.

Although scveral experiments showed an
effect of stannous ions on S. mutans, the al-
teration of acid production secms to be due
primarily to fluoride because SnCl, at the
levels tested had no detectable effect on the
ratc of culture pH fall. Inhibition of acid
production by salivary and plaque bactcria
by less than 1 ppm F has been known for
some time [Bibby and Van Kesteren, 1940;
Wright and Jenkins, 1954]). Furthcrmore,
plaque collected from subjects living in fluo-
ridated areas exhibits less acid production
on c¢xposure to sucros¢ than plaque from
subjects living in nonfluoridated areas
|Jenkins and Edgar, 1969]. These findings
may be at least partially explained by the
obscrvation that fluoride interferes with en-
olase, essential for glycolysis and the ener-
getics supporting membrane transport of
glucose and sucrose [Hamilton, 1977; Slee
and Tanzer, 1979].

While insoluble cell-associated glucan
synthcsis probably contributes to the optical
density of cultures of S. mutans grown in the
presence of sucrose, it s well established
that there is a high correlation between opti-
cal density and culture DNA [Tanzer ct al,,
1969, 1973; Robrish et al., 1971]. It is thus
notable that bacterial growth yields were
lower in all media supplemented with cither
fluoride or tin compounds except for TiF,
(recall that the level of TiF, tested was low-
¢r than 10 ppm). The decreased growth rate
and yicld may be due in part to the altered

BaZ-L Caries Ferretti 636
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carbohydrate metabolism of S. mutans in
the presence of fluoride, as is suggested by
the increased apparcnt total culiure glucan
in its presence. Furthermore, heavy metals,
such as tin, are known to have a ‘germici-
dal’ effect because of their ability to precipi-
tate proteins [Salle, 1968]. Thercfore, tin
may be metabolicatly disruptive, accounting
for the detectably decrcased growth in its
presence, compared with the growth in the
presence of NaF at the same low concentra-
tion.

Therc was a decrease in bacterial DNA
and glucan aitached to enamcl specimens
exposed to NaF, SaF, or Na,SnF,, with
SnF, having the greatest effect. No differ-
ences were noted in the amount of enamel-
adherent ASG among groups when these
data were normalized for the variations in
bacterial quantity. Consequently, the de-
creased enamel-adhereat alkali soluble glu-
cans (ASG/mm?) in media supplemented
with fluorides may be explained as resulling
from cither reduction of bacterial adherence
to the enamel or reduction in bacterial
growth.

Although no dilfcrences in cnamel-at-
tached glucans due to fluoride or tin werc
found, an overall increase in ‘total’ water
and alkali-soluble glucan for those test
groups cxposed to NaF, SnF, and Na,SnF,
was observed. The total glucan calculation
represents the enamel-attached and unat-
tached ccll-associated glucans (alkali-solu-
ble glucan) and WSG componcnt in the mc-
dia. This increase in both alkali- and water-
soluble glucan componcnts was most cvi-
dent in the SnF, trcatment groups, with 4
timies more alkali-soluble and 10 times more
watcr-soluble glucan being produced in the
SnF, group as compared to the control.

A problem in this experimental design is
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the calculation of total DNA because bac-
teria adherent to the wirc were removed for
tin analysis. Yet, since the bacterial dry
weight used for tin analysis was similar for
cach group, there was no significant effect
on the glucan/DNA ratios computed.

Most studies that have evaluated the ¢f-
feet of fluoride on bacterial extracellular po-
lysaccharide (EPS) production have report-
.ed decreases under the influence of fluoride
concentrations ranging from 10 to 70 ppm
F [Loesche et al., 1973, 1975, Bowen
and Hewitt, 1974]. Recently, Treasure and
Handelman [1980] verbaily reported extra-
cellular  polysaccharide synthesis/bacterial
protein data for several strains of S. mutans
incubated under the influence of 25 or SO
ppm F. In contrast to the carlier studics,
they found increased amounts under the
influcnce of fluoride, consistent with the
present data. Whether the increased cxtra-
cclular glucan yiclds found in the presence
of fluoride results from increased synthesis
of glucans, decreased dextranase activity
and/or channeling of carbon flow away from
the partially inhibited glycolytic pathway to-
ward cxtraccllular polysaccharide synthesis
neceds further siudy.

We found greater tin uptake in SnF,-
treated cells than SnCly-treated ones. Ralla
[1976] and Svarun et al. [1977] have sug-
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et al., 1962]. (It should be noted that SnCl,
and SnF, solutions were formulated for
cquimolar Sa  concentrations. SnF, and
Na,SnF, were adjusied for equimolar F
concentrations, not Sn concentrations, This
may account for the lower tin uptake from
Na,S$nF, compared to SnF,.)

SnF, appears to have the most signifi-
cant antiplaque propertics against S. mutans
of those fluoride compounds tested at a con-
centration of 10ppm F. The increased
cffectivencss of SnT7, appears related to in-
creased cellular tin accumulation.
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Fig. 1. Acid production by S. mutans NCTC
10449S in medium supplemented with 5% sucrose
and various fluoride compounds (10 ppm F) or
S$nCha (10 ppm CI).

Fig. 2. Growth of §. mutans NCTC 104498 in
medium supplemented with 5% sucrose and var-
ious fluoride compounds (10ppm F) or SnCls
(10 ppm C).
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'f. Table I. Minimum inhibitory concentration (MI1C) and minimum lethal concentration (MLC) of various \
“‘.§ fluoride compounds and SaCl, against S. mutans NCTC 104495 -
: A i
)
e ax Testcompound 2 MIC MLC ’
Lo
” ppm F ppm Sa ppm F° ppm Sn :

) !
vl os SnF, 60 130 125 375

'__,‘ o» SaCl, . (200 ppm CI) 600 225ppm ClY) 675
o e NaSoF, . 600 600 675 675
N o NaF _ 300 3,000

on TiF, 550225 575228
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Table 1. Amount of bacterial DNA and alkali-soluble glucan (ASG) adherent to enamel after 3 days® incu-
bation of S. murans NCTC 10449S in medium supplcaented with various fluoride compounds (10 ppm F),
$nC1,, (10 ppm C1) or H,0 (control)

w pg DNA/mm?enamel Subsets pg ASG/mm? enare} Subsets ug ASG/pg DNA Subsets
a Conirol 0.17£0.02 TiF, 1.3520.4) TiF, 9.02+1.24
o S5nCl, 0.15£0.00 SnCl, 1.19£0.05 SnCl, 7.4220.35
o TiF, 0.1410.03 Control 1.10£0.18 Naf 7.182£0.70
on Na,SnF, 0.121£0.02 NaF 0.83£0.19 SnF, 6.7211.28
- ar NaF 0.11£0.12 Na,SnF,  0.62£0.04 Control 6.3910.59
om SnF, 0.05£0.00 SoF, 0321009 Na,SnF, 5372098

o Mean of 3 samples £ SD.
Homogencous subsets using analysis of variance with Sche(Te procedurse (p < 0.01).
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obie 111, Total bacterial DNA, alkali-soluble glucan (ASG), and water-soluble glucan (WSG) adherent to
' v and presentin the culture fluid of the third day's incubation of S. mutans NCTC 10449S: growth medi-
::: supplemented with either fluoride compounds (10 ppm F), SnCl, (10 ppm C1), or H,0 (control)

a—

- Total ug DNA/ml Subsets Total pg ASG/mi Subsets Total ug ASG/ug DNA  Subsets
.« Control 3.5610.41 Na,SnF, $8.4%12.0 SnF, 33.2% 36
w NaF 2.8720.86 ‘ NaF 552 2.2 Na,Snf, 2331107
e NaSnF, 2722075 SnF, 55.1£13.0 NaF 20.2¢ 53
w TiF, 2.6610.57 TiF, 33.0% 19 TiF, 12.4% 04S

152 w SnCl, 2.5220.20 Control 3291 34 Control 9.3% 1.3

' w SnF, 1.27£0.11 S$nCl, 21.7¢ 26 $nCl, 8.6t 0.1

P

"? -q w Total g WSG/mi Subsets  Total uyg WSG/ug Subsets

e DNA

:o “

s, s NaF 571.5¢ 718 SnF, 45.0t11.3 |

o w SnF, 56.6£10.5 NaF 2142 1.2
w NaSaF, 41.2¢ 83 Na,SnF, 4.1 39

A w TiF, 17.7% 48 TiF, 6.7 1.6

i = Control 1552 09 SnCl, - 42% 13

:‘3'.:: x $SnCl, 109¢ 4.0 Control  4.0% 0.4

oW

W m Mecan of 3 samples £ SD.

Do Homogencous subsets using analysis of variance with SchelTe procedure (p < 0.01).
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Table 1V, Tin content of bacteria harvested from

; ‘ i the wires suspending enamel specimens of various F,
g i;v Sa’ or control groups
i R ill
o, Plaquedry  Sn‘/total Sn/mg
. weight,mg  sample, ppm plaque, ug
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SnCl,
NaF
SﬂFg

1.3
1.5
3.0
24
17
1.4

ND
6
NOD
4
ND
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@ Samples were pooled, dried, and analyzed for tin
using atomic absorption spectrophotometry. The li-
mit of detection of total SN using this method is
<1 ppm. ND = Non detected.
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Appendix D

R Proposal to the Food and Drug Administration to obtain "Investigational
Exemption for a New Drug" tc allow for human clinical trials with controlied

-ﬁé ~release SnFZ. |
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February 4, 1982

}

Ry Food and Drug Administration

o Document Control Section, HFD-106
. New Drug Evaluation

o0 Bureau of Drugs

A 5600 Fishers Lane

2 Rockville, MD 20857

" Dear Sir:

Enclosed is a "Notice of Claimed Investigational Exemption for a New Drug"
to use stannous fluoride in a controlled release system. Snf, has been
used since the 1950's, and is generally regarded as safe when used as a
treatment to prevent dental caries. Sodium fluoride is used topically,
systematically, and has also been investigated as a controlled release

agent. .
4
\; Because of the potential antiplaque properties of SnFp, SnF, may be superior
© to NaF in a controlled release system. Since this is a new way of delivery
I of SnFp, the U.S. Army Institute of Dental Research, my sponsor, has asked
e me to request an "exemption for a new drug” so that 1 can conduct the enclosed
s - human clinical trials.
Sincerely,

Norman Tinanoff, D.D.S., M.S.
Associate Professor

NT:jdb

5SCHOOL OF DENTAL' CINV™
FARMINGTON, COr .o qr o
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;: C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
®

- Food and Drug Administratio
Rockville MD 20857

!

Norman Tinanoff, D.D.S., M.S.

Department of Pediatric Dentistry 82
School of Dental Medicine wap 118
University of Connecticut Health Center

Farmington, CT 06032

Dear Dr. Tinanoff:

Reference is made to your correspcndence dated February 4, .1982 which
you intended as a Notice of Claimed Investigational Exemption for a
New Drug (IND) to study stannous fluoride.

We are returning the forms to you per the telephone conversation on
February 17, 1982 between you and Mrs. Joyce. In order to file a complete
IND, each section of the Form 1571 must be answered by furnishing the
information requested or a reference to where the information may be
found. We have the following suggestions to help you address the

o inadequacies of your submission:

‘E:;f v 1. Submit a signed FD Form 1571 naming yourself as sponsor.

2. For Parts 2-6 and 16, obtain from Ozark-Mahoning a letter of
authorization to permit you to incorporate by reference infor-
mation they may have filed with us.

3. For Part 7 submit a copy of the labeling that will be used on
the drug with the statement on the label "For Investigational
Use Only".

4. For Parts 11 thru 14, a written statement complying to these
Parts.

5. All of this information must be submitted in triplicate in order
to expedite review by the three review disciplines.

We are enclosing new Forms FD 1571 and 1572 since we had date s tamped
the ones submitted.

I hope that this information wili be helpful to you. If we can be of
any further assistance. please call Mrs. Regina D. Joyce, Consumer Safety
Officer, at (301) 443-3500.

Sincerely yours,

. y

S | R ANy A PTIR
L James P. Mann, M.D.

Director

Division of Surgical-Dental
Drug Products

: s " )
Enclesure 9 au of Drugs

--------
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’ = THE UNIVERSITY OF CONNECTICUT
A HEALTH CENTER
L e s
(6 ﬁ*{\&’ Department of Pediatric Dentistry
WA W
.» W ol
2
o
T '
S March 25, 1982
o~
oy
o Food and Drug Administration
0 Document Control Section, HFD-106
L New Drug Evaluation
el Bureau of Drugs
5600 Fishers Lane
jgﬁ Rockville, MD 20857
;;ﬁ Dear Sir:
Lo
AN Enclosed is a "Notice of Claimed Investigational Exemption for a New
9 Drug" to use stannous fluoride in a controlled release system. SnF2 has
L been used since the 1950's, and is generally regarded as safe when used as
-2 a treatment to prevent dental caries. Sodium fluoride is used topically,
:*j o systematically, and has also been investigated as a controlled release
&N FJ‘.:-}.'; agent.
% ‘ ~ _'.-.“ ::
, ‘E::; Because of the potential antiplaque properties of SnF2, SnF2 may be
4 ~ superior to NaF in a controlled release system. Since this is a new way
K\ of delivery of SnFp, the U.S. Army Institute of Dental Research, my sponsor,
ity has asked me to request an "exemption for a new drug" so that I can conduct
ey the enclosed human clinical trials.
L2 1a X
J Sincerely,
o,
S
:j? A]:;44ﬂ§/
L ,..
> Norman Tinanoff, D.D.S., M.S.
il Associate Professor
~a ® Department of Pediatric Dentistry
L
,:'.:-‘_:: NT:)
fib Enclosure
@1
oo
e
. i
o
Ry
W
420
L J'*-
L
3 SCHOOL OF DENTAL MEDICINT
?__: FAHMINGTON, CON’""‘TICUT - 86
%
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DEPARTMENT OF HEALTH AND nUMAN SERVICES Fenv Aperoved

PUBLIC MEALTH SERVICE STAT LM;NT OF INVESTIGATOR OMi¢ N, (910015

FOOD AND DRUG ADMINISTRATION 1Clinical Pharmacology! Use ot s for. s joobict e ]
5600 FISHERS LANE aties May 31, 1940

ROCKVILLE, MARYLAND 20857

CTE: No drug may be shipped or study initiated unless a completed statement has been received (2] CFR A0, 10

NAMI OF INVESTIGATCR (Frirt e 100

| Norman Tinanoff, D.D.S., M.S.

T0: SUPPLIER OF THE DRUG /Name and addreas, include ZIP Core)

0zark-Mahoning Ao 0.
1870 South Boulder
Tulsa, Oklahoma 74119 _gg::gi%2361982 L
' Snfop
Dear Sir: .
?Eerﬁnnsmned, Norman Tinanoff

submits this statement as required by section 505(1) of the Federa! Foud, Drug, and Cosmetic Act and - f-illl ot
Title 21 of the Code of Federal Regulations as a condition for receiving and conducting clinical pharr scology
with a new drug limited by Federal (or United States) law to investigational use.

1. ASTATEMENT OF THE EDUCATION AND TRAINING THAT QUALIFIES ME FOR CLINICAL PHARNACOLOGY

See C.V.

2. THE NAME AND ADDHRESS OF THE MEDICAL SCHOOL, HOSPITAL, OR OTHER RESEARCH FACILITY WHERE THE CutNICAL
PHARMACOLOGY WILL BE CONDUCTED

Department of Pediatric Dentistry, School of Dental Medicine, University of
Connecticut Health Center, Farmington, Connecticut 06032

. 3. It the experumental project is 1© be conducted on institution- commuttce are to include the names and quahifications of
alized subjects or 1s conducted by an individusi affiliated with an commitige members, records of information provided 13 s.biedts
institution which agrees to assume responsitelity for the study, n obtaining tnformed consent. co:mmittes discussion on s.bstan-

assurance must be given that an institutionsl review committee 1 tive issues and their resolution, camnuttee recommendatinns and
responsible to. initial and continuing review and approval of the dated reports of successive reviews as they are performed. Cob e
proposed clitncal study. The membership must be comprised of of all documents are to be retained for 3 period of 3 years past the

sufficent members of varying background, that is, [awyers compietion or discontinuance of the study and sre 10 be made
clergymen, or laymen as wall ss scientists, tQ assure complate and svsilabiie upoON reqQuest 10 duty authonzed representatiser of the
adeyudte review of the research project. The membership must Food and Drug Administrauon. {Favorabie recomnwndat:ons by

possess not only broad competence to comprehend the nature of the committee are subject to further appropriate revievs and
the preject, but also other competencies necessary to jucge the rejection by institution officials. Unfavorable recommendations,
acceptability of the project or activity in terms of institutional restrictions, or conditions may not be overruled by the institulisn
requlations, relevant law, standards of professional practice, and officials.] Procedures for the orgamzation and operation ot
community acceptance. Assurance must be preseqted that the iNstitutional review committees sre contained in gudehines 13sucd
inveshigator has not participated in the selection of committee pursuant to Chapter 140 of the Grants Admunistration Manual of
members; that the review committee does not allow participation the US. Department of Health,k €ducstion, and Welfare avaitaile
in its review and conclusions by any individual mvoived i the from the U.S. Governmaent Printing Ctlice, 1t is recommended that
conduct of the research activity under review (except to provide these guidelines be followed in establithing mstitutional review
intormation to the commuttee); that the investigator will repont to committees and that the commuttees function according ta the
the commuttee for review any emergent problems, serious adverse procedures described therein, A signing of the Form FD-1572 vall
reactions, or proposed procedursl changes which may sffect the be regarded as providing the above necessery asturance; however,

status Of the investigation snd that no such change will be made f the institution has on file with the Departmant of Health,
without committee approval except where necessary to eliminate Education, and Welfare, Division of Research Grant, Nutioral
apparent immediate hazards, thet reviews of the study will be Institutes of Health, an "accopted grneral assurance,” and the

conducted by the review committee at intsrvals sppropriate 1o (he same committee 3 10 review the propoted study uung the same
degree of nsk, but not excereding 1 year, t0 assure that the procedures, this i3 acceptabie (ni1ey of the sbDve assurences unit @
resvdtch project is being conducted in compliance with the statement to this effect should be provided with the gred
committce 3 understanding and secommendations; that the review ;

comuutiee ¢ grovided all the information on the rasearch Drovct |

nucessary for its complete review of the project, and tha: e ! GNA»ake IPvesLiGations 1A ingtitationg efcdicaly O detetm
review committee maintains  adequate documentation O rls} whether the committees are wperating N accord vath the
actuvihes and develops adequate procedures tor coporting it i assurances given by the spans © !
f

F0.1572 {In addit 0N 10 $P0NLOI'S CONUNLNG respo sty o
munitor the study, the Food and Drug Admunistratiun A

tiodings to the institution. The documents mantained by the

PORM POA 1572 (07 PHEVIC QE U e UNT frTLY L L xMAUSTLO.
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4 THE ESTIMATED OURATION OF THE PROJECT AND THE MAXIMUM NUMBER OF SUBJECTS THAT WiLL BE INVOLVED

See Protocol.

5. A GENERAL OUTLINE OF THE PROJECT TO BE UNDERTAFEN (Modificarion is permitted on the dasis of expericnce giined withouf
advance submission of amendnents 10 the general outline, but with the approval of the review committee and upon notification of the
sponsor.} |

See Protocol.

6. THE UNDERSIGNED UNDERSTANDS THAT THE FOLLOWING CONDITIONS GENERALLY APPLICABLE TO NEW DRUGS FOR

INVESTIGATIONAL USE GOVERN HIS RECEIPT AND USE QF THIS INVESTIGATIONAL BRUG

The sponsor is required to supply the investigator with tull
information concerning the preciinical investigetion that iusti-
fies clinical pharmacoiogy

b. The investipator is roquired to maintain adequate racords of

the disposition of all recaipts of the drug, including dates,
guantity, and use by subjects, and it the clinicel pharmacotogy
is suspended, terminated, discontinued, or complatad, 0
return to the sponsor any unussd supply of the dryg. 1t tha
investigational drug s subjoct to thae comprehansgive Orug
Avpuse Prevontion ana Control Act ot 1570, adecuate pre-
cautions must be taken, including storsge of the investigational
drug in a securely lockad, substantially constructed cabinu®, or
other securely locked, substantially constructed enclowvira
access 10 which is limited, to prevont theft or diversion ' the
substance into illegal channels of distribution,

Food and Drug Administration so notified. Upon the ivquest
of a scientifically trained and specifically ssthorized employee
of the Department, at reasonadle times. the iNvesugator wili
made such records available for impection and conying. The
names of the gsubjects need not he divuiged untess the records
of the particular subjects require s more detailod study ot the
cases, Or uniess there is reason to believe that the records do
NOt represant actusl studies Or dO NOt reprasent .k tual rosyits
obteined.

The investigator certuting that the drug will be sdmin sterest
oMy to subjects under his personal supervision or under the
sup»rvision of the following investigators responsible to hun,

None

c. The investigator is raquired to prepare snd moaintain adecuate
cose histories designed to racord all obsarvatians and other dsia
pertinent to the clinical pharmacology. ana that the drug witi not be supplied 10 any other vestigator
d. The investigator is required to furnish his reports to the or to any clinic for administration to sutyac ts.
sponsor who is responsible tor collecting and evaluating the The investigator certilies that he will inform any patents or
resulits, and presenting progress raports to the Food snd Drug any persons used as controls, or their represuntatives thgt
Administration at spprooriste intervals, not exceoding 1 vear. druin are being used for iINvosTigalional PUEPOSER, and it
Any adverss sffect which may rossonably be regardest s obtain the consent of the subjects, Or their reureser.tativey
caused by, or is probably csused by, the new drug shall ha excopt where this is not feasible or, in the iﬂvushgalo"-..
reported to the sponsor promptly; and if the adversa efioct is professionst judgment, is CONtrary to the bett intarests of the
alarming 1t shall be reported immodiately. An sdoguate ranort subjects,
of the clinical pharmacology should be furnished to the . . . .
sponsar shortly after completion. Th' mvmngat?r L} .I'QQUI’Ed to assure the sponsor thar t1or
invesuigations involving matituhonalized subjects the <tudies
a. The investigator shall maintain the rocords of disposition of the will not be initisated until the institutionai review committee

drug and the Case reports dascribed above for s pertod of 2
vears following the date the new-drug application is epproved
ter the drug. or +f no appiication Is 10 be flled or is approved
until 2 vears after the investigetion is discontinumi ar.y the

hes reviewed and app:oved the study. (The organization and
procedure requirements for tuch & commntise shouid %e
explained 10 the investigstor by the sponsor s set forth «n
Form FD-1571, division 10, unitc.)

Name of lnve-tiyeat s

Very truly yours,

Fowortf

Norman Tinanoff, D.0.5., M.5.
Departrment of Pediatric Uentistry

Alres sehpet of -Bental-Medieina
University of Connecticut Health Contcr
Farmington, CT 06032
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R DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Apiroves
N PUBLIC HEALTH SERVICE OMB Ny 57-Rrito 2o
'\}\i FOOD AND DRUG ADMINISTRATION STATEMENT OF INVESTIGATOR | tr of thus tom. 1 i susbuated
o] 5600 FISHERS LANE wlter Mav 31, 1980,
“Q- &$@ ROCKVILLE, MARYLAND 20857
n \: f:'r.i\' N NOTE: No drug may be shipped or study initiated unless a completed stutement has been received (20 CFKR 12,00y (12)).
¥ W] A%
TO: SUPPLIER CF DRUG (Name and address, include 7ip Code) NAME OF INVESTIGATCR “Print or Type.
%_“ , __Norman_Tinancff _ - .. |
o Ozark - Mahoning OATE
ﬁ.f: 1870 South Boulder _ March 25, 1982 —— — |
il Tulsa, Oklahoma 74119 NAME OF CRUS
"' SnF?
) -
Vo Dear Sit:
Yt The undersigned, ___Norman Tinano
&q submits this statement as required by section ,Jv(x) of the Federal Food, Drug, und Cosmetic /\cl and 312 1 of
,,,..\j Title 21 of the Cede of Federal Regulations as a condition for receiving and conducting clinical mvesngauons
= with a new drug limited by Federal for United States) law to investigationa! use.
> pu—
> . STATEMENT OF EDUCATION AND EXPERIENCE
a, CTOLLEGES, UNIVERSITIES, AND MEDICAL OR S THEYR PROFESSIONAL SCHCOCOLS ATTENDTIY, Wl T CA rt—s_’z: :'T!.\‘J:.hCE

DEGREES, AND DATES DEGREES WERE AnAaRCHED

See C. V.

@ b, POSTGRADUATE MEDICAL OR OTHER PROFESLIIUNAL TRAINING (Indicate dates, namesx of

. E’J“' ] See C. V.

Ca

— e —
nstitutrons, and nature of raming’

—_ ———————
TEACHING OR RESEARCH EXPERIENCE (Indicgle dntea, instilutuons, and belel descripticn of experience;

be v See C. V.
L) “»

i.L de EXPERIENCE INMEDICAL PRACTICE OR OTHI

CROFUSSIONAL EXPERIFNCE (Inicate
) of practice, or other proteasional experience)

Jates, Institiuticeal otlti o ions, rature

ge See C. V.

e, HEPHRESENTATIVE LISY OF PERTINENT MEDICAL Cf OTHER SCIENTIFIC PUBLICATICHS (Indicnte 1itles

ol attle fes, furme o
publications and volume, page niumber, and dnte)

See C. V.

FORM FDA 1573 (4 '79) PR 0S EDITION ~ % BE USED ST

[ T S T N VN
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2a. I the investigation s 10 be conducted on institutionul-
ized subjects or is conducted by an individual atfiliated
with an imstitution which agrees to assume responsibiiity
for the study, assurance must be given that an institu-
tiongl review committee is responsible for initial and con-
tmng review and  approval of the proposed clinicud
study. The membership must be comprised of sufticient
members of varying background, that is, lawyers, clergy-
men, or laymen as well as scientists, to assure compicie
and adequate review of the rescarch project. The member-
siip nust possess not vnly broad competence to comypre-
hend the nature of the project, but also other compe-
tencies necessary to judge the acceptability of the projeer
or activity in terms of institutional regulations, relevan:
luw, standards of professional practice,and community ac-
ceptance. Assurance must be presented that the investiga-
tor has not participated in the selection of comumuttee
members: that the review committee does not alfow par-
tcipation in its review and conclusions by any individial
wvalved in the conduct of the research activity under
weview (exceept to provide information to the committee )
that the investigator will repost to the comuiittee for re-
view any cmergent problems, serious adverse reactinns, o
proposed procedural changes which may affect the staens
of the mvestigation and that no such change will be made
without committee approval except where necessary to
chiminate apparent immediate hazards: that reviews of (he
study will be conducted by the review commitice at -
vals appropriate to the degree of risk, but not exceeding |
vear. to assure that the research project is being con-
ducted in compliance with the coramittee’s undenstanding
and recommendations; that the review committee is pro-
vided ull the information on the research project necessa v
for ats complete review of the project; and that the eview
commitiee mantains adequate documentation of its activ-
imes and develops adequate procedures for reporting its
findings to the institution. The documents maintined by
the commuttee are toinclude the names and quahtications
of cemmittee members, records of information provide!
to stbjects in obtaining informed consent, commttee dis-

cussion on substantive issues and their resolution, commint-
tee reconmendations, and dated rrports of successive re-
views as they are performed. Copacs of all documents i
10 be retained for a period of 3 years past the completion
or discontinuance of the studyv and are to be made avail-
able upon request ta daly authanized representatnes ol
the Food und Drug Admmnistranon. (Favorable recom-
mendations by the commitice we subject t further gp-
propriate review and rejection by institution atficdds, Un-
favorable  recommendations. restrictions, or - conditions
may not be overruled by the institution ofticialy y Pro-
cedures for the organization and opetation of institiiie nul
review committees are contned in guidelines isancd jur-
suant to Chapter 140 ol the Grants Adminstration Mot
ual of the US. Depurtment of tealth, Education, and
Weltare, avatlable trom the US. Govermiment Printing
Mrice. Tt is recomumended tat these guidelines be tol
lowed in establishing institutional review cominitiees and
that the committees function oo ording to the procedures
described therein. A signing of the Fonm FD 1573 will he
regarded as providing the above necessary assuranoes:
however, it the institution bas on tile with the Depart-
ment of Health, Education, and Weltare, Divivon of Re-
cearch Grants, National Tostiuies of Health, an “aceepted
general assurance.” and the ~ame committee s to roacs
the proposed study using the smne procedures, s 1 e
ceptable in hieu of the above assurances and a stateirest o
this effect should be provided with the signed 11D 1573,
(In addition to sponsor’s conunet responsthlity to ne -
itor the study, the Food and Drug Admimnstation will
undertake investigations in institations penodicaliy to de-
tennine whether the commttiees are operating m secord
with the assurances given by the sponsor.)

b. A description of any clinical laboratory factlines tha
will be used. (If this mfmmation bas been submitted o
the sponsor und reported by him on Form FD 157101
crence to the previous submmssion vall be adequate).

S The anvesnigational drug will be used by the wndersigned or under his supervision in accordance with tie plant of

investigation described as follows: (Outline the plen of arcestigation including approximation of the namber of swinets
1 be treated with the drug and the number to be cmploved as controls, if any, clinical uses to be pvestivated,
churacteristics of subjects by age, sex and condition: the kind of clinical observations and laboratory tests to be
widertuken prior to, during, and after administration of the drug; the estimated duration of the investigation, und a
description or copies of report fonms 10 be used 1o maintain an adequate record of the observations and rest residis
obtained. This plan may include reasonable alrerares end variations and should he supplemented or amended when any
significant change in direction or scope of the investivencos is undertaken } '

see Attached Protocol
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TO NEW DRUGS FOR INVESTIGATIONA!
TIONAL DRUG:

a. The sponsor is required to supply the investigator with
tull information concerning the preclinical invesugations
that justify clinical trials, together with fully informative
material describing any prior investigations and cxperience
and any possible hazards, contraindications, side-eflects,
and precautions to be taken into account in the course of
the investigation. .

b. The investigator is required to maintain adeqate rec-
ords of the disposition of all receipts of tive diug, includ-
ing dates, quantitics, and usc by subjects, and if the inves-
tigation is terminated, suspended, discontinued. or
completed, to return to the sponsor any unused upply of
the drug. 1f the investigational drug is subject to the Com-
prehensive Drug Abuse Prevention and Contret Act of
1970, adequate precautions must be taken including stor-
age ol the investigational drug in a sccurely focked, sub-
stantially constructed cabinet, or other securely odke
substantially  constructed enciosure, access o which s
limited, to prevent theft or divers ol the sabstince mto
egal channels of disiribution.

¢. The investigator is required to prepare and punntati
adequate and accurate case histories desygned to recond all
obscrvaitons and other data pertinent to the mvestigauon
on each individual treated with the drug oremploved as a
control in the investigation,

d. The investigator is required to furnish Lis reports to
the sponsor of the drug who is responsible tor coaleciing
and evaluating the resalts obtained by vanous investiga-
tors. The sponsor is required to present progress reporis to
the Food und Drug Administration at appropiate inter-
vals not exceeding 1 ycar, Any adverse effect it may
reasonably be gegurded as caused by, ¢ probubly ciaused
by, the new drug shall be reported to the sponsor
promptly, and if the adverse effect is wlarming, it shall
be reported immediately. An adequate report of tf ¢ u ves-
tigation should be furnished to the sponsor shoaty fier
cotpletion of the investigation,

4. THE UNDERSIGNED UNDERSTANDS THAT THE FOLLOWING CONDITIONS, GENERAILLY APPLICABL
USE, GOVERN HIS RECEIPTS AND USE OF J1HS INVESTIG,

e. The investigator <hall mmntein the records of disp
sttion of the drug and the case histories deseribed abo
for a period of 2 ycars following the date u new-dn
applicanion is approved {or e drug, o thr applicati
is not approced, until 2 vears after the investigstion
discontinued. Upon the request of a scivnuticuly traing
and properly authorized cmployee of the Deparunent,
reasonable times, the investigator will make such recon
available for inspection and copying. The subjects’ nam
need not b divuiged unless the records of particular s
dividuals require a more detailed study of the cases, «
unless there is reason 1o helieve that the records do n
represent actual cuses studied, or do not represent actu
resuits obtained. ’

f. The investigator certiries that the drug wili be admini
tered only 1o subjects under tus personai supervision «
under the supevision ot the following mvehigators 1
51\\\1\\1NL‘ to ham,

andd that the diug will nothe supplicd to any othecinvest
gator or to any clinic for adnenistration (o sabjots,

g The investigator corutios that hic will mic o any sal
Jects includimg subiects used os controbss or e sepae
sentatives, hat divgs are bemg used for pvestnipation:
purposes, and wiil obtain the consent of the subiccts, «
their representatives, except where this i not feaudle o
in the investigator’s professional judgment, s contrary
the bestinterests of the subjects.

e The investigator i requined to asse i sporsor thg
for mvestipations involving msthitutonaized subects, th
studies will not be imtiated unnld the wstinonal revies
committee has revicwed and approved te staay. (Th
orgamzation and procedure requirements o sach g con
mntice should be explained to the imsestizotar by th
spottor as set torthom Forng FDOISTEH dive o 1O, et

Very truly yours, /Jd‘v&/‘-ﬂd. -7':’%"4{/?

—__Norman _Tinanoff,. D..D._S., M. D.____
. fName of Ivestigator)
Department of Pediatric Dentistry

University of Conrecticut Health Center
(Address)

Farmingtnn, CT. 06032

(Tius form should be sigyloomcer
et significant changes are 1w
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

NOTICE OF CLAIMED INVESTIGATIONAL CXEMPTION

FOR A NEW DRUG

Form Approved OMB No S7-Ron 0
Use of thes form i prohidvied afier 630182

NOTE: No druq may be shipped or study initiated unless
a complete statement has bren received (21 CFR 312 1(a)]

Name of Sponsor

Norman Tinanoff, D.D.S., M.S.

Address

- =ra

- March 25, 1962 o

Department of Pedwatrlc Dentlstry, School of Den;al Medicine, University of

SnFp

Name of Investigational Drug

‘To the Seeretary of Health, Education and Welfare
For the Commissioner of Food and Drugs

Burcau of Drugs (HFD- 106) s

SO0 Fishers Lane

Rochviile. Manyland 20857

l)&u Sir: .
Norman Tinanoff

The sponsor,

sub
this notice of claimied investigational exemption for i new diug under the provisions of section 305(1) of the Federal Focd, l)mg.']
Cosmetic Act and §312.1 of Title 21 of the Code of Federa) Regalations.

Attachued heteto in triplicate arc:

b The bestavailithic desenptive name of the drug. including to the extent
hnown the chemical mamie and structure of any new-drug substine, and o
statement of how it s to be administered. (I the drug has only a cicde name.
viwnigh mormaton should be supplicd ta identity the drug.)

=2 Complete bst of components of the drug. includmg any reasesable
ZI“CIH.H\'\ lor rhactive \.'“n‘p“ll\."“\

1 Compiete stitemen tot guanbtinine composition of drug, incudiey
reasenable varitions that may be expected dunng the imvestigantional st

4 Desaription o source and preparation of, any pew-drug substamees
wed as components, including the name and address of cach suppher of
pracessar ather than the sponsor. or cach new <drug substince

SOA statement of the methods. facilities, and controls used for the
manubictunng. procoesing, and packing of the new drug to estabinn and
nuntan appropriate staadards of identity. strength, quality, and puiny s
needed tar sifety and to give significance to chmical imestigations made with
the Jrug

6 A statement conering all intormation asaitable 10 the sponses dorsed
trom prechnical investigations and any clinical studies and cxperices: with
the diug as tollows,

a. Adequate intormation about the prechnical investigations. incwhing
studies made on trboratory animab. on the hasis of which the spoanser s
concluded thit it is reasonably safe (o initiate clinical investigations wih thy
drug Such information should include identification of the peison aho
conducred cach investigation: identification and qualifications of the ind .
wals who evaluated the results and concluded that it is reasomihly ~ile to
smtate dinical investigations with the drug und a stateraent o where thie

Simestigations were conducted and where the records are avadohis tor

impection; and cnough details about the investigations to perant saicntilse
review. The prechinical investigations shail pot be conadered adequaie to
ity climical testing unless they give proper attention (o the conditiens of
the proposed chiniaad testing. When this information. the outline of the pian
of changal pharmacology, or any progress report on the chinical pharmacol-
oy ndiates a need for full resiew of the preehinecad data before o clmeal
1l e undertaben. the epartment will notity the aponor to wubm t the

FORM FDA 15671 {4/80)
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complete prechinical data and to wabihold chimcal trals unti the reviey
completed and the spansar notticd The Food and Droug Adinimistrat:on
he prepared to confer with the sponsor concerning this action

b oIE the diug has been matheted comimercaliy o unvestigated
outside the United Staten), complete informnation about such .lulnhu\m‘
imaestigation shaft be submutted. along with o ulm[.lmu hihbiography of
publicattons about the diny

. I the drug o combination of previonsdy invsetigated v markd
drugs, an adeguate samnaey af preesnting vitonmation fiom prechnical
clilcal imvestipations and expenience waith ity compenenis, including
reports avinlihle to the sponser suggesting ude-cllocts contrinndicatid
and rclfectiveness in use ol such components, Such semaoary shoald ingl
an adeguate ibhiography of publications about the components and
incorporiste by relerence any information cancerrine such compond
previounds submatted by the sponsor to tive Food and Erop Adnigateatd
Inciude a statement ot the expected pharmacotogical efieas of
combmation

d. 1 the drug is a rdioactive drag. sufficient data must be avaiabic fr
aninmal stedies or previeus human studies to allow a reasinable calculstiog
radtion ahvorbed dose vpon adnunistration 1o g numan heing

7 Aotal tone in cach of the thice copies of the aoted) of gli mtormati
material, including label and tabeting. which v te he supplicd 1o 4
imvestigator. Thes shallinclude an accurate dosenption of the prioe investy|
tions and cxporience and thea results pertinent to the stoiy and posi
usctuliness ol the drug ander the cond tons of tho iy ostanan 1 shatl §
represent that the ~atery or usctulness of the drug has beenabhiched tar
purposes to be investigated. It shall desertbe all reles ant harards, contl
indications. side-cffects, and precautions suggested by prior m\c\lq-;mJ
and cxpericnce with the drug under investipation and eehaed drugs for
informetion of clincal investigictaes

K The “cienthic tramug and cxpenience consilered apprognate by
sPomor Lo guithy the savestigaton s sitable cap ot toanvesnigate vhe sal
of the drug. dearmgin mnd what v Anown abouat the phase cologicad actiog
the dreg and the phuse of the imvestigationst program shat s to he woadzrtak
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@9. The names and a summary of the trainmg and expuence o vach
imvestigator and of the individual charged with monitoring the progres «i
the investigation and evaluating the cvidence of safety and clicetineness of the
drug us it s received rom the imvestigntors, lagether with a statement that 1
sponses has obtained from cach investigator a compleicd and signed form. s
provided in subparagraph (12) or (13) of thin paragraph. and that tiw
imvestigintor s qualificd by scicntific traiming and experivnce as an appiopn-
ate expert to undertake the phase of the investigation outhined in section 10
the “Notice of Clsimed Investigational Exemption tor a New Drog.™ (i
crucial stuations, phase 3 imvestigators may be added and this tiom
supplemented by rapid communication methods, and the signed form
F12-1573 shall be obtained promptly thereafter.)

10, An outhine of any phase or phases of the planncd investigations and &
deseription of the institutional revicw comalitiee, as follows:

w. Clinical pharmacology. Thisv i ordinarily divided into two phasws:
Phase | atans when the new drug is first introduced into man
and in vtro data are availihle  with the purpose o determining huean
tonicity, metihobism. absorption. chmmation, and other phatmacological
actoin, preferred route of administravion, and safe dosage range: phase 2
coners the initial tnals on a imited number of patents for specitic diwine
control or prophylinis purposes. A generisl outline of these phases shall b
submutted. Wdentitving the imvestgator o imvestigators, the hospitas
resciarch facilities where the chinicad phuft;\nculug_\ will be undertaken, any
expuort commitices of panch 1o be utilized. the maximum number of subpeeis
to be unohed, and the estmated duristion of these carly phases ol
mvestigation. Madilication of the experimental design on the basis of
eaperiene gnned aeed be seported only in the progress rcpiun\ on those carhy
phases, or 10 the development of the plan for the elenical triad, phase 3 1he
fst twoe phises may oserlap and, when indicuted, may requeee additonad
amniil data before these phies can be completed or phise 3V can he
undutinhen Such amnal tests shull e designed 1o tahe into acconnt the
capected duration of administration of the drug 10 human beings, the ape

oaly ammal

proups and phyacal status, as lor cxample, infants, pregnant women,
premenopausal women. of those human beings 1o whom the drug mas be
admuinntered. uniess this has already been done in the original aninial studies.
1 a drag is o radioactine drug, the clinical pharmacology phase must include
studics which will obtinn suliicient data for dosimetry caleultions. Thess
studies should evaluate the excretion, whole body retention. and oigan
dininbution of the radivactive matenial.

b Clinseab trial. ‘This phase 3 provides the assessment of the drug's saleiy
amd cliectneness and optimum dosage schedules in the disgnosis, treatment.
o prophykeus of groups of subjects imvolving a given discase or condition A
reasonable protocol w developed on the basis of the Jacts sccumulated in e
carhier phases.including completed and submitted animal studies. This phase
s conducted by separate groups following the same protoce' twith reiason-
able vannons and alternatives permitted by the plan) to produce well-
controlled chimcal data. For this phase, the tollowing data shall be subnintted:

1. The names and addresses of the investigators. (Additional investigators
may be udded))

1 Fhe speaihie pature of the investigations 1o be conducted. together with
information or cise report forms 10 show the scope and detail of the planoed
chncal observanions and the chmcal laboratory tests to be made 2nd
rcpuucd [

w The aproximate number of subyects (a reasonable range of subjects o
perntissible and additions may be made). and criteria proposed for subgct
wlection by ape, sensand condition )

v The estimated duration of the clinical trial and the intervals. not
evceding | sear, at which progress reports showing the results of the
isestigittions will be submitied to the Food and Drug Adminnteation,

¢ Insututional review committee. I the phases of clinical study as
dosenbed under 100 and b above are conducted on institutionalized subects
or are conducted by an individuat affiliated with an institution which agrees
10 assume responsibility for the sudy. assurance must be given that an
I OTUNORA TEVICW COMMIKEe i responsible for imtial and contnung revicw
and appronal of the proposed chinical viuds. The membership must b
comprised of suflicient members of varying background. that is. fiuwives,
clergvmen, or Livmen as well as saientists, to assure complete and adeguate
review of the research project. The membership must possess not onhy hroad
competeme 1o comprehend the nature of the project. but also otier

© compUICHCIEs Aecessary W judge the acceptatility of the project or activety n
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terms of aimshitutionsl icgaiations, dovant s, staodatds oF protession
practice. and commuminy aceeplamee Assuninee must be presentod thy
nuither the sponsor poe the insostipatar bas pasticpated an sciccion ¢
comnutice membees, that the revew Commitiee dovs not asdlaw patipati
it review and conclisions by any indiaduat imvelved e the comducn of 1l
roseatch actvety under soview (oaeept 1o proside imtomaon 1ot co
mitice). that the imvestigator waill report to the commmtice for revew
emetgent problons, sonous advaise acactions ot proposad procedineg
changes which may alfect the status of the unestigation and that no su
change will be made sithout camnntice approsal cxeept whorne necessn 8
channate apparent immcdute hazards the reviews of the stady will
canducted by the roview comautiee at atenvals appropoate ta the dopace «
rish. but pot exceeding 1 oyear. to assure that the rescarch proect s ba
conducted m compliance wih the commutiee undanstanding and secomme
datiens: that the review commntee iy provided all the intormaion on
roscttch projedt necessary for s eompleie teview of the project, aad that b
FOVICM commuttes imaintaimns adequate docamentation ol als activiticos e
dusclops adeguate proceduees Lor ieporiog s tindings 1o the msitution 1
documents maintmned by the commutice aire to inddude the names an
guahihications ol commitice members, records o antormation provided
subgects in obtaining informed consent, commitice disciisstnn on substantn
ssues and then esolution, camnutice recommondabions. and dated iepot
oF suceenwine revicss as they e pertormed . Copies of all documents are to
retiined tor o pertod of Y acars past the completion or discontinuance of th
study and are to be made avanlable upon reguest to duly authonzed represens
tatnes of the Food and Prog Admnnstranion. (Favorable reconrmendation
by the commuttee are subject (o turther approprate revies and reecton by
institution officials. Untavorable ecommendations, restactions, or condi
tons may not be overruled by the imtinution ofheneds § Freecduns for th
orgamzation and operation of INNGLUHORAT FEVICW COMDBTECYS J1e Conlaing
m pudelines issued pursuant to Chapier 1-&E of the Graots Adounetyation
Manuil of the LS. Departnient of Health, Fduanion. and Wellare avinlabt
from the US Government Prnung Ofhiee 1t i recomme nded that thesd
gwideiines he followed 1 establishing imstitutional seoesw comnuttees an
that the commitices function accordmg 1o the praceduses deserthod theren
A signing of the Form FD-ISTE will be regarded as provading the b
ACCUSNUrY wistitution, howeser, with thy
Department ot Health, Fducation. and Weltare, Dnton of - Rescare

assugances, 1§ the hias on hile
Grants. National Insttites of Health, an “accepted gencrad assarance.™ and
the seme commitice is 10 review the proposed study using the same proced
dures. this is aceeptable in hew of the above assarances and i statceien? to (e
ctiect ~hould be provided with the sipned FD-1S71 (o addition 1o sponor ™
continuing responsibihity (o monitor the study, the ) ood and Drog Admins
tration will undertahe imvestigations i institutions periedically o determing
whether the committees are operting the accord with the assuranees given|
by the sponsor )

{The potice of clatmed investigational exemption many be imuted to any
onc ar more phises. provided the outhing of the additional phase of phases in
submitted betore such additional phiases begin. This does not preclude con-
tinuing a suhgect on the drug from phase 2 to phase 3 without intetsuption
while the plin for phase Vis being developed.)

Ordinanily, a plan for chmcal trial will not be segarded as reasonable
unless, among other things, it provdes for more than one independent
competent imestigator (o mamntnn adeguate case histanes of an adeguate
numbct of subgects, designed to record observations and permu cvaluation of
any and all decermble clicats attibutabie to the drug i cach indwidual
treated, and compatable records on any individuab cinplencd as control
These records shall be sndividual records lor cach subject mamtained to
include adeyuate information pertaining o cach, incduding ape. sex, condhe
tions treated, dosage. fregquency of adninintration of the drug. resubts of all
relevant chinical observattans and labotatory cxaminanons made adegquate

nformation concerning am other treatment gnenand afall catcment ol any
adrerse effects and useful tesulis abserved. together with o cpimon o to
whother such clieets o resulis are attprhutable (o the
investigitiion

drug undor

HEOA statement that the sponsor will notily the Foc tand Deag
Adminntration of the insestigation s Goeontinued anad the weason the e or

12 A statement that the sponses wiil notiy cach wsestice £l 4 new -
drug apphcation s approved. of i the ivastparon i dinc hinnd

PV A0 the drug s 1o be sold. a 10l explamation why sl s reganred and
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o 1 should not be reparded as the commercialization of a new drug l'or whici an committce approval as deseribed initem 10¢ above. and additional stat
3
X . * application i not upproved. assunng that the imvestcation will not be initiated pror 10 approval
vy 14 A statement that the sponsor assures that clinical studics 1n homans sudy by such communiee.
. will not be initiated prior to 30 days aftcr the date of receipt of the notice by IS, When requested by the speney, an emvironmental smpact o
'0' the Food and Drug Administration and that he will continuc to withhuaild or report pursuant to §25.1 of this chapter.
> 1o restrict clinical studies if reguesced to do o by the Food and Drug 16, A statement that all nonchimical laboraton studics have been, ¢
> , ; Administration prior to the expiration of such 30 days. If such requust is be. conducted in compliance with the good tabaratory practice repuls
» ReHLH made. the sponsor will be provided specific infarmation as 1o the debcivncies set forth an Part SX ol this chapter, or, al such studies have not
1 I P pe
"f' ST and will be altorded a conference on reguest. The -day delay may be conducicd in comphiance with such regulations, o satement that deserd
pY @ waised by the Faod and Dsug Adminisiration upon a showing of eood detinl alt ditferences hetween the practices used in conducting the stud
reasen lor such waiver: and for investigations subject to institutional revww those reqaneed in the repuliations
()
L Very truly yours,
1N :
J ——
7y -
b U”""#
P ¥/
s SPONSOR PER
rman Tinanoff, D.D.S., M.S.
Nl Norman Tinanoff, D.D.S., M.S. No : ’
‘:' INDICATE AUTHORITY .
WY :
o % .
‘5',' ’ Principal Investigator
f .‘\ hd
i ,

EeS

(This aotice may he amended of supplement e from nme 1o time on the basts o the cyenenee eainc ) itk the
new drug. Progress seports may be used 10 upndate the notiee )

ALL NOTICES AND CORRESPONDOENCE SHOULD BE SUBMITTED IN TRIPLICATE
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- Attachment 1

THE UNIVERSITY OF CONNECTICUT
HEALTH CENTER

March 30, 1982

}
Director of Research
Ozark-Mahoning
1870 South Boulder
Tulsa, 0K 74116

Dear Sir:

I am submitting a protocol to the Food and Drug Administration to apply
for an "investigational exemption for a new drug". Specifically, my proto-
col entails incorporating stannous fluoride into a dental. cement which is
then used as a temporary restoration for the purpose of slowly releasing
the stannous fluoride supplied by your company, the F.D.A. has asked me to
write to you to obtain a letter of authorization to permit incorporation
of any reference information that you may have concerning this substance.

Their request, from F.D.A. Form 1571, specifically states:

2. Complete list of compuanenis of the drug. including any reasanable

. alternates for inactive components.

TS Y. Complete statemen tof yuantitatine composition of drug, including

‘ reasonable variations that may e expected during the imvestigational stage

) 4. Description of source ard preparation of, any ncw-drug substances
used as components, including the name and address of cach suppher or
processof. ather thirn the sporsar. or circh new-drug substance.

S. A statement of the methods, facitiies. and controlh used tor the
manulacturing. processing, and packing of the acw drug 1o establish and
maunain appropriate standards of identity, strength, yuality, and purity as
needed for safety and to gise ugnificance to chinical investigntions made with
the drug.

/ 6. A statement covering sl information avantable to the sponsor derned
from preclinical investigntion- and any chnical studics and expernicnce with
the drug o follows:

a. Adeguate information about the preclinical investigations, inchuding
studies made on Liboratory animabh, on the binis of which the sponsor has
concluded that if is reasonably safe to initiate clinical investigations with the
drug: Such information should inctude identification of the person who
conducied cach investigation: identification and qualifications of the individ-

< ual who cvaluated the resulis and concluded that it is reasonahbly safe 10
initete clinical investgations with the drug and a stutement of where the
imestigatiom were condted and where the records are available tor
inspection; and cnough detady about the investigations 10 permit seientific
review. The prechnical investuigations shall not be conudered adeyuate to
Jusify clinical testing unleas they give proper attention to the conditions of
the proponed chmcil testing When this information, the outline of the plan
of clinical pharmacology. o1 any progress report on the clinical pharmacot-
ogy. indicates a need for full review ol the prechnical data before o clinical
trial is undertaken. the Iepuriment will notify the spomsor to submit the

Cor complete preclinical data wnd 10 withhold clinical trials until the review i
twe completed and the sponsor naihed The Fond and Drug Administeation wii
o he prepared to conter with the <pansor concermng this action

e b 1t the drug has been maikcied commercially or mvestigated (¢ g

outvide the Uaited States) compicte intormation about such dintribution or
invistigation shill be submetcd, along with o complete bibhography ol any
publications about the druy

SCHOOL OF DENTAL MEDIC™"
FARMINGTON, CONNECTIC . 95

P au c et
\’\J‘\)v','._ .‘1“\.{.‘,:._

"J':.J' '-wl':\ o, S
: 'k'i‘h;*..\u‘r.ﬂi&.nr.ﬂ-.ui\f&..ﬂ“ A



P

¥l

f‘{‘g . =

i

. Director of Research

::e ' "Page 2

0 b March 30, 1982
i) i'{g R
;3;:4 \ iq:\.: = ¢ U the drug is a combinastion of previouh imestigated or marketed

drugs. an adequate summary of preexisting information (rom prechinical and
“w chiical investigations and cxperience with ity components, including all
’ reparts avadable o the sponsor suggesting side-cflects. conteaindications,
: 4 and incffectiveness in us of such components: Such summary sheuld include
&8 ' ! an adcyuate bibliography of publications ahout the components and may
8 incorporate by reference any information concerning such components
:,'Q. previously submitted by the spomor to the Food and Drug Administration
B Include a statement of the ¢xpecied pharmacological ¢ffects of the
combination.

{‘"' d. W the drug s a radivactive drug, sufficicnt data must be availablke from
LK. animal studics or previous hunan studics to allow i seasonable calentation of
: b . dulum absorbed dase upan administration to a_human bong _
5:' o6 A statement that olb nanchincal fiboratony studies have been, or will
:.:‘ " e, conducted in compliance with the good lthoratory practice regulations

set forth in Part 5K of this chapter. o, o such stadies bave st been
conducted m compliance with such regulanons, istatement that deseribes in

\ » detail all difterences between the practices used i conduicting the stdy and -

4 ’ those reguired in the regubations,

‘.-3

b

g If you have not conducted such investigations, i.e., item #6, could
. you state this in a letter. However, if you know of any company which has
i) conducted these mechanical investigations, would you bring this to my

o attention so I can request the information from them.

< - )
%{, Sincerely,
. p—"
ng . Nwﬁ/

gt " Norman Tinanoff, D.D.S., M.S.
d Associate Professor
KX Department of Pediatric Dentistry

= | NT/1

%

0 o’ A Cam T ol T T T AT
: T AN A




- -
-’.-'

B o oo

il nF N e SRCER

.....

Attachment [1

Copy of labeling that will be used on the drug:

R
Contents:
Caution:
Directions:

-‘f -l

Aydtie

STANNOUS FLUORIDE IN POLYCARBOXYLATE CEMENT

70% SnF2 in polycarboxylate powder (W/W)

!
10 grams of this product contains 1.7 grams of fluoride
which approaches a lethal dose.

To be mixed with polycarboxylate 1iquid and placed into a
tooth cavity preparation by a dentist as per protocol,
"Clinical Trial with Controlled Release SnF,".

#
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:% Attachment 111
g

3 THE UNIVERSITY OF CONNECTICUT
X HEALTH CENTER

March 26, 1982

-
~§§
: ' !
s James P. Mann, M.D.
o Director, Division of Surgical-
: Dental Drug Products
L~ Food and Drug Administration
- Rockville, MD 20857
-
tﬁﬁ Dear Dr. Mann: , 7
L3 J"’
In accordance with the Code of Federal Regulations regarding Investi-

;;Q gational Exemption for New Drugs, I will: .
S :
;,* 1. Notify the F.D.A. if investigations on controlled release San
o are discontinued.
U

‘ 2. Notify each investigator if a new drup application is approved,
§5¢ or if the investigation is discontinued.

".-l
ixﬁ 3. Give full explanation wihy sale of a drug is required if the
p s drug is to be sold.
o rlr ol

] 4. Not initiate human studies before 30 days after the date of
o< ’ receipt of this notice by the Food and Drug Administration,
Z»E and T will continue tc withhold clinical studies if requested
- ' to do so by the F.D.A.

N
W Sincerely,
— : -
s Wuvard(
R Norman Tinanoff, D.D.S., M.S.

- ‘ Associate Professor

o] : Department of Pediatric Dentistry
w NT/1
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PROPOSAL FOR A CLINICAL TRIAL

3 WITH CONTROLLED RELEASE Snfp
AR .

. . Norman Tinanoff, D.D.S., M.S.
-\“_l

. Principal Investigator
N

for

U.S. Army Institute of Dental Research
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The effective delivery of antimicrobials as well as other chemothera-
peutic agents for the prevention or treatment of bacterial infections of
‘tooth surfaces may’ be suboptimal duc to its reliance on patient cooperation.
Conventional methods for delivering of these agents to the oral cavity in-
volve use of mouthrinses, gels, and dentifrices (Ainamo, 1977), and these
systems are compromised in varying degrees due to their reliance on paiient
cooperation for répeated applications of the chemotherapeutic agent (Mirth
and Bowen, 1976).

Interest in sustained release systems for drug delivery in medicine anc
dentistry has been increasing. Besides taking the repeated administration
of a drug away from patient responsibilities, controlling the rate and site
of release may be a more effective means of administering a drug. To date,

sustained release systems in dentistry have been explored for delivery of

steroids for the management of apthous ulcers (Yeoman, Greenspan, and
Harding, 1973); anti-fungaf drugs for the management of denture stomatitis
(Douglas and Walker, 1973; Thomas and Nutt, 1978); antibacterials for the
control of plaque {Addy, 1981) and fluorides for the control of dental

caries and remineralization (Mirth and Bowen, 1976; Duperon and Jedrychowski,

1980; Forsten, 1976; Zity, Gedalia, and Grajower, 1981; Whitford et al.,

1980; Friedman, 1980; Mirth et al., 1981; Abrahams et al., 1981). To date,
the largest clinical study has been performed with a trilaminate methacrylate
sodium fluoride-releasing device cemented tb the buccal surfaces of the
teeth of 11 subjects. The intraoral device was found to elevate the levels
) of fluoride in plaque, saliva and urine, but had no effect on plaque or
e?}g? gingival parameters (Mirth et al., 1931).
o Fluoride ions may act as a therapeutic agent by altering bacterial

metabolism (Hamilton, 1977) as wel. as reacting physicochemically with

100
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enamel to reduce enamel solubility or remineralize initial caries (for
review, see Mellberg, 1976). Yet only stannous fluoride has been shown to
reduce the quality of plaque at concentrations compatible with frequent oral
use (for review, see Tinanoff and Weeks, 1979). Based on its demonstrated
ability to inhib{t plaque, stannous fluoride has been chosen as the active
agent whose effectiveness might best be enhanced by incorporation into a
sustained release delivery system, and the depot for the SnF2 is an intra-
coronal (tooth) preparation where the San is mixed with a dental cement and
used as a temporary restoration.

Pilot studies examining the physical and clinical propérties of an
intracoronal sustained release fluoride delivery system have bzen performed
on one subject. Plaque scores decreased during the experimental period
suggesting that the released SnF2 affected bacterial growth or attachment.

The SnF,-polycarboxylate cement was an adequate temporary restorative

2
material without significant side effects.

The purpose of this proposal is to perform two human clinical trials
to investigate the microbiologic, clinical effects, and safety of the slow

released SnFp-delivery system.
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Research Leading to Proposal

In Vitro Microbiology

A series of in vitro experiments have been performed to determine
- whether fluoride at concentrations compatible with slow release and human
consumption could effect bacterial viability growth, acid production, glu-
can, and DNA formation. SnF2 had more potent bacteriostatic and bacteri-

cidal effects than SnC]Z, NaF, Na SnF6, or TiF4. San, SnClz, NaZSnFS, and

2
NaF (at 10 ppm F or C1) reduced the growth yield of S. mutans, while acid
production by this organism appeared to be reduced only in the fluoride-
supplemented media. Bacterial growth in fluoride-supplemented media resulted
in greater net amounts of both the water-soluble and alkali-soluble glucars
per bacterial mass, with Snf, having the greatest effect, increasing the
water-soluble component 10 times and the alkali-soluble component 3 times

over the controls. Greater tin uptake was noted by cells exposed to San

than by those exposed to SnC12.

In Vitro Physical Properties of San—quxgarboxylate Cement

Control samples of polycarboxylate, zinc phosphate, IRM and zinc
oxide eugenol, i.e., those without addition of San, showed compressive
strengths of 23.0 + 1.3, 14.1 + 2.7, 5.3 + 1.5, and 0.7 K]bs/inz, respec-
tively. The compressive strengths of the cements were decreased linearly

with addition of SnF2 to the powder component of the cement. Yet, poly-

carboxylate cement still maintaired relatively high compressive strength
even with large additions of fluoride (Figure 1). Zinc phosphate cement
appeared to be more detrimentally affected by the SnF2 than polycarboxylate
cement. IRM and zinc oxide eugencl had initial low compressive strengths
and the addition of San inhibitud the setting reaction to the extent that

these materials were made unsuitabie for further preparation.
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Figure 1:
containing from 0 to 70% San.

Release of fluoride from the SnFZ—cement mixtures showed that 70 percent
SnF2 in polycarboxylate cement had the highest release of fluoride over 30
days with a mean of 3.7 + 2.8 ppm F/day. The release of fluoride from both
polycarboxylate and zinc phosphate cements was rather consistent each day.
In all cases, greater fluoride release was found in polycarboxylate cement
versus zinc phosphate concentrations of SnF2 (Figure 2). The mean fluoride
release from the IRM and zinc oxide eugenol cements was low, ranging from

0.1 to 0.4 ppm F/day.
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ki. The baseline scoring, i.e., no oral hygiene for 2 days without San

temporary in place, showed a “totai" plaque score of 3.5 + 0.08 and a globu-

o
ety %

pEag

lar plague score of 2.28 + 0.58. During the experimental month, the mean

(55

total plaque score was 2.9 + 0.43 and the mean glubular plaque score was

42

2

l"' A

0.96 + 0.25. In the month following the experimental period, total plaque

..: t’ .'1'.‘4:‘ ¥

returned to baseline levels; whereas globular plaque displayed a small

s,

i "carry over" effect (Figure'3 ).
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: Figure 3: Visual plaque (total and globular) scores from subject during
., the 30 day period with the sustained release fluoride restora-
: tion in place and at approximately 1 and 2 months after the
« restorations had been removed.
3 . N
: The pre-experimental baseline for salivary and urinary fluoride were
; 0.039 + 0.015 and 1.6 + 0.5, respectively. The mean salivary fluoride
e level, during the experimental month, was increased to 1.86 + 1.32 ppm F
" with the greatest elevation in the first 2 weeks. The urinary fluoride
' ; . ; levels peaked in the first 2 days and returned to normal daily fluctuation
(4
X after the first week (Figure 4). The relationship between the elevation in
>
- salivary fluoride level and the reduction in the glubular plaque score was
nonlinear as evidenced by the weak correlation coefficient (r = -.3).
’
)]
s
%
» N
-
b,
‘,.’ el
: (’tw
I S
Q
<
By
.
i)
o

AT

Wienete

2N 2 I B AR Iy 5 THAT N '\*\.'”\"-\*. X
e A& \,:" ‘)l.a.‘.'l:'b ’\5’5‘. N"‘ ‘.’I l..l .l.'ﬁ .'o.‘"n #V‘ ....... “‘ ......




e 15 0 — ~A~— Salivary F
o 1, 04 —~——— Urinary F
)

Ny 50~

/]
S )
* o ; vV oA

d 10O \1 ,I “
L)

! s v
= t \ 1\ ;A\
¢ & \ > A
:’. 0 \v' ~N ”‘“\ [

‘ h Mg \ /

. = “w

:.\_ AR \.\
5 y
Eh

3, I Nt 1 1. 1 i . 1 1 1
! -2 0 a 8 1? 8 0 28 2R 30
:§ | . Days »

e Figure 4: Daily fluoride concentration in saliva and urine from sgbject,

> in the 2 day baseline period and in the 30 day period with the
S sustained release fluoride restoration in place.
&‘. _ e . e e e
o
b
SO . .
ga N .Clinically, the SnFZ-polycarboxylate restoration had no unfavorable

{ N .

, éﬁiﬁ? properties in the one month trial. Aside from the staining of the tongue,
R -

)
:} no local or systemic side effects ware noted. Moreover, the integrity and

~

N wear of the restoration was not significant. The intracoronal site of re-

“ lease allowed for good retention while not being bulky. The disadvantage
‘t: of the Tocation is that a patient must have a carious lesion or defective
. $'

- restoration in a tooth that can be used for the site prior to placement of
f. a permanent restoration. Based on the favorable release of fluoride, mech-

i anical properties, and putative antiplaque properties of the SnF2-po1ycar-

s
b boxylate temporary restoration, clinical trials using microbiologic as well
!2 as clinical parameters are indicated to assess the feasibility of this

Y
:} system as an adjunct in the control of caries and periodontal disease.
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o) Material and Methods

e,

o . . .;('.;-\
oW

Subjects

For the purposes of examining the short term clinical effect and length

of efficacy of controlled release SnFZ, 20 dental students will first be

used in a cross-over-design trial of 2 week experimental periods, and then
later 8 students will be used in a longer term (approximately 2 month) trial.
Those dental students who have at least one large defuctive amalgam restora-
tion in a molar and over 100,000 S.mutans/ml saliva will be asked if they are
interested in participating in such studies. The informed-consent of all sub-
jects will be obtained after the nature of the procedures and risks have been
fully explained. Students who have appropriate oral conditions and sign the
consent form will have the defective restoration replaced temporarily with
either 70% SnFp-polycarboylate cement or polycarboylate cement alone At the
end of the trial all test teeth will be optionally restored with either silver
amalgan or gold as needed. Subjects in the long term study will have to be
available daily for collection of urine and saliva for fluoride analysis; and
for one half hour weekly for clinical index recording as well as plaque and
saliva collection. (Since accuracy of urine and saliva for fluoride analysis -
is not dependent on time, subjecis will be issued vials for self collection on-
weekends and school holidays).

“From the initial trials in the one subject, estimated fluoride lost

(swallowed) from the restoration over the 1 monthly period was 57 mg. This
level of fluoride consumption apprﬁximately 2 mg per day, is safe for adults

( Forrester and Schulz, 1974). Tin consumption, on the other hand, is non-
toxic to humans, and as much as 420 mg/day is eaten in canned foods (Christian-
Feldman, 1970), a level well above that which could be consumed due to the

release of tin from the restoration. Hence, the risk to adult human. subjects
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due to the injestion of SnFy in such a trial is negligible. The only risks

5

associated with the proposed trial is believed that which would be incurred
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doing the necessary routine dentistry to the subjects.

Experimental Design for Short Term Trial

Twenty subjects will be divided into 2 groups systematically with regard
to the level of S. mutans/ml saliva. That is subjects will be screened initi-
ally and ranked according to their levels of S. mutans/ml saliva and.then alter-
nately assignedxinto treatment or control groups so that the mean S. mutans
per subjects will be similar in both groups.

The 2-1 week trials will include an initial preparation period of 7 days,
two sequential "experimental" periods, each of 7 days, and an interim recovery
period of 14 days between experimental periods 1 and 2. At the start of the
initial preparation period, the teeth of all participants will be thoroughly

scaled and polished with a non~-fluoride pumice paste to remove all calculus

~
»
2
.,
e,
s »
'
‘2

and plaque. Detailed instructions in effective techniques of toothbrushing
and flossing will also be given to ensure good plaque comtrol during the 7-day
initial preparation period and during the 14-day interim recovery period.

On day 1 of experimental period 1, i.e. at the start of the experiment, )
each subject will again have stimulated saliva collected to determine the
number of total colony forming units and the number of S. mutans/ml saliva.
Then the Gingival Index (GI, Loe & Silness 1963) will be recorded on the teeth
(16, 21, 24, 36, 41, 44) identified as representative of the whole dentition
(Ramfjord 1959). To insure that the teeth were free of plaque prior to imple-
menting the mouthrinse regimen, the teeth will be stained with disclosing

solution (5% fast green) and all visible deposits removed. Fast green will be

| Y used as disclosing solution because it has been reported to have no inhibitory
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effect on microbial growth (Caldwell & Hunt 1969). The one defective restora-
tion which had previously been identified will be removed and replaced by
either 70% SnF, in polycarborylate cement (experimental) or polycarborylate
cement alone (control). Teeth that have restorations involving proximal
surfaces will ha;e an orthodontic band cemented around it prior to restoration
with the temporary. All cavity preparation will have the pulpal floor lincd
with a calcium hydroxide base prior to placing the restoration. Prior to the
patient being dismissed the subjects will be instructed to abstain from all
forms of active oral hygiene for the next 7 days. _

At the end of experihenta] periods 1, clinical data (GI, PS) will be recorded

a saliva sample will be obtained,and plaque samples will be collected from the

six previously selected teeth. The Plaque Score (PS) will be recorded, after

Sié staining - the teeth with fast green (5%), according to a method described by
e Martens & Meskin (1972). Then al! supragingival plaque present on the test

2 qi::f ) teeth will be collected with a sterile carver. Prior to the plaque collection
;gg teeth will be dried with air and isolated with cotton rolls to minimize con-

tamination of the samples by saliva. The plaque from each subject will be
immediately placed on a preweighed, sterile aluminum carrier, which will then

placed in a glass vial. To prevent excessive drying of the sample, each vial will

contain a cotton pellet saturated with water. The vial will be taken to
the laboratory where the wet weight of the plaque sample will be obtained
b , within 5 min of collection.
Microbial examination of the saliva sample will be performed by the
method of Klock and Krasse, 1977. In this technique one ml of saliva will be

serially diluted and plated on mitis salivarius bacitracin agar, for S. mutans

counts; and blood agaer for total colony forming unit counts.
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At the end of experimertal period 1, the temporary restoration will
be removed from all subjects and replaced with Intermediate Restorative Material.
The subjects will also resume plaque control during this 2 week interim
period. At the sFart of the second experimental period, each subject will
again have a saliva sample collected, scored for gingival health, made
plaque free, and have the temporary restoration replaced with either 70%

SnF, in polycarboxylate cement or polycarboxylate cement alone according to
the cross-over desién, i.e., those subjects in the experimental group initially
will be in the control group and vice versa.
At the end of experihental period 2,clinical data, saliva and plaque will
again be obtaired identically to that collected in the first experimental period.
Since this design allows for each participant to act as his own control (provid-
ing that there is no carry-over effect), the paired t-test will be used for the

statistical analyses.

Experimental Design for Two Month Trial

A “fime séries“ aﬁproach, i.e., periodié.méagurement of individua]s
with introduction of a variable (SnFy) into the time series will be the
approach used to study: (1) the effect of slow released SnFy on salivary and
urinary fluoride levels, (2) the correlation of salivary fluoride levels and
antimicrobial activity, (3).the length of antimicrobial effectiveness of the
restoration, (4) the clinical integrity of the restoration, and (5) side
effects.

In this study salivary and urinary fluoride levels will be measured daily
for 7 days on 8 dental students. Fluoride will be determined by fluoride
speéific electrode after samples are buffered with TISAS. One ML of the saliva
will also be used for baseline quantitaticn of each subjects total aerobic

and S. mutans levels. (Klock & Xrasse, 1977) On day 7 each subject will have
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the Snfy - containing temporary restoration placed in one molar. In the next
42 days each subject will be sampled to determine salivary fluoride, urinary
fluoride, total aerobic and S. mutans per ml saliva.

On day 42 the SnF, -containing temporary restorations will be removed
'and a polycarboxy];te “only" restoration will be placed in the tooth cavity
for 7 more days. The students will continue to be sampled during this time
for the post-experimental baseline and possible carry-over effect.

Each week the restoration will be examined clinically and photographed.
Any restoration that has failed will constitute the end of the variable
period for that subject. The SnF; containing restoraticn wogld then be removed at
this point and a baseline 1 week period for the subject would be initiated

This time series clinical trial, while not permitting for traditional statis-
tical analysis of data, will allow for relatively long term observation and
correlation of measurements. The effect of the slow release Snfy on oral
microbiology over time can be analyzed for each individual as well as for
the group. Correlations of salivary aerchic and S. mutans levels to salivary
fluoride levels will be easily obtainable. Alterations in urinary fluoride
levels, an undesirable effect, can also be assessed and correlations to

salivary fluoride levels.
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