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SUMMARY PAGE

THE PROBLEM

Gingivitis in military personnel is of constant concern to the Navy
Dental Corps both as an immediate problem and as a preeursor to degen-
erative periodontal disease. The causes of gingivitis are almost universsily
ascribed to the effec of toxic products of the bacterial plaque. An absorb-
ing clay dentifrice compound has been developed which appeared promising
in laboratory and animal tests. A clinical evaluation was required to as-
certain its practical effectiveness in a military population.

FINDINGS

No significant benefit in gingivitis reduction was noted {rom the test
dentifrice. An appreciable degree of aversion to the taste and to lack of
cleaning ability was noted.

APPLICATIONS

The usefulness of this dentifrice has not been demonstrated. The
negative subject acceptance might be the reason for the negative results,
Further study would be necessary to control for the acceptance factor and
evaluate the basic effectiveness.

ADMINISTRATIVE INFORMATION

This investigation was conducted as a part of Bureau of Medicine and Surgery Re-
search Work Unit MR005.19-6056 A—Clinical Fvaluation of a Clay Containing Denti-
frice. This report has been designated as Submarine Medical Research Laboratory
Report No. 565. I¢ is report No. 1 on this Work Unit, and was approved for publication
as of 12 “ebruary 1969.

This document has been approved for pubiic release and sale; its distribution is
unlimited,
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ABSTRACT

The causes of gingivitis are almost universally ascribed to the effects
of toxic products of the bacterial plaque. One form of control of the disease
could therefore include the effective removal of these toxins. A hi, ..ly ab-
sorbing clay dentifrice compound has beer: developed which appeared prom-
ising in laboratory and gnimal tests.

A short term clinical trial was conducted on 433 Submarine School
student volunteers. The subjects were assigned at randoin to one of thre:
groups: the test group, the positive control (placebo), and the negative
contro} group. The gingival status of each subject was evaluated by stand-
ard means before the study and again after ten weeks.

No significant benefits were observed from the agent under study. An
appreciable degree of aversion to the taste and to the lack of cleaning
ability was noted. It is posgible that this lack of subject acceptance may
have in large part accounted for the negative results.
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SHORT TERM CLINICAL EVALUATION OF A
CLAY CONTAINING DENTIFRICE

INTRODUCTIGN

The promising aspects of a recently devel-
oped clay-containing dentifrice! has prompt-
ed the Navy Dental Corps to investigate its
applications in a military population.

The active ingredient of the test denti-
frice* is a clay which has extremely high ad-
sorptive qualities. It is postulated that its
beneficial action is derived from this absorp-
tion of bacterial toxins thus interfering with
the action of these toxins on the gingiva. The
most significant laboratory work concerning
the effectiveness of this material demon-
strated the inactivation of periodontal plaque
to cause abscesses when injected into the
peritoneal cavities of mice. Animal studies
have indicated a marked reduction in the
periodontal indices of disease prone hamsters
treated with this material as compared with
placebo treated controls.!

The postulated clinical effect of this denti-
frice should be both a prevention of gingival
inflammation and a resolution of any inflam-
mation present at application.

A two-stage clinical study was therefore
proposed and the Atlantic submarine force
wis selected as a desirable test population.
This report covers the results of Stage I of
the study.

MATERIALS AND METHODS

The clinical trial was of ten weeks duration
and was designed to evaluate the therapeutic
aspects of the agent. The test subjects were
drawn from a well defined population com-
posed of Submarine School candidates at the
Naval Submarine Base New London, Groton,
Connecticut.* The subjects were selected on
the banais of enumerated criteria; they were
randomly assigned to test and control groups;
and the treatments and evaluations were per-
formed in a double-blind manner

A. Subjects: Definite tvpes of subjecta
were selected from the parent population:

*Product of E. R. Squ ns.

those haviug some degree of gingivitis pres-
ent (periodontal index score .2 or more). The

subjects were otherwise completely unselect-
ed.

B. Composition of groups: Upon being
selected for the study each subject was as-
signed at random (random numbers) to one
of three groups: The test group (dentifrice
witn active ingredient), the positive control
group (placebo dentifrice but handled identi-
cally to the test group), and the negative
control group (nothing done to the subjects
except examination). These allocations were
made by the Dental Branch Chief Petty Offi-
cer. The examining officer had no knowledge
of these assignments.

The -oups were numbered A, B and C.
Group C consisted of negative control sub-
jects and were necessarily known as such by
the Dental Branch Chief Petty Officer. The
real character of Groups A and B were not
known to anyone in the Dental Branch. The
test and the placebo dentifrice codes were in
the custody of the Squibb Institute for Medi-
cal Research.

C. Composition of dentifrice: The test
dentifrice contained a highly absorbing clay
compound plus other ingredients. The place-
bo dentifrice was similar to the test material
but did not contain the clay compound. The
exact formulations are on file with the Fed-
eral Drug Administration and at the Subma-
rine Medical Research Laboratory.

D. Treatment procedure: The subjects in
the test group and the positive control group
were given a ten weeks supply of the coded
dentifrice. The only inatructions given were
as follows:

“You have agreed to be a rubject in a Navy
approved research project. The dentifrice
provided vyou contains ingredients which
should improve your oral health. While yvon
are in Submarine School, use thia dentifrice
instead of that which you usually use. For
maximum benefit, you should brush yvour
teeth with this dentifrice after each mea! and




before going to bed each night. If you run
out of dentifrice, please return to the Dental
Research Lab, Building No. 148, for an addi-
tional supply. Commander Shiller will re-
examine you during your last week of school,
Please DO NOT brush your teeth just before
coming for the examination. Thank you for
your cooperaiion.”
E. Clinical evaluation of the agent’s
effectiveness:

1. Method of disease assessment:

The variable measured was the degree of
gingivitis expressed as a score. The measure-
ment method was a modification of the Peri-
odontal Index as described by R-:ssell.? The
short term nature of this study would not be
expected to allow changes in periodontal
pocket characteristics. For this reason, the
modification mentioned consisted of the elim-
ination ¢ pocket assessment from the index.
In other words, inflammation was scored as
follows:

The gingiva around each tooth was as-
sessed. A score of 0 was given when
there was no evidence of inflammation;

a score of 1 was given when inflamma-

tion was present but did not completely

encircle the tooth; and a score of 2 was
given when inflammation completely en-
circled a tooth.

The scores for each tooth were recorded on
a record sheet for each subject. They were
summed and divided by the total number of
teeth present. This represented the modified
periodontal index.

2. Other assessments: In order to test
the correlates of the gingivitia variable, the
dental plaque was evaluated as described by
Greene and Vermillion' and a questionnaire
was administered at the end of the study
period (vee Appendix I).

8. Times of clinical assessment: The firat
examination was made when the subject re.
ported to the Submarine School, New London.
The second cxamination was performed dur-
ing the last week of Submarine School (10
weeks after the first examination). Condi-
tiona were identical to those pertaining in the
first examination.

At the end of the test period the dentifrice
code was broken and it was found that group
A had received the dentifrice containing the
active ingredient and group B received the
placebo dentifrice.

RESULTS

The gingivitis changes are given in Table
I. It is apparent that no remarkable differ-
ences in the gingivitis reduction occurred be-
tween groups. All groups exhibited about a
uniform reduction. Similar results are seen
in the case of the plaque indices (Table II).
None of the mean values of Table I or Table II
show significant differences between groups.
Values given are means plus or minus one
standard error of the mean.

In Tables III through VIII the responses
to a guestionnaire are tabulated. It is noted
that some subjects were not given the ques-
tionnaire. The distribution of the responses
show no significant differences between
groups. It should be noted that about one-
half of the dentifrice subjects did not feel
that the dentifrice did a good cleaning job
and a vast majority would not choose to con-
tinue using the dentifrice. In the same vein,
about one-third of the subjects used the sup-
plied dentifrice each time they brushed dur-
ing the test period.

Tables IX, X, and XI contain data concern-
ing the relationship of the test variable (gin-
givitis reduction) and acceptance factors.
Even though some differences are noted in
the mean gingivitis reduction, no distinctive
pattern emerges and none of the differences
are statistically significant. Unfortunately,
the numbers involved in Table XI were not
sufficient to get a valid relationship evalua-
tion. Thir question was added near the end
of the atudy.

Tables XII, XIII, X1V, and XV illuatrate
the relationship between responses. Again,
no real differences are noted between groups.
It in perhaps noteworthy that taate and
cleansing effectiveneas related strongly pos-
itively with the subject's acceptance.




Table |

Ginglvitis changes during the study

Group N Inltlal Score Final Score Change (Reductlon)
A 148 0.425 * 0.019 0.323 * 0.02| 0.102 % 0.018
B {39 0.L16 * 0.020 N, 322 + 0,021 0.083 * 0.020
C thé 0.429 * 0.019 0.323 * 0.020 0.106 % 0.020
Table 2

plasve changes during the study

Group | N Initlal Score Flnal Score Change (Reduction)

A 148 1.129 * 0.046 | 0.’95 * 0.046 0.33 + 0.0L44
B 139 1.065 + 0.042 | 0.8%2 + 0.046 0.233 * 0.053
¢ 146 1,072 *+ 0,046 | 0.808 * 0.045 0.264 * 0.049

Teble 3

Frequency of toothbrushing

Usuaily once | At least once | Twice | Three or more ,
Group N Se!dom each day sach dey a dey times & day
A 109 3 26 Lé 3 2
8 101 2 22 Lt 35 |
c 109 6 21 38 38 6
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Table L

Bowe! Movement changes during the study

Group N More frequent | Less frequent | No changé
A 109 5 0 1ol
B 101 | 3 97
c 109 r L tol
Table 5
Assessment of the dentlfrice taste
Group N Tasted good | Did not taste bad | Tasted bad
A 109 20 74 15
B 10} 19 65 17
Table 6
Sub jective assessment of effectiveness
Group N D!d a good job | DIid not do a good job
A 109 s (50%) 55
B 101 61 (60%) Lo




Tab

le 7

Would you continue using the dentifrice?

Group N Yes No
109 33 76
101 32 69

Table 8

D1d you use the dentifrice each tlime you brushed?

Group N Yes No

A 62 L6 (7LX) 16

B L3 37 (86%) 6
Table §

Glngivitlis reductlon - toothbrushing frequency reiatlionship

Brushing Frequency

Brush less than | Brush at least Brush 2 or rore
Group N once a day once a day times & day

A 169 ] 0.097°+0.038 | c.12L £ 0.035 | 0.029 ¢ 2.035
(N = 29) (N = 46} (N = 3)

8 101 0.029 * 0.03% 0.054L * 0.033 0.097 2 0.035
(N = 2) (N = L1) (N = 36)

C 109 0.096 * 0.057 0.103 * 0.035% 0.089 £ 0.029
(N = 27) (N = 38) (N = LL)

“Mean ginglvitls reductlon
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Table 10

Relationshlp between glnglvitls reductlons

and sub jective effectiveness assessment

Group DId a good job D1d not do a good Job
A 0.085 * 0,026 0,089 * 0,03,
(N = 5l) (N = 55)
B 0.074 % 0.024 0.048 * 0,035
(N = 61) (N = 40)
Teble |1

Relatlonship between gingivitis reduction and statement of use

Group Used 1t D1d not use 1t
A 0.087 % 0.031 0.006 * 0,054
(N = L46) (N = 18)
B 0.04i * 0,03, 0,033 *+ 0.084
(N = 37) (N = 6)
Table 12

Relatlonshlp between tastc and Indicatlons =f future acceptance

Intentlon of future use

Taste response Group| Would contlnue use | Would not contlnue use
A 12 8

Tested good B 15 L
A 2l 53

Did not taste bad B 17 L8
A 0 e, 15

Tasted bad B 0 17




Table 13

Relatlonship between sub jective effectiveness assessment
and indications of future ascceptance

Indications of future acceptance

Effect]veness Would continue { Would not contlnue
assessment Group using T using 1t
Did a good A 33 21
job B 30 31
Dld not do a A 0 55
good job B 2 38
Tabie 14

Relatlonshlp between sub jective effectiveness assessment and feste

Taste

Effectiveness

assessment Group| Tasted good | DId not taste bad | Tasted bad
Did a good A 14 37 3

job B 15 17 0
Dld not do A 6 E? 12
a good job B L 8 17

Table 15

Relatlonshlp between sub jectlve effectiveness assessment
and statement of use

Effectlveness
assessment Group Used It Dld not use It
Did a good A 25 8
job B 25 |
Dld not do A 21 8
a good job B 12 5
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DISCUSSION AND CONCLUSIONS

The first and foremost conclusionn must be
the apparently similar behavior of all three
groups. The active agent evidently did not
exert its expected influence on the gingival
health of this group either from a lack of
effectiveness or from some unknown factor
in the test population.

One factor worthy of mention in this test
concerns an oral hygiene lecture which is
now giver to all submarine students after
they are “classed up.” Perhaps this could ac-
count for the reduction in the gingivitis and
in the plaque during the school period.

The taste and cleansing ability of the den-
tifrice obviously leaves a lot to be desired. It
is highly possible that these two factors could
have influenced the outcome. Unfortunately,
the study did not control for the use factor.
Perhaps a short term, acute study using some
manner of controlled applications would be of
value in exploring the basic effectiveness of
the active ingredient.
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How often do you brush your teeth?
a8, Seldom

b, Usually once each day

c. At least once each day

d, Twice each day

e. Three or more times each day

Have there been any changes in your bowel movements since entering
Sub School?

a. Yes, more frequent .
b, Yes, less frequent

c. No change

Were you given the special toothpaste? a. Yes b, No '
I1f answer is NO, do not answer remaining questions, If answer is YES,
complete remaining questions,

How would you classify the taste of the toothpaste? i
a, Tasted good

b Did not taste bad

c. Tasted bad

How do you think the toothpaste cleaned your teeth?
a. Did a good job
b. Did not do 2 good job

Would you continue using the toothpaste?

a. Yes

b, No

Did you use the special toothpaste each time you brushed?
a, Yes

b. No

Y 2 SN
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