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PHARMACOKINETICS OF TRICLOSAN IN RATS FOLLOWING
A SINGLE ORAL ADMINISTRATION

Laboratory: Colgate-Palmolive Co.

Report Date: March, 1987-March, 1990

Study Design
Two pharmacokinetic studies were reported.

1] In this study, 2 male Sprague-Dawley rats-were given a 33% slurry.
of silicate toothpaste in water containing a 0.066% concentration Triclosan.
Three rats received a 0.066% Triclosan aqueous solution containing 0.66%

 SLS. Allfive animals received 5 mg Triclosan/kg body weight via oral gavage in

a single administration of silicate toothpaste in water.

[2] In this study, 2 male Sprague-Dawiley rats were given 5 mg/kg 14C
labelied Triclosan in a 0.66% SLS aqueous solution via oral gavage in a single
administration. The concentration of labelled Triclosan in the aqueous solution
was 0.066%..

In both studies, the volume of dose was adjusted to the animal's body
weight. The rats were housed individually in polycarbonate metabolism cages
and were given one week prior to treatment to acclimate. Food was withheld 16
hours prior to and 4 hours following treatment, otherwise food and water were
given ad libitum. All rats were killed (with CO2) 72 hours after treatment.

Although the formulation tested was different, the method of collection of
samples was the same for both studies. Blood, urine, fecal, organ, tissue and
carcass samples were collected. Approximately 300 mg blood samples were
collected via the tail vein at 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 24, 48, and 72 hours after
dosing. In the non-labelled study, the plasma was analyzed by GC for levels of
Triclosan glucuronide and Triclosan sulfate. In the labelled study, the plasma
was analyzed to determine concentrations of radiolabelled Triclosan, Triclosan
sulfate and Triclosan glucuronide.
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Reported Results

[1] Triclosan was absorbed quickly into the blood of the rats receiving
nonlabelled Triclosan (either in toothpaste slurry or aqueous solution). The levels
of Triclosan sulfate and Triclosan glucuronide were much higher than that of free
Triclosan, demonstrating rapid metabolism to the sulfate and glucuronide
conjugates. .

Within 6 hours after dosing, peak plasma concentrations for Triclosan

_sulfate and Triclosan glucuronide were observed. The authors believe that this

suggests a possible entero- hepatic recirculation in rats. Although the
concentrations of sulfate and glucuronide were about equal within 6 hours of
dosing, after 6 hours the concentration of sulfate increased to approximately
twice the level of glucuronide.

Plasma concentrations of sulfate and glucuronide were higher in the rats
given toothpaste slurry versus the aqueous solution within the first hour after
treatment. However, the area under curve (AUC) analysis for the toothpaste
slurry group was 58% of that demonstrated by the aqueous solution group. The
plasma elimination half lives in the rats given Triclosan aqueous solution were
11.5 hours for Triclosan, 9.13 hours for Triclosan glucuronide and 9.72 hours for
Triclosan sulfate. In rats given Triclosan in toothpaste slurry, the plasma
elimination half lives were 65 hours for Triclosan, 10.5 hours for Triclosan
glucuronide and 13.8 hours for Triclosan sulfate.

Mean urinary excretion (expressed as % of dose) in animals given
Triclesan aqueous solution were 0.94 for Triclosan, 0.119 Triclosan glucuronide
and 0.211 Triclosan sulfate. In animals given the toothpaste slurry, mean urinary
excretions (as % of dose) were 0.126, 0.054 and 0.065 for Triclosan, Triclosan
glucuronide and Triclosan sulfate, respectively. However, 57.30% and 62.32% of
the dose was eliminated in the feces during the study period for the Triclosan
aqueous solution and the Triclosan dentifrice groups, respectively. The values of
57.30% and 62.32% represent total Triclosan-- Triclosan, Triclosan sulfate and
Triclosan glucuronide--as a percentage of the dose. free Triclosan was the
predominate form of fecal elimination. The GC method used to analyze the rat
carcasses showed that only 1.06% and 2.79% of the dose remained in the rat
carcasses at 72 hours after dosing for the Triclosan dentifrice and Triclosan
solution groups respectively.
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[2] The results demonstrate that 14C-Triclosan was also absorbed quickly
into the blood. Free Triclosan was below detection (50 ppb) for the entire study
period suggesting that the Triclosan was rapidly metabolized. As with the
previous group, two peak plasma concentrations of Triclosan glucuronide and
Triclosan sulfate were observed-suggesting entero-hepatic recirculation. The
elimination half-life of 14C for the plasma was 14.7 hours and 15.2 hours for rat
one (#H1) and rat two(#H2), respectively. Of the two rats given labelled
Triclosan, rat one (#H1) excreted 6.4% of the dose in his urine and rat 2 (#H2)

" excreted 5.3% of the total dose. Rat 1 eliminated 80.29% of the dose as fecal
material while rat 2 eliminated 87.10%. Only 1% percent of the radioisotope
dose remained in the rat tissues, organs and carcass at 72 hours after dosing.
The 14C concentrations were highest in the pituitary gland, large intestine,
gingiva, liver and kidneys. The lowest concentration was in brain tissue. Total
recoveries were found to be 87.7 and 93.4% of the dose.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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RECOMMENDATION:

It is recommended by this reviewer that NDA 20-231 be approved pending
submission by the Sponsor of satisfactory labeling and a satisfactory progress
report for the Phase IV

The progress report should contain the following as a minimum:

CONCLUSION:
The submission is approvable when the Sponsor provides satisfactory

labeling and a satisfactory progress report for the Phase IV
study currently being conducted Comments to the Sponsor follow on the next

page.

Y Yy

DAVID E. BAILEY, Ph. D/

cc:ORIGINAL, NDA 20-231 . %%"" Q ;
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NDA: 20-231 (Amendment) L é/d

D
Drug Class: 4S %/}/
Applicant: Colgate-Palmolive
Name of Drug: Triclosan .3%, Sodium Fluoride USP .24% Dentifrice
Indication: Reduction and prevention of gingivitis, supragingival plaque, and caries
Documents Reviewed: NDA supplemental volumes 8.1 - 8.6, dated July 31, 1995.
Medical Input: Fred Hyman, D.D.S., HFD 3550
Statistical Reviewer: Michael Welch, Ph.D., HFD 720
1.0 Background

The Colgate triclosan dentifrice is an antimicrobial, fluoride-containing toothpaste
indicated for over-the-counter use as an aid in the prevention of plaque, gingivitis, dental
caries, and tartar. In the initial NDA submissions, dated 12/29/92 and 9/10/93, the
sponsor submitted the results of five, independent, placebo-controlled trials to
demonstrate the safety and efficacy of the triclosan dentifrice to reduce progression of
supragingival plaque and gingivitis. Two of those trials (study 90-TRI-0005 in Florida
and study 90-TRI-0006 in New York) used the to-be-marketed product formulation and
were considered pivotal studies. To support the anticaries indication, the sponsor
documented the results from two, anticaries trials in adult populations (study 1988-5A in
California and study 1988-6A in Israel) and provided safety results from a children’s trial
(study 0004.90) that was being completed in Manchester, England.

The statistical review and evaluation of the original NDA was dated 8/24/94 and
concluded that the sponsor had demonstrated effectiveness of the triclosan dentifrice to
reduce supragingival plaque and gingivitis. However, the Dental Officer’s principal
conclusion was that the submission did not provide sufficient rationale for the anti-plaque
claim, and that the magnitude of the plaque reduction demonstrated by the pivotal studies
was not clinically significant. Other clinical issues questioned the validity of the
conducted trials to support an OTC indication and questioned the possibly active effects
of the copolymer ingredient, a retentivity agent which enhances delivery of the triclosan.



Regarding the anticaries trials, both statistical and clinical reviews concluded that these
studies were not well designed, and that the efficacy results mav be inconclusive due to
possible consequences of unplanned analyses. It was recommended that the sponsor
provide the complete study reports and data from all the anticaries trials for additional
review. A not-approvable (NA) letter, dated 1/25/93, addressed these and other issues.
and the current NDA amendment is in response to the NA letter.

2.0 Reviewer’s Summary of NA Letter Issues and Sponsor’s Reply

Part One of the letter addresses three! main clinical/statistical issues as the basis for non-
approvability:

1. The plaque and gingivitis studies were conducted only on adults who received a
professional prophylaxis at baseline. Consequently the trials were not deemed
adequate to support an OTC indication.

2. The efficacy results from anti-caries studies in adults were based on unplanned
interim analyses. No efficacy analysis was submitted for the childrens’ study in
England.

3. The two pivotal studies showed modest gains in plaque reduction while the
non-pivotal New Jersey study (90-TR-0004) showed much larger gains. As the
copolymer was present in the placebo for the pivotal studies but not for the other
study, the data suggested that the copolymer may be an active drug ingredient.
Other, numerous formula variations were noted across studies.

In reply to item 1., the sponsor maintains that the submitted information is sufficient to
support OTC use of the product for the proposed indication. They indicate that the
prophylaxis was appropriate for the claim and, moreover, efficacy was demonstrated for
individuals without an initial baseline prophylaxis in two foreign marketing studies. The
sponsor also states that the Manchester study in children shows the safety of the product
for that population. Refer to the Dental Officer’s review for a detailed discussion of this
issue.

A fourth NA item indicated the anti-tartar claim was based on studies which did not use the to-be-marketed
formulation. However this claim is considered a cosmetic one by the agency.
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In response to the anti-caries issue. the sponsor's reply states that the trials were
conducted for submission to the American Dental Association and not intended as NDA
pivotal studies to support the anti-caries claim and that the California study was continued
into a fourth year to further evaluate safety. Moreover, they maintain that effectiveness
was adequately demonstrated through laboratory profile testing according to the agency’s
final monograph for anti-caries products. The Division of Over-the-Counter Drugs.
however, still needs to decide if the monograph guidelines can apply to fluoride products
in combination with triclosan. Regardless of the sponsor’s intent, they did submit the
end-of-study reports (for all studies) and the efficacy data on computer disk (for the
California and Manchester studies), as requested. Efficacy results based on these data are
presented in Section 3.0 of this review.

Regarding the activity of the copolymer (item 3.) the sponsor has advised that the
absolute magnitudes of the plaque reductions are not comparable across trials. However,
an inter-study comparison of anti-plaque results is feasible, and a reviewer's analysis is
presented in Section 4.0. The sponsor maintains that the copolymer is inactive and cites
several small studies. The Dental Officer's reviewer discusses these studies in detail and
concludes that the additional evidence cited is insufficient to support the sponsor’s claim.
The sponsor is, however, willing to conduct a phase 4 study to further test the activity of
the copolymer ingredient.

Part Two of the NA letter lists other clinical and statistical comments. In this section of
the letter, the sponsor was asked to address the clinical significance of the plaque
reductions observed for the pivotal studies. The Dental Officer has concluded that the
sponsor has not submitted any new substantive evidence to support the anti-plaque claim
and recommends that the claim not be included in the product label. Several criticisms
from the statistical review of the NDA were also indicated in Part Two of the letter. The
sponsor concurred with each comment and their reply to these statistical comments was
satisfactory.

New Issue. The Dental Officer has recently questioned the sponsor’s anti-gingivitis
claim to be relevant for an OTC indication. The concern is that the sponsor had recruited
study individuals who apparently exhibited high average baseline scores and thus may
have had advanced levels of gingivitis; such study individuals may therefore represent a
very small part (less than 10%) of the OTC consumer population. This concern could be
somewhat lessened if the sponsor’s data were to show that the anti-gingivitis efficacy of
the product were equally demonstrated for those subjects with low baseline scores. This
issue is explored in Section 5.0.

(V3]



3.0 Anti-Caries Studies
California and Israel Studies

In the original NDA, the sponsor submitted the 26 month results from two. independent.
randomized, double-blind, parallel group studies in adults conducted in California (Study
1988-5A) and Israel (Study 1988-6A). These studies were designed for a three vear
duration and had a primary objective of demonstrating that the triclosan agent did not
undermine the anticaries efficacy of sodium fluoride. The sponsor’s NDA amendment
includes the study report, efficacy data (on disk), and laboratory safety report for the
completed, 48 month California study; and the study report for the completed, 36 month
Israel study.

s -

Although each study included a positive control dentifrice consisting of sodium fluoride
in a silica base and a test dentifrice containing 0.3% triclosan and 2.0% copolymer, the
medical division deemed the Israel study unacceptable for support of the anti-caries
indication, since the level of fluoride in the test dentifrice (1500 ppm) was much higher
than that for the NDA formulation (1100 ppm). The Israel study results are, however.
included here for completeness.?

Patients recruited for the California and Israel studies were adults in good general health
with moderate levels of caries and/or gingival recession. Patient examinations were
conducted at baseline, 18, 26, and 36 months for the Israel study and at baseline, 26, 36
and 48 months for the California study to measure coronal caries incidence for DMFT
(decayed, missing, or filled teeth, also denoted as DF T) and DMFS (decayed, missing, or
filled surfaces, also denoted as DFS). The sponsor analyzed average change from
baseline in DFT and DFS as primary efficacy variables.

Manchester Study

Study # 0004.90 was a single center, double blind, randomized, parallel group, 30 month
trial in 4060 children, ranging in age from 11 to 13 years. The children were recruited
from over 45 secondary schools in the Manchester area and had prior caries experience.
Treatment arms consisted of the 0.3% triclosan/2.0% copolymer test dentifrice and a
0.24% NaF/Silica dentifrice, both with 1100 ppm fluoride. Two dental examiners were
used to measure incidence of DFS and DFT at baseline, 15 months, and 30 months; each

: A third. active control study arm was included in each of the adult anti-caries trials: for the California study, this arm
used a 1500 ppm sodium fluoride dentifrice while the Israel study’s third arm used 1100 ppm. The resuits for these arms were

provided in the sponsor's amendment but are not directly relevant to this NDA.
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subject was evaluated by the same examiner. The sponsor’s original NDA submission
for this study included only the protocol and safety report; the amendment to the NDA
includes the complete study report and the efficacy data on disk.

3.1 Reviewer’s Summary of Anti-Caries Efficacy and Safety Results

For all the anti-caries studies, it should be noted that the statistical criteria for efficacy
were defined in the study reports and were not the same criteria as specifiedein the
protocols. The protocols indicate a statistical procedure such as ANOVA for comparison
of treatment group averages in incremental DFS and DFT, and the studies were powered
accordingly. The study reports, however, refer to the 1988 Report of workshop aimed at
defining guidelines for caries clinical trials: superiority and equivalency claims for
anticaries dentifrices’, published by the Council on Dental Therapeutics of the American
Dental Association, and cite the ADA's recommendation that equivalency be
demonstrated by showing that the upper and lower limits of 2 90% confidence interval
about the true ratio of treatment group means is within 10% of unity.

While the Manchester study report adopted this approach, the report for the California
(and Israel) studies relaxed the equivalency assumption and proceeded to demonstrate
only that the test product was no worse than the positive control, that is, only the upper
limit of the 90% confidence interval about p/u. did not exceed 1.10. Note that for values
less than 1.0, this ratio indicates the test product is more effective in caries reduction than
the active control. Both study reports utilized Fieller's procedure to calculate confidence
intervals for p/p., following methods in Wallenstein, S., Fleiss, J.L. and Chilton. N.W.
(1982) "Confidence Intervals for Percentage Reduction in Caries Increments," J. Dent.
Res., 61, 828-830. e

The efficacy results for all studies are summarized in Table 3.1. All incremental scores
represent change from baseline. For the California study, the 18 and 26 month resuits are
different than those reported in the original NDA submission due to additional subjects
completing the study. It should be noted that the new 26 month results do not satisfy the
equivalency criteria set forth by the sponsor, as the upper limit of the 90% confidence
interval for p/p. exceed the 110% value for both DFS and DFT; whereas in the ori ginal
submission, the upper limits for the 26 month DFS ratio, for example, was 108%, based
on sample sizes of 717 and 702 for test and control groups, respectively.) The new
results also indicate there is no apparent time trend in efficacy results across the four year
period of study. Note, however, that only the 36 month ratios appear to satisfy the

° It is likely this publication was not available at the time the study protocols were developed.
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1. Incremental Decayed or Filled Teeth and Decayed or Filled Surfaces are changes from baseline.
2. The California and Manchester studies utilized 1100 ppm F in the triclosan and control dentifrices. The Israel study
used 1500 ppm F. (Sponsor’s third study arms for adult studies not shown.)
3. The ratio is computed as (x, / 5,)=100 where t denotes the test group. and ¢ denotes control.
4. The upper bound of the 90% two-sided confidence interval denotes a 95% one-sided confidence interval for
evaluating if the test product is ~as least as good as™ the control. The sponsor set an upper bound of 110%
according to ADA criteria: upper limits exceeding 110°5 do not support the (alternative) hvpothesis that the new
treatment is as effective as the control in carics prevention. Confidence intervals are not adjusted for muliiple
comparisons.

TABLE 3.1
! COLGATE TRICLOSAN ANTICARIES STUDIES
E INCREMENTAL DFT AND DFS! FOR ALL EXAMINATIONS
NaF/Silica’ NaF/Silica’ Ratio of 90% Confidence
Parameter Triclosan/Copolymer {Control) S:::';:f" .]r"rt:::l:onrs}h"o of
N | Mean (StdDev) | N Mean  (Std Dev) [/i"f;:i‘:z::) LOWER UPPER
California Study (1988-5A) kS
18 MO DFS | 828 120 (1.81) 804 | 121 (1.89) 99.2 87.5 1123
18 MO DFT | 828 043 (0.93) 804 | 044 (0.89) 97.7 82.2 116.0
26 MO DFS | 770 1.69  (2.43) 760 | 165 (2.43) 102.4 90.6 1159
T26MoDFT | 770 0.53  (0.98) 760 | 054 (0.99) 98.1 84.0 114.7
36 MODFS | 786 207  (2.80) 756 | 216 (3.02) 95.8 854 1077
36 MODFT | 786 063 (1.12) 756 | 0.68 (1.21) 92.6 79.7 107.7
j 48 MO DFS | 731 258 (3.23) 697 | 254 (3.05) 101.6 91.2 113.1
! 48 MODFT | 731 079  (1.32) 697 | 0.80 (1.30) 98.8 85.5 114.1
| Israel Study (1988-6A)
i 18 MO DFS | 666 137 (1.8 625 | 145  (1.92) 94.5 83.7 106.8
# 18 MO DFT | 666 0.50  (0.95) 625 0.57 (0.99) 87.7 741 103.7
| 26MODFS | 578 372 (3.96) 544 | 384 (3.99) 96.9 873 107.5
| 26 MODFT | 578 090 (1.29) 544 | 095 (1.33) 94.7 82.4 109.0
36 MODFS | 657 521 (4.84) 639 | 523 (491 99.6 914 108.5
36 MO DFT | 657 130 (1.72) 639 139 (2.10) 935 822 106.7
 Manchester Childrens Study
- 15MODFS | 1823 211 (2.88) 1842 | 221 (2.93) 95.5 88.7 102.7
' 15MODFT | 1823 137 (1.68) 1842 143 (1.82) 95.8 89.5 102.6
' 30MODFs | 1717 457 (4.51) 1745 | 4.62  (4.70) 98.9 93.5 104.6
' 30 MODFT | 1717 276 (2.42) 1745 | 2.81 (2.54) 98.2 93.4 103.3
| NOTES:

NDA 20231




sponsor’s equivalency criteria. As the original protocol defined a 36 month trial. the
sponsor claims efficacy has been demonstrated based on onlyv those results.

For the Israel study, the 18 and 26 month results are the same as originally reported. and
the 36 month results are newly submitted. For the Manchester study. it can be noted from
the table that the confidence intervals are about half the size of those for the other studies
and the equivalence criteria are easily met. Other factors being equal, this is a result of
the much larger sample size for that study. For all studies and time points, the treatment
groups were well balanced with respect to baseline DFS and DFT as no statistical
differences in mean baseline scores are indicated.

If the California study were to be considered pivotal for the anti-caries claim, then the
sponsor's analyses would have several shortcomings. For example the study report does
not address any subset analysis by demographic factor, and no intent-to-treat (ITT)
analysis was submitted. The sponsor did provide efficacy data on disk. but the data did
not include demographic variables, so a reviewer's subset analysis was not possible. An
ITT analysis could be accomplished, however, and the results of this analvsis are shown
in Table 3.2 for the 36 month and 48 month DFS and DFT results.

TABLE 3.2
CALIFORNIA ANTICARIES STUDY
REVIEWER'S INTENT TO TREAT ANALYSIS

NaF/Silica NaF/Silica g:,ﬁ" of ) :’0% C';';ﬁd;me_ .

. B serve nterval for Ratio o
Parameter | Triclosan/Copolymer (Control) Means True Means

N Mean (Std Dev) N Mean (Std Dev) | (eXpressed as
% of control) LOWER UPPER

36 MODFS | 840 2.07 (2.83) 823 2.17  (3.01) 954 854 106.7
36 MODFT | 840 064 (1.14) 823 0.69 (1.22) 927 80.3 106.9
48 MO DFS | 840 250  (5.22) 823 264 (3.36) 94.7 854 105.1
48 MO DFT | 840 0.77  (1.30) 823 0.84 (1.34) 92.4 80.9 105.6

NOTES: 1. See Tables 3.1 notes for definitions.
2. Missing observations assigned previous non-missing scores. ’ NDA 20231

In Table 3.2, subjects with missing values for the 36 month exam were assigned their
score from the previous year provided that it was not also missing; then, subjects with
missing 48 month values were assigned their 36 month score provided that score
remained non-missing. The total numbers of subjects who were evaluated for at least one
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2xam were 855 and 864 for the control and treatment groups, respectively. hence the ITT
analysis does not capture the relatively few subjects who had missing scores for both 26
and 36 month exams. The analysis assumes then that no additional caries occurred for
those subjects who were not evaluated. In fact, the mode (and median) of the treatment
group distributions of month-to-month change is zero, so the imputation seems to be
Teasonable, although it clearly works in favor of the sponsor's claim.

It may be more important, however, to recognize that the comparisons of these
incremental scores are sensitive to extreme values. For example, Figure 3.1 shows
the 36 month DFS increment box and whisker plots for both treatment groups.*
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FIGURE 3.1

DFS Increments - California Study at 36 Months and Manchester Study at 30 Months
Colgate Triclosan Anticaries Studies - NDA 20231

The value DFS = 34 for the California control group appears 1o represent an unusual
Tesult, although likely a real event; however, since it occurs in the control group, it has the
effect of lowering the ratio. If this value were removed from the 36 month analysis (the
48 month DFS increment is missing for this subject), the upper limits of the confidence
intervals would increase to 109% for the evaluable patient data set and 108% for the ITT

*In these and all such box plots shown in this review. the heavy horizontal line denotes the sample median of the
distribution; the bortom and top of the "box" denote the 1st and 3rd quartiles (25th and 75th percentiles): the diamond shape in
the box denotes a 95% confidence interval for the mean whose estimate is shown by the thin horizontal line: the ends of the
"whiskers.” denoted by the serifs, indicate the largest (or smallest) sample value that does not lie more than 2 times the
interquartile range (3rd minus st quartile) from the median: thus the values bevond the serifs mayv denote extreme values.
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results. The additional omission of the second largest control group value (DFS = 24)
increases the ratios over 110%. One may question the appropriateness of the sponsor's
statistical approach in view of these highly skewed distributions and resultin g sensitivity
to extreme values. For the California study, the 3rd quartile for both treatment groups is
less than 3 with most outcomes resulting in either 0, 1, or 2. A similar situation occurs
for the Manchester study; however, the possible outlier (DFS increment = 33) only
slightly increases the confidence interval upper bound, and the value has little influence
on the outcome as a result of the study's larger sample size. (Note from Fi gure 3.1 that
negative outcomes for DFS (and DFT) increments are indicated for the Manchester study:
the California study has non-negative outcomes, but there are values at 36 months, for
example, that are 1 1o 5 units Jess than scores at 26 months. Thus the scoring procedures
are clearly not consistent between the two studies.)

.-

(Note: With regard to all these results, the significance level for Jjudging the confidence
intervals should be adjusted to account for comparison of multiple endpoints (DFS and
DFT) as well as the multiple time points. This would have the effect of widening the
intervals. The resulting confidence intervals for evaluable subjects would exceed the
110% criteria for all comparisons.)

California Study Safety Report

The sponsor’s safety report indicates that the primary objective of the California study
(though acknowledging it was not specifically stated in the protocol) was to evaluate the
long-term safety of the triclosan dentifrice relative to the active controls. The sponsor
indicates that the reported incidences of dentifrice-related adverse event rates were 5.2%
3.5%, and 3.4% for the triclosan, NaF 1100, and NaF 1500 groups, respectively, but that
no single adverse event was reported by more than 1% of the subjects; the most reported
event was numbing or burning of the oral cavity for the triclosan group (10 incidences).
In comparing the triclosan and NaF 100 groups, the sponsor's report states that 51
subjects in the triclosan group reported 58 events associated with the oral cavity and 30
subjects in the NaF 1100 group reported 31 events. Based on about 1000 subjects per
group, the resulting rates (5.1% and 3.0%) are statistically different (p = .017). It should
be noted that 17 of the 58 incidences reported by those in the triclosan group were
associated with either “irritatior/lesion” or “numbing/burning,” while only 2 incidences
were reported by control group subjects for these categories.

2

The sponsor laboratory analysis report states that no treatment-related changes were
indicated in any of the hematology, clinical chemistry, or urinalysis variables that were
assessed. This analysis did not include subset evaluations for any demographic factor,
although the numbers of subjects by age and sex were tabulated by treatment group. The



sponsor’s overall conclusion is that none of the study dentifrices had any adverse effect
on standard measures of laboratory safety and that there were no adverse reactions that
could be associated with the use of anv of the study dentifrices.

It should be noted that the numbers of subjects reported as having completed the safety
examinations do not coincide with the numbers reported for the efficacy studyv. For
example, 786 and 756 subjects in the test and NaF 1100 control arms, respectively.
received 36 month efficacy evaluations; for the 36 month safety assessment:these
numbers are 798 and 761. The sponsor’s reports do not appear to address the reason for
these differences.

Manchester Efficacy Analysis

The statistical analysis of the Manchester study was much more thorough than that
presented for the California study. but it was still exploratory in nature. The study repont
included efficacy analyses by both gender and examiner. In general, no statistical
differences between treatment groups were indicated for any of the subset analyses. The
sponsor also provided a report on inter-examiner and intra-examiner reliability exercises
that were conducted as part of the study; in general, examiner consistency was
satisfactory. However, a reviewer's analysis of the end-of-study DFS and DFT
increments by examiner is given in Table 3.3; note that only those results for examiner A
satisfy the equivalency criteria (baseline values are similar between the two examiners).
While the differences in ratio estimates between examiners are not statistically
significant, the differences in examiner average scores, within treatment group, are

significant and likely indicate a real difference.

The sponsor's report did not include a an ITT efficacy analysis, with imputation for
missing observations at end-of-study; however, considering that patient losses (about
15%) were treatment unrelated, such an analysis would likely be uninformative. The
safety report for this study was included in the original NDA, and the reader is referred to
the Dental Officer’s review.
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TABLE 3.3
MANCHESTER ANTICARIES STUDY
REVIEWER'S ANALYSIS BY EXAMINER
NaF/Silica NaF/Silica Ratio of 50% Confidence

Parameter Triclosan/Copolymer (Control) ’8‘2:::“] .lr':‘::;]le;:; Ratio of

N | Mean (StdDev) | N Mean (Std Dev) ﬁ/‘.":f':;’:: :IS) LOWER UPPER
Examiner A
30MODFS | 893 479 (4.48) 893 498 (4.61) 96.3 89.5 103.3
30MODFT | 893 290 (2.42) 893 3.06 (2.58) 95.0 85.0 101.4
.Examiner B _ -
3J0MODFS | 824 433  (4.54) 852 426 (4.75) 101.7 93.2 110.9
30MODFT | 824 260 (2.42) 852 2355 (2.48) 101.7 94.2 109.8
NOTES: See Table 3.1 notes for definitions. NDA 20231

Reviewer's Conclusion

Although the California and Manchester studies would probably not suffice as pivotal
studies to support an anticaries claim, mainly due to the exploratory interpretation of
results (thus the lack of clearly defined confirmatory analysis criteria) and the
incompleteness of the sponsor's efficacy and safety analyses, the studies most likely are
supportive of the triclosan dentifrice as not inhibiting the anti-caries effect of the fluoride.
Although the final efficacy results can easily be assessed as failing the ADA's criteria, all
ratios are less than unity, and it is likely that the product would be no more than 15%
worse in caries reduction than the control. Moreover, there appears to be no reason for
concern regarding the sponsor's unplanned, interim analysis in the original submission.
The safety analysis, however, indicates that irritiation and/or numbing of the oral cavity
occurred more often with those using the triclosan dentifrice. In conclusion, it is
recommended that these study results be used as supportive but not sole evidence
regarding the sponsor’s anticaries claim.

4.0 Copolymer Effects

In this section, the anti-plaque and anti-gingivitis effects are briefly compared across the
three U.S. studies. The reader should keep in mind that any such inter-study comparisons
are only exploratory in nature, and it is impossible to ascertain the precise nature of any
differences indicated. While the sponsor maintains that the copolymer does not
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contribute to an anti-plaque effect. thev have agreed to conduct a phase 4 study to further
assess any contribution the copolymer may have in enhancing effects of the triclosan.

Table 4.1 presents the reviewer's summary of the results from all the U.S. studies for the
plaque and gingivitis indices and severity scores. The reader should refer to the original
statistical review for complete discussion of trial desi gn for the New York and Florida
studies and analyses of those trials' results. The New Jersey study, though not a pivotal
study, was designed with a nearly identical protocol; results from that studvewere not
included in the original review. All 3-month results and al] severity scores are secondarv

endpoints; they are included in Table 4.1 for completeness but are not explicitly
addressed in this review.

Isrthe original NDA submission, the sponsor cited the percent difference in trearment
group averages at end-of-study as the indication of efficacy, whereas their claims of
statistical significance (p values) were based on differences in group averages adjusted
Jor baseline disease scores. (In all studies, subjects received a supragingival prophylaxis
after measurement of baseline plaque and gingival scores.) The treatment groups were
well balanced with respect to baseline measurement, and, as it turned out, the unadjusted
averages shown in Table 4.1, suffice to demonstrate statistical significance between
treatment group outcomes®. The table also includes the reviewer's 95% confidence
intervals about the true end-of study percent differences; these were computed utilizing
Fieller's confidence interval approach (op. cir).

The treatment group percent differences for the New Jersey plaque scores at 3 and 6
months (20% and 32%) appear to be much larger than those for either the New York
study (4% and 17%) or the Florida study (7% and 12%). This was the basis for the
division's speculation that the copolymer (present in the pivotal study formulations for
both test and control but absent in the New Jersey study formulation for the control )
could indicate an active effect on plaque buildup.

One should note from Table 4.1, however, that the New Jersey study baseline values for
both plaque and gingivitis scores are much lower than those for either of the other two
studies, and this difference (as wel] as any other known differences) should be accounted
for when comparing study outcomes. While the baseline disease levels are dissimilar, the
studies do not exhibit differences in age and sex distributions. The baseline differences
are best illustrated in the box and whisker plots shown in Figures 4.1 and 4.2. These
figures also include the end of study scores.

> For the six month comparison the p values are less than .0001 for both adjusted and unadjusted average comparison.



REVIEWER'S SUMMARY OF EFFICACY RESULTS

TABLE 4.1
COLGATE TRICLOSAN PLAQUE AND GINGIVITIS STUDIES

1.

[ RV T T VA

———PLACEBO—— wee-TRICLOSAN-—

STUDY ENDPOINT N MEAN SD N MEAN SD T_DIFF P_VAL PCT_DIFF 95% CI
FL PI_BASE 150 2.43  0.34 150 2.45 0.38 -0.47  .637 -0.B1  -4.3 - 2.5
FL PI_3MOS 150 1.77  o0.42 150 1.65 0.43 2.44  ,015 6.70 1.3 - 11.8
FL PI_6MOS 149 1.68 0.45 145  1.48  0.49 3.67  .000 11.8¢ 5.7 - 17.8
NY PI_BASE 155 2.45 0.50 155 2.45 0.49 -0.03  .974 -0.87  -4.7 - 4.3
NY PI_3MOS 155 1.59 0.51 155 1.53  0.57 1.11 .268 4.24  -3.4 - 11.4
NY PI_6MOS 152 1.97 0.53 154 1.63 0.58 5.29 .000 17.00  11.0 - 22.7
NI PI_BASE 64 1.75 0.36 60 1.77  0.34 -0.2%  .770 -1.04 -8.3 - 5.7
N PI_3MOS 64 1.67 0.5 60 1.33 0.39 4.10 .000 20.08 11.2 - 28.0
NJ PI_6MOS 63 1.63 0.3% 58  1.11 0.34 7.80 .000 32.22  25.2 - 38.8
FL GI_BASE 150 1.30 0.1¢ 150 1.29 o0.18 0.31  .757 0.47 -2.6 - 3.4

—="4FL - - GI_3MOS 150 1.13  0.18 150 0.95 0.20 8.60  .000 16.50 12.% - 20.0
FL GI_6MOS 145  1.17  0.15 145 0.%4 0.13 13.81  .000 15.27 16.8 - 21.7
NY GI_BASE 155 1.43  0.22 155  1.41 0.22 0.77  .440 1.35  -2.1 - 4.7
NY GI_3MOS 155  1.1% 0.28 1s5 1.00 0.28 5.94 .o000 15.92  10.5 - 20.7
NY GI_6MOS 152 1.14 0.25 154 0.81 0.23 11.53  .o000 25.03 24.9 - 33.0
NI GI_BASE 64 1.16 0.18 60 1.17 0.15 -0.41  .685 -1.16  -7.0 - 4.4
N GI_3MOS 64 1.52 0.36 60 1.29 0.26 4.08  .000 15.15 8.3 - 21.4
NI GI_6MOS 63 1.1% 0.27 58 0.87 0.21 7.17  .000 26.48 20.2 - 32.3
FL PS_BASE 1s0  0.24 0.14 150 0.25 0.14 -0.60  .547 -4.02 -18.2 - 8.5
FL PS_3MOS 1s0  0.11  0.10 150 0.0%5 0.08 2.14  .033 20.25 1.9 - 35.4
FL PS_6MOS 149  0.11 0.10 145 0.0%5 0.09 1.5  .051 18.69  -0.0 - 34.2
NY PS_BASE 155 0.35 0.14 155  0.34 0.13 0.58 .562 2.58 -6.4 - 10.8
NY PS_3MOS 155  0.22  0.12 155 0.15 0.12 1.94  .053 12.47 -0.1 - 23.7
NY PS_6MOS 152 0.21 0.12 15¢  0.17 0.1 2.%8 .003 18.53 6.8 - 29.1
NJ PS_BASE 64 0.15 0.13 60 0.21 0.13 -0.57 .571 -7.07 -36.0 - 15.6
NI PS_3MOS 64 0.21 0.17 60 0.10 0.10 4.14  .000 50.43  31.8 - 65.0
NJ PS_6MOS 63 0.1 0.12 58 0.05 0.06 B.37  .o000 75.70 66.0 - 84.2
FL GS_BASE 150  0.30 0.1¢ 150 0.29 0.18 0.21  .832 1.37 -12.1 - 13.4
FL GS_3M0s 150 0.16 0.15 150 0.07 ©0.11 6.07 .oo0 55.50 41.9 - €7.2
FL GS_6MOS 145 0.18 0.14 145 0.05 0.06 10.46  .000 73.33  66.1 - 79.8
NY GS_BASE 155 0.45 0.19 155 0.43 0.19 0.71  .476 3.51  -6.4 - 12.6
NY GS_3Mos 155  0.32 0.15 15 0.24 0.15 4.85  .000 25.37  15.9 - 34.1
NY GS_6MOS 152 0.28 0.13 154 0.15 0.10 9.60 .000 47.60 40.1 - 54.5
NI GS_BASE 64 0.24 0.14 60 0.26 ©0.16 -0.98  .,326 -11.00 -36.§ - 10.1
NJ GS_3MOS 64 0.55 o0.21 60 0.37 0.19 4.78  .000 31.90 20.2 - 42.4
NJ GS_6MOS 63 0.28 0.20 58 0.12 0.08 5.75  .000 57.83  45.9 - 67.2

NOTES:

Pl and Gl denote the plaque and gingival indices measured at baseline, 3 or 6 months. PS and GS denote the severity indices. Pnmary

endpoints are Pl and GI at 6 months.
. The unit of analysis is the average within-subject index. MEAN and SD denote the (unadjusted) averages and standard deviations of these

subject scores.

. T_DIFF is the t statistic for testing equality of true (unadjusted) treatment group means.
. P_VAL is the p-value for T_DIFF.
. PCT_DIFF is computed as 100 * (PLACEBO MEAN - TRICLOSAN MEAN) / PLACEBO MEAN.
- The 95% confidence imervals for PCT_DIFF were computed using Fieller's method.

NDA 20231




One may question if the New Jersey study subjects with higher baseline scores responded
similarly to New York or Florida subjects with lower baseline scores. If there is

) similarity in study efficacy for these subgroups. then the data might not be supportive of a

" copolymer effect. Consider then partitioning each study's data in a low and high baseline

subsets, separately for the plaque and gingivitis indices, based on each group's median
baseline value shown Figures 4.1 and 4.2. and then recomputing the statistics of Table
4.1. These results are shown in Table 4.2. Figures 4.3 and 4.4 show the box plots for the
study subsets and indicate similarity in baseline scores. ¥

Judging from the percent difference column in Table 4.2, it appears that the six month
gingival scores are fairly consistent across subsets for all studies, while the plaque scores
are similar across subsets for only the New Jersey study. (The apparent interaction

~ exhibited by the Florida study results is consistent with the age-treatment interaction
addressed in the analysis of the original review.) Although the six month anti-plaque and
anti-gingivitis effects appear stronger for those with Jower baseline scores. it should be
kept in mind that the absolute differences in end-of-study averages may be the same. For
example, the New Jersey study six month plaque percent different results show 36.8%
and 30.1% for the low and high subsets, respectively, whereas the absolute differences in
treatment group averages are about 0.53 for both subsets.

outcomes are consistent with results from both the New York and Florida studies. For
example, the group percent differences in plaque scores at six months between New
Jersey and New York are 30.1% and 21.8% (Table 4.2) with standard errors® of 4.42 and
4.03, respectively, hence the difference in percentages is not statistically different from
zero (p =.17). The p values for all such pairwise comparisons are given in Table 4.3.

) Pairwise comparisons of the group percent differences indicate that the New Jersey

The more extreme differences are indicated for the New Jersey - Florida comparison for
plaque scores and the New York - Florida comparison for gingivitis scores. However,
even these contrasts can be considered only marginally significant in view of the multiple
comparisons. Thus, the results from these comparisons would not support the conclusion
that the mean plaque reduction for the New Jersey study was substantially greater than
the plague reductions for the two pivotal studies

s

® The standard error of the percent difference was estimated by dividing the length of the Fieller's confidence interval

) by 2*1.96=3.92.
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FIGURE 4.1
Plaque Index Scores at Baseline and at Six Months
All U.S. Studies - NDA 20231
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TABLE 4.2
. COLGATE TRICLOSAN PLAQUE AND GINGIVITIS STUDIES
REVIEWER'S SUMMARY OF EFFICACY RESULTS

——PLACEBO— —TRICLOSAN-—
STUDY ENDPOINT N  MEAN SD N MEAN SD T_DIFF P_VAL PCT_DIFF 95% C1
FL_LO PI_BASE 73 2.16 0.17 77 2.16 0.17 -0.21 .836 -0.2¢6 -2.8 2.2
FL_HI PI_BASE 77 2.69 0.26 73 2.76 0.30 -1.41 .161 -2.38 -5.8 0.9
FL_LO PI_3MO0S 73 1.52 0.29 77 1.45 0.36 1.31 .191 4.68 -2.3 11.3
FL_HI PI_3MOS 77 2.01 0.37 73 1.87 0.38 2.30 .023 7.06 1.1 12.7
FL_LO PI_6MOS 73 1.4¢ 0.32 74 1.24 0.43 3.43 .001 14.75 6.5 22.5
FL_HI PI_6MOS 76 1.89 0.45 7 1.73 0.42 2.31 .022 8.77 1.4 15.6
NY LO PI_BASE 79 2.07 0.25 76 2.07 0.23 -0.04 .970 ~0.07 -3.8 3.5
NY_HI PI_BASE 76 2.85 0.37 79 2.82 0.37 0.45 .650 0.96 -3.2 5.0
NY_LO PI_3MOS 78 1.33 0.37 76 1.30 0.48 0.55 .583 2.83 -7.6 12.5
.. NY HI PI_3MOS 76 1.86 0.50 79 1.75 0.5¢6 1.38 -171 6.25 -2.7 14.¢6
;"NY_LO" PI “EMOS 77 1.80 0.46 76 1.41 0.52 4.96 .000 21.84 13.7 29.5
NY_HI PI_6MOS 75 2.14 0.55 78 1.85 0.54 3.24 .001 13.35 5.5 20.6
NJ_LO PI_BASE 34 1.50 0.07 29 1.50 0.09 0.19 .852 0.25 -2.5 2.9
NJ_HI PI_BASE 30 2.03 0.34 31 2.02 0.25 0.13 .900 0.50 -7.6 7.9
NJ_LO PI_3MOS 34 1.48 0.45 29 1.15 0.32 3.30 .002 22.27 10.2 32.7
NJ_HI PI_3MOS 30 1.89 0.50 31 1.51 0.37 3.39 .001 20.07 5.1 29.6
NJ_LO PI_6MOS 33 1.49 0.30 27 0.94 0.31 6.94 .000 36.79 27.6 45.5
NJ_HI PI_6MOS 30 1.78 0.43 a1 1.25 0.31 5.59 .000 30.08 20.9 38.2
FL_LO GI_BASE 72 1.17 0.06 85 1.17 0.06 0.35 -726 0.28 -1.3 1.8
FL_HI GI_BASE 78 1.41 0.14 65 1.45 0.16 ~-1.56 -120 -2.73 -6.3 0.7
FL_LO GI_3M0S 72 1.06 0.14 85 0.87 0.16 7.94 .000 17.80 13.7 21.7
FL_HI GI_3MOS 78 1.20 0.18 65 1.05 0.21 4.84 .000 12.99 7.8 18.0
FL_LO GI_6MOS 72 1.10 0.09 82 0.89 0.11 12.82 .000 19.32 16.6 21.9
FL_HI GI_6MOS 77 1.23 0.16 63 1.01 0.13 8.65 .000 17.66 14.0 21.2
NY LO GI_BASE 78 1.25 0.12 84 1.25 0.10 -0.02 .984 -0.03 -2.8 2.7
NY_HI GI_BASE 76 1.62 0.14 71 1.60 0.15 0.71 .480 1.03 -1.9 3.9
NY _LO GI_3MOs 79 1.08 0.26 84 0.93 0.25 3.92 .000 14.55 7.6 21.1
NY_HI GI_3MOs 76 1.29 0.25 71 1.08 0.30 4.67 .000 16.33 8.7 22.6
NY_LO GI_6MOS 77 1.04 0.25 84 0.75 0.20 8.10 .000 28.00 22.1 33.6
NY_HI GI_6MOS 75 1.26 0.20 70 0.89 0.25 5.80 .000 28.98 23.6 34.1
NJ_LO GI:EASE 32 1.02 0.07 32 1.03 0.06 -0.75 .457 -1.23 -4.5 2.0
NJ_HI GI_BASE 32 1.30 0.13 28 1.33 0.16 -0.91 .364 -2.66 ~-8.6 3.0
NJ_LO GI_3MOSs 32 1.46 0.38 32 1.26 0.25 2.49 .016 13.63 3.1 22.7
NJ_HI GI_3MOSs 32 1.58 0.34 28 1.32 0.26 3.26 .002 16.31 7.0 24.6
NJ_LO GI_6MOS 32 1.1 0.21 32 0.82 0.15 6.39 .000 26.25 1.2 32.7
NJ_HI GI_6MOs 31 1.27 0.30 26 0.95 0.24 4.47 .000 25.78 15.6 34.9
NOTES:

N

subject scores.

[ VI N W]

. T_DIFF is the t statistic for testing equali
- P_VAL is the p-value for T_DIFF.
- PCT_DIFF is computed as 100 * (PLACEBO MEAN - TRICLOSAN MEAN) /PLACEBO MEAN.
- The 95% confidence intervals for PCT_DIFF ‘were computed using Fieller's method.

1. Pl and Gl denote the plaque and gingival indices measured at baseline,
medians of the group baseline scores (see Fig. 4.1)
- The unit of analysis is the averag

ty of true (unadjusted) treatment group means.

3 months or 6 months  HI and LO denote subsets separated by the

¢ within-subject index. MEAN and SD denote the (unadjusted) averages and standard deviations of these

NDA 20231

16




— o

m o o O »n

Plcb Tric Picb Tric Picb Tric Plcp
FL_L FL.L NJ_H NJ_H NY_L NY_L FL_L
Base Base Base Base Base Base 6_MO

FIGURE 4.3
Plaque Index Scores at Baseline and at Six Months
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Gingival Index Scores at Baseline and at Six Months
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TABLE 4.3
Comparisons of Treatment Group Percent Differences
p values for pairwise t-tests

New Jersey | New York Flonda
New Jersey | 17 (P) .01 (P)
New York .70 (G) 22 (P)
Florida 20 (G) 01(G) | .

Note: P and G refer to the plaque and gingivitis endpoints.

il

It should be noted that one can, and perhaps should, compute group percent differences
and standard errors based on averages that are adjusted though analysis of covariance
using the baseline covariate. However, due to the balance of baseline values across
treatment groups within study and within the study subsets examined here, the adjustment
procedure would give substantially the same estimates and conclusions as drawn here.

Reviewer’s Conclusion

Comparison of plaque and gingivitis scores across studies using subjects with comparable
baseline scores does not indicate that the New J ersey study results are inconsistent with
those of the pivotal studies. However, this does not rule out the existence of an active
copolymer effect as the analysis was exploratory and based on fairly small samples.
Since there is a clinical basis for the copolymer to act as an active ingredient (see the
Dental Officer's review) the phase 4 study would be warranted.

5.0 Anti-Gingivitis Effects

As the triclosan dentifrice is indicated for OTC use, the study subjects of the plaque and
gingivitis trials should be representative of the consumer population. The Dental Officer
has expressed concern that the sponsor recruited study individuals who exhibited high
baseline scores that may be inconsistent with those expected of potential users. It was
asked if the product's anti-gingivitis effect was largely contributable to subjects who had
high baseline values. This section addresses this concer.

The results in Table 4.2 support the observation that the treatment group percent

differences for the six month gingivitis endpoint are comparable at low and high levels of
baseline gingivitis for all three studies. Although the New York and Florida trials

18 .




recruited individuals with high gingival (and plaque) scores, the anti-gingivitis effect for
these individuals does not appear to be stronger than for those with the lower scores. In
fact, it is important to note the results of the New Jersey study in this respect, since the
baseline scores for that study are much lower that those for either of the pivotal studies.

Figure 5.1 perhaps better illustrates the consistency of the anti-gingivitis effect over
baseline. Each graph shows scatterplots of the three or six month scores versus the
baseline score, with different plot symbols representing treatment group. Assimple linear
regression line is shown for each group. The near parallelism of the two regression lines
indicates that the treatment effect is consistent throughout the range of the baseline
variable. Figure 5.2 shows the same results for the plaque indices. While a consistent
anti-plaque effect is not illustrated until end-of-study, the evidence for a consistent anti-
- gingivitis effect is evident in both the three and six month results.

Reviewer's Conclusion
The sponsor's studies do not indicate that the anti-gingivitis effect is attributable to

subjects with high levels of disease as measure by the gingival index at baseline. Efficacy
is indicated for all study individuals throughout the range of baseline measurements.

APPEARS THIS way
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ON ORIGINAL
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6.0 Reviewer’s Summary

1. The California and Manchester studies would not suffice as pivotal studies in sole
support of an anticaries claim. However, the results likely indicate that the triclosan
dentifrice is equivalent to the NaF dentifrice in caries prevention. The safety analysis,
however, indicated that irritation and/or numbing of the oral cavity occurred more
frequently with those using the test dentifrice. It is recommended that the study results be
used as supportive but not sole evidence for the sponsor's anticaries claim.

2. Comparison of plaque and gingivitis scores across studies using subjects with
comparable baseline scores does not indicate that the New Jersey study results are
inconsistent with those of the New York and Florida pivotal studies. This does not,
lowever, rule out the existence of an active copolymer effect. Since there is a clinical
basis for the copolymer ingredient to be active, a phase 4 study would be warranted

3. The sponsor's studies do not show that the anti-gingivitis effect is stronger for those
individuals with high levels of baseline disease as measured by the gingival index. The
results of the trials indicate the effectiveness of the triclosan dentifrice was consistent for
study individuals throughout the range of baseline values.

roLQA__

Michael Welch, Ph.D.
Mathematical Statistician

Concur: Narcy D. Smith, Ph.D. M
./f\,\\z\\q

cc:
Archival: NDA 20231
HFD-160 File copy

HFD-720 File copy

HFD-550 File copy

HFD-160 Dr. Love, Dr. Cheever
HFD-550 Dr. Hyman, Dr. Blay
HFD-720 Dr. Smith, Dr. Welch
HFD-725 Dr. Harkins
HFD-701 Dr. Anello

HFD-344 Dr. Lisook

28]
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DIVISION OF MEDICAL IMAGING, SURGICAL, AND DENTAL DRUG PRODUCTS

MICROBIOLOGIST'S REVIEW NO. 1
November 28, 1994

MICROBIOLOGY REVIEWER: Carol K. Vincent

A. 1. NDA No: 20-231

DRUG PRODUCT NAME: Total Toothpaste

NOV 28 logy

(sodium fluoride USP 0.24%;

triclosan 0.30%)

Colgate Palmolive Company
P.O.Box 1343

90% River Road

Piscataway, NJ 08855-1343

2. DOSAGE FORM AND ROUTE OF ADMINISTRATION: Dentifrice
==24ab0 SRS AND ROUIE OF ADMINISTRATION
3. METHOD(s) OF STERILIZATION: non-sterile oral dosage form

4. PHARMACOLOGICAL CATEGORY AND/OR_PRINCIPAL INDICATION:

Control of plaque / gingivitis

5. DRUG PRIORITY CLASSIFICATION: 4 S

B. 1. INITIAL APPLICATION DATE: 12-29-92
2. APPLICATION RECEIVED FOR REVIEW: 01-31-93
3. RELATED DOCUMENTS: IND
c. REMARKS : There are no concerns from a microbiclogical perspective for

the manufacture, packaging, or storage (shelf life) for this drug product.
Certain portions of the information relative to the oral microflora and
effects of the triclosan-containing dentifrice are discussed below.

D. CONCLUSION: We recommend approval for NDA 20-231 from the
microbiclogical perspective based on the above cited information.

cc:
Orig. NDA 20-231

HFD-160/ CKVincent /Hyman/>sw/il!AmS )
Drafted by: CKVincent /06~15-94/08-03-9% //
Revised: CKVincent/11-22-94/11-28-94 2¢ < o~ 6{

R/D Init by: P. H. Cooney/11-28-94 Carol K. Vincent

(=00~

Review Microbiologist, HFD-160

He

z's’/?/f
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Consultative Review for HFD-540

(Division of Topical Drug Products )
Division of Anti-Infective Drug Products (HFD-520)

REQUESTOR:

REASON FOR REQUEST:

IND/NDA Number:
DATE COMPLETED:

APPLICANT:

CONTACT PERSONS:

PRODUCT NAMES(S):

SUBMISSION REVIEWED:
PROVIDING FOR:

Clinical Microbiology #1

Fred Hyman (HFD-540)

Microbiological review of the three pivotal
studies as well as a set of “reformatted
microbiology data “ to specifically address
“long-lasting antibacterial protection” claim .

NDA 20231
8-22-96

Colgate Palmolive Company
P. O.Box 1343
909 River Road
Piscataway, NJ 08855-1343

Paul J. Okarma, Ph.D.
Associate Director, PSR & 1
Colgate Palmolive Company
P. O. Box 1343

909 River Road

Piscataway, NJ 08855-1343

Total Toothpaste (sodium fluoride USP 0.24%:
triclosan 0.30%)

The use of Total toothpaste for reduction and prevention of plaque, gingivitis and caries.

CHEMICAL NAME, STRUCTURAL FORMULAS, MOLECULAR FORMULA,

MOL. W.T.:

This drug product contains 0.3% triclosan which is a noncationic disinfectant effective against a
wide range of both Gram-positive and Gram-negative microorganisms in vitro.

Chemical Name:
Structural Formula:

2,4,4'-tricloro-2"-hydroxydipheny! ether
See USP Dictionary, 1996, page 721

%



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: 20231

CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIEW(S



Triclosan 0.3% and Sodium Fluoride 0.24% Colgate-Palmolive Co.

Toothpaste Piscataway, NJ
TOTAL® Toothpaste
NDA 20-231, AB
Reviewer: E.D. Bashaw, Pharm.D. Submission Date:
APW June 18, 1997

Review of Pharmacokinetic Studies

Background

Triclosan is a topical antimicrobial commonly used in soaps and other topical products.
Colgate is pursuing approval of a dentrifice containing triclosan with a label claiming that it
reduces plaque and gingivitis. From a regulatory perspective the product was found to be
approvable in 1996. One of the outstanding issues from the approvable letter was the
relationship between the NOEL (no effect level) of triclosan seen in a carcinogenicity study in
rodents and that seen in man. From Agency experience a level of 25 fold has been generally
accepted as a reasonable margin of safety. Earlier estimates of this ratio were controversial due
to the lack of a true in vivo biopharmaceutics estimate of absorption in man and the lack of
adequate animal data. ' o o

The majority of the in vivo pharmacokinetic data available for this application comes
from a Triclosan Industry Alliance report published in the early 1990's. In Jan. 1997 the
applicant submitted an additional in vivo animal trial that provided a better estimate of animal
exposure with daily dosing in the animal feed. In a meeting with the applicant and the clinical
division (HFD-540) the applicant was reminded by Drs. Weintraub and Wilkin that the
‘outstanding issue was "human" exposure and that there was still a need for an in vivo
biopharmaceutic study. To address this issue the applicant undertook two in vivo
pharmacokinetic trials to assess the degree of human exposure following an exaggerated usage
pattern and to investigate the pharmacokinetics of triclosan in children. -

Study Number: 97-1563-70

Study Title: Pharmacokinetic Study of A Triclosan Dentrifice in Healthy Adult
Subjects

Investigator: )

Study Site:

Objective To determine the pharmacokinetics of a triclosan containipg dentrifice

following both single and multiple brushing administrations.

NDA 20-231, Page #1



Singile Dose Phase

The first phase of this trial involved the single dose administration of a 1.25gm dose of
triclosan dentrifice. A total of 21 healthy adult subjects (11males, 10females) were enrolled in
the trial. Upon entry into the trial all subjects were offered a breakfast consisting of bagels with
creamn cheese, croissants, milk and orange juice prior to dosing. All subjects were dosed with
1.25gms of dentrifice and instructed to brush without rinsing for 1 minute. At the end of this
time they swallowed the "dental slurry" and rinsed their toothbrush in 100ml of distilled water.
The subjects were then instructed to drink the rinse. The subjects then had timed collections of
blood taken over the next 72 hours to obtain pharmacokinetic information. Attached as pages
1-7 1 Appendix I are the study summary sheets, dentrifice formulation and supportive data and
figures from the first phase of this study. A summary table of results is presented below: -

R - Parameter Mean (%CV)
AUCO-inf (ng/hr/ml) 2809 (41.7)
Cmax (ng/ml) 242.9 (35.1)
Tmax (hr) 4.0 (38.7)
Ka (1/hr) 0.765 (77.2)
Kel (1/hr) 0.0687 (41.1)
MRT (hr) ' 15.42

These values were obtained as part of an analysis carried out by the applicant using
PC/Win-Nonlin. As part of their report the sponsor has presented the results of data fitting using
mode] 3 (1-compartment, first order input-output). In a communication to the applicant after
reviewing the draft report of this study, this reviewer informed the applicant that their analysis of
the diata was inadequate. Examination of the data reveals two striking features; 1., a definite two
comppartment characteristic to the data and 2., a complex-biphasic input. An example of the
inadiequacies df the model chosen by the applicant is presented graphically below for pt. #4:

Comparison of Modeling Techniques

Win-Nonlin
400
E 14
? R i b (i T
£
4
E 2001 ¥ "ot mee e
2
8
- ‘§ 100 g --------------------------------
o L 1 1 L)
0 12 24 36 48 60 72
Time in Hours

(> Observed Data —Model 3 —Mode! 12]
Model 3, 1-Compartment, No Lag TimeModel 12, 2-Compartment, Lag Time
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While the applicants analysis was initially better in providing estimates for Ka over the
first hour or so, it is clear that it misses the peak and the distribution period of the drug. Model
12, the one selected by this reviewer, being a 2-compartment model, is better able to follow the
distributive and elimination phases of the profiles. It appears that instead of following a simple
input model, triclosan requires a more complex model such as the following to account for the
pattern of absorption seen:

Proposed Pk Mode! For Triclsoan Toothpaste

Gingival/Buccal Ka1 Central Kel
N ﬁ ment ﬁ
R a2 '
K12 T K21
Deiayed Peripheral
G.\. Absorption Compartment

The advantage of this model is that it allows for the input rate to change with time. It
appears from examination of the data that there is initially a slow input Kal and, at a later point
a, fast input Ka2. The clinical/pharmacokinetic significance of this model is that it can explain
the relatively long Tmax values for a dosage form that contains solubilized drug. It should be
noted that even though the PC/Win-Nonlin analysis was not in and of itself very useful, the
pharmacokinetic parameters presented above and attached in the appendix are the result of the
non-compartmental analysis module of the program. Non-compartmental analysis, by definition
is unaffected by these types of concerns and as such the data is properly validated .

As for validation of the original dataset, four subjects were withdrawn from the dataset at
the request of this reviewer. Two subjects were withdrawn from the analysis due to pre-dose
levels (subjects 2 and 9) and an additional two subjects (#19 and 21) were be dropped from the
study due to a lack of plasma samples out past 12 hours. Due to the prolonged absorption and
distributional phases of triclosan the lack of plasma samples out after 12 hours tended, in this
reviewers opinion to bias some of the calculated pharmacokinetic parameters (Kel, T1/2,
AUCO-inf, etc.). , ,

Using the observed AUCO-inf data and half-life, it is possible using accumulation ratio to
estimate what the total AUCO-t will be at steady-state. “From the AUC and Kel collected in this
trial the mean accumulation ratio is 2.73. This would provide for an total AUCO-t of ~7700
ng/hr/ml. While this value is only a calculated value comparison of it to the value obtained at
steady-state will provide some support for the claim of linear pharmacokinetics for triclosan.

Multiple Dose Phase

This phase was begun 72 hours after administration of the first dose and following the
general study design principles used in the first dosing phase. Every day of the study the subjects
reported to the study unit and received a toothbrush containing a weighed out portion of

NDA 20-231, Page #3
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BEST POSSIBLE COPY

toothpaste (1.25gms). They were instructed to follow the same "dosing pattern” as they did
under the single dose phase, i.e, brush for 1 minute, swallow, rinse the toothbrush, and swallow
the rinse. Upon completing the morning brushing phase the subjects were given a weighed tube
of toothpaste and told to brush after their mid-day meal. Upon returning to the study unit each
evening, the tubes of toothpaste were weighed and the evening amount of toothpaste applied to
the brush was adjusted to meet the daily dose of 3.75gms of toothpaste. This period of morning
and evening supervised brushings continued for 10 days. Upon the 10th day the subjects arrived
at the study unit and remained throughout the day for a day of supervised dosing and
pharmacokinetic sampling. On this day each subject was "dosed" with 1.25 gms of toothpaste at
7am, 1pm, and 7pm. Attached as pages 8-12 in Appendix I are the study summary sheets and
supportive data and figures from the first phase of this study. A summary table of results is
presented below:

NN - -

AUC,,, (ng/r/ml) [ AUC,,,, (ng/hr/ml)
Mean (%CV) 8463 (40.4) 2821 (40.4)
Max
Min |

The data from this trial is very variable showing an almost 9-fold variation between the
highest and lowest AUC present in these subjects. Another way to look at the data is to plot the
AUC values as a histogram with a super-imposed normal curve: '

Histogram of AUC0-24
5.
44
3
£
&
&
By
24
’
14
0 o —t } N\ \ }
1700 2600 3500 4400 5300 6200 7100 8000 8900 ©8O0 10700 11600 12500 13400 14300 15200
AUCO-24 (ng/hr/ml)

When this is done there appears to be some degree of a right shift to the data with the
multiple of mean to highest being ~ 2 while the multiple of mean to lowest is ~5. This skew is
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further reflected in that the median value is 9146 ng/hr/ml. Reproduced below is a plot of the
mean data from this treatment interval.

Triclosan Mean Steady-State Concentrations

500

400

300

200

Concentration in ng/mf

Time in Hours

From a pharmacokinetic standpoint the first issue in question is whether on not the
subjects are truly at steady-state. Examination of the time O and 24 plasma sample
concentrations indicate that the subjects were indeed at steady-state with the values being just
over 3% apart (285ng/ml vs. 294ng/ml). The next issue to be resolved is whether or not the
plasma sampling routine used by the applicant was sufficient to capture the peak-trough
variability present in the data during a dosing interval. For this comparison, examination of the

-mean data curve is mis-leading as it, by definition, is a "smoothed" average of all data points at

all times. Attached as Fig. 3, page 9 in Appendix I is a spaghetti plot of the data from this trial.
By plotting all subjects on one graph the true nature of the variability which is not captured by
the mean data is revealed. In general one can see both a tendency for the plasma concentrations
to rise with time out until 16hrs or so and one can even see some trace of peak-trough cycling
caused by repeat dosing over the observation interval. While additional samples are always
desirable, it appears that sufficient sampling was done to obtain a reasonable estimate of the total
AUC at steady-state.

Further supportive evidence of the adequacy of. the sampling interval comes from the
AUCO-inf value calculated from the single dose phase of the trial. Under single dose conditions
an AUCO-inf value of 2809 ng/hr/ml was obtained. This value is almost identical to the split
AUCO0-24 value of 2821 ng/hr/ml and is further assurance ‘of the adequacy of the plasma
sampling and resultant AUC values. - '

As a further and final check on the adequacies of the determination of steady-state AUC
for triclosan, a pharmacokinetic simulation of the data was prepared. This simulation was
prepared using Win-Nonlin v1.1 and was based on the results of the single dose adult data. This
information was used to produce a’ single dose simulation that was then adapted to mimic
steady-state through the simulation of 30 dosing intervals. Each dosing interval consisted of
3.75mg of triclosan and followed the same dosing interval that was done for steady-state dosing.
A comparison between the simulated data and the mean steady-state plasma level time curve is
presented below: .

NDA 20-231, Page #5



Triclosan Mean Steady-State Concentrations
Real vs. Simulated Data

500

Concentration In ng/m!

_ 210 222 234 246 258
- ' Time in Hours

IOSimulation —Mean Data]

Although obviously needing further refinement, the simulation does demonstrate that the
general pattern of the data is appropriate and that the single dose data is acceptable for
extrapolation purposes.

Calculation of Carcinogenicity Interval

Using the mean AUCss data from this trial the applicant obtained an carcinogenjcify
multiple of 58. This was done by dividing the mean AUC seen from this trial into the AUC for
the no effect limit (NOEL) in mice:

AUC(mice)/AUC(man)(11.25mg exposure) = 489,200 / 8,463 = 57.8

A more conservative way, and the way preferred by this reviewer is to use the median
AUC value as 1t is more reflective of the distribution of AUC values seen:

AUC(mice)/AUC(man)(11.25mg exposure) = 489,200 / 9,146 = 53.5

Finally, one could also calculate the extremes of the AUC values to obtain the range of
ratios present:

14

AUC(mice)/AUC,,,,(man)(11.25mg exposure) = 489,200/ 15,050 =32.5
AUC(mice)/AUC, g (man)(11.25mg exposure) = 489,200 / 1,785 = 274

Clearly the results of this trial indicate that under exaggerated dosing conditions, using
large doses, more frequently than recommended by the American Dental Association, with
swallowing all of the toothpaste and the resulting rinses from the toothbrush, the ratio between
the amount absorbed in man under these conditions, relative to the NOEL in mice is, under worst
case scenarios equal to 32.5 which is in excess of the minimum allowable 25:1 ratio. Using a
more reasonable median absorption approach the resulting ratio was 53.5:1, more than double the
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allowed ratio. Given that the dosing conditions which produced these ratios is very unrealistic, it
is most likely that the true ratio in the general population will be much higher.

The primary purpose of the first study was to provide an in vivo assessment of the degree
of accumulation of triclosan following exaggerated usage and to calculate the carcinogenicity
ratio. The second study contained in this submission was a single dose administration of an oral
solution of triclosan to children. The study itself was not designed to be used to calculate AUC
ratios but instead to evaluate whether or not there was a significant difference between children
and adults in terms of the elimination of and therefore the accumulation of triclosan.

Study Number: 97-1564-70

_ Study Title: _ - Pharmacokinetic Study of A Triclosan Solution in Healthy Children 8 to
' 12 years of Age :
Investigator:
Study Site:
Objective: The objective of this trial was to assess the disposition and the elimination

of triclosan from children (8-12yrs old) relative to adults.

This study was designed as a single dose study in sixteen (8M/8F) healthy children
between the ages of 8 and 12 years old. Sixteen subjects out of a pool of 30 were enrolled in the
trial, fourteen showed up for dosing and of these 11subjects actually completed the trial. On the
day of the study each subject consumed a light breakfast consisting of bagels with cream cheese,
donuts, milk and orange juice. Following breakfast each subject received a single oral dose of
30ml of 0.03% triclosan solution (3mg) followed by 100ml of water. The subjects were then
confined to the study unit for the next 12 hours while pharmacokinetic measurements were taken.
After the 12 hour sample was drawn the subjects were allowed to go home. They were instructed
to return the next 3 days for 24, 48, and a 72 hour sample. Attached as pages 13-20 in Appendix
I are the study summary sheets, dentrifice formulation and supportive data and figures from the
first phase of this study. A summary table of results is presented below:

AUC,,, | AUC.. Cmax Tmax Kel TIZ | MRT
(ng/hr/ml) | (ng/hr/ml) (ng/ml) (hr) (1/hr) (hr) (hr)
Mean (%CV) | 4571 (45) | 6545 (37.9) [ 4959 (33.2) [ 1.8 (101.8)| 0.0453 (31.6) |16.8 33.3)[ 193 (24.2)
Max S R
Min i

1 1 1 1 1 1 !

In reviewing the information present in the trial a number of minor calculation €eITorS
were noted by this reviewer in the supportive information. The most glaring ‘example of these
was the inclusion of a mean residence time of over 5000 hours for one of the subjects (see page
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18-20, Appendix I). After looking at the raw data it appears that this value was the resuit of a
transcription error on the applicants part. In addition during the conduct of this trial there was a
communication from the sponsor indicating that three subjects dropped out of the trial due to
problems encountered in the early portion of the trial. The study report makes no mention of this
beyond indicating that 14 showed up for the study and 11 were enrolled. The applicant needs to
properly account for all of the subjects that were eligible for this trial.

As to the comparability of the data between adults and children, if one looks at the
distribution between adults and children in regards to half-life, one can see that children appear
to have a longer and more variable half-life.

Box and Whisker Plot of Half-life

HADLT HOoao
HLADWLT= AQR Hel-ife IN=17), LCHLD = Chuidren's Hallbte (N=11)

Whether or not this is a true difference or is a reflection of the small numbers of subjects
is an open question. The problem with cross study comparisons of this kind is that very few of
the pharmacokinetic parameters in question are independent of either weight or surface area.
This and the fact that the absorption rate between the two dosage forms are markedly different
suggests that"any type of comparison can only be qualitative and not quantitative in nature.
Reproduced below is a plot of the mean plasma level titne curves for adults and children.

Triclosan Mean Pharmacokinetic Data

Concentration In ng/mt

Time in Hours
l:Adun Data **Children Data]
Adult Data = 3.75mg as toothpaste, Children Data = 3.0mg as solution
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While not conclusive, the general appearance of the two curves suggests that there is not
a marked dispositional or elimination rate difference between adults and children. This is a
somewhat speculative conclusion without much supporting data. But as the objective of this
trial was comparability and not bioequivalence, it is probably all that one can say.

Conclusions

The applicant has adequately demonstrated that upon repeat dosing with an exaggerated
dosing scheme, the ratio of the no effect level in animals to human exposure is in excess of the
FDA standard 25:1 ratio. As for the comparability of pharmacokinetics between healthy adults
and children the applicant has demonstrated in a qualitative sense that the rate of elimination
between adults and children is essentially the same.

Reconﬁﬁendation

From a pharmacokinetic standpoint the applicant has adequately assessed the absorption
of triclosan from an exaggerated dosing scheme. The resulting exposure level is well above that
recommended by the FDA carcinogenicity advisory committee. As to the comparability of the
results from the study in children to adults, the general pattern of disposition and elimination
appears to be similar between the two groups, however, differences in the formulation and in the
dosing pattern limit the utility of this finding. These findings should be forwarded to the
reviewing medical officer and pharmacologist for comment.

(UL Py

E. Dennis Bashaw, Pharm.D.
Senior Pharmacokineticist (HF D-550)
Division of Pharmaceutical Evaluation-III

Secondary Review, John Lazor, Pharm.D. ‘g'ﬂ\/ﬂ /"&"""/

CC: NDA 20-231 (ORIG),

HFD-540/DIV File

HFD-540/CSO/Blattt ’
HFD-880(Bashaw)

HFD-880(Lazor)

CDR. ATTN: B. Murphy

HFD-344(Viswanathan)
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e Appendix I

Study # Short Summary Title Page #
97-1563-70 Single Dose-Adults 1
97-1563-70 Multiple Dose-Adults 8
97-1564-70 Single Dose-Children 13
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NDA/IND# 20231 Suppl/Amend. # Submission Date: 6/5/97 Volume:

Study Type: Study #

Study Title: Pharmacokinetic Study of a Triclosan Dentifrice in Healthy Adult Subjects
Clinical Investigator Analytical Investigator

Site - Site

Single Dose: __ Y Multiple Dose: Washout Period:

CossOver __ N _ Parallel Other Design

 Fasted __N_Food Study N FDA High Fat Breakfast N

1f fasted, how long (hrs.)? N/A

Normal__Y  Patients Yomg__ Y Eldery Renal Hepatic
Subject Type Male Group Healthy N= 21 M= 11 F= 10
Weight Mean 209.5 Range Group N= M= F=
Age Mean _ 332 Range Gmup N= M= F=
Subject Type Group N= M= F=
Weight Mean 165.6 Range Group N= = F=
Age Mean _ 285 Range Group N= M= F=
Treatment Group Dose Dosage Form Strength Lot # Lot Size
Healthy 125¢ Dentifnce 0.3% LD 96482 200 Kilograms
Sampling Times

Plasma 0, 0.08, 0.25, 0.50, 0.75, 1.0, 2.0, 4.0, 6.0, 12.0, 24.0, 48.0. 72.0 hr

Urine _ None

Feces _ None

Assay Method

Assay Sensitivity Limit of

Assay Accuracy OC Target/Observed/% CV: 30.1/29.5/9.5%: 251.1/251.4/10.4%: 1406.3/1419.8/6.4%

Labeling Claims From
Study. '

N



1. The composition, and manufacturing range for the drug product,
Colgate Total (triclosan 0.30%, sodium fluoride USP 0.24%)

Toothpaste, formula is :

Weight Manutacturing
Components Percont Range
Triclosan (Irgacare MP) o 0.300 —_—
- «~=.Sodium-Fluoride USP 0.243 —_—
Deionized Water
Dental Type Silica NF
Glycerine USP

Sorbitol, Non-Crystallizing
Poly (methyl vinyl ether/maleic acid)
Sodium Lauryl Sulfate NF

Flavor )

Sodium Hydroxide FCC g
Propylene Glycol USP

Titanium Dioxide USP

Carrageenan FCC

Saccharin Sodium USP

Total

2. The composition of 0.01% triclosan solution (0.1 mg/ml) is:



) Project No. 97-1563-70

6.3  Demographics (Continued)

Twenty-one subjects (11 males and 10 females) entered and
completed the study.

The demographics are presented below:

Suobject Sabject Height Weight -
No. Initials Sex Age Race (in.) (bs.)
. o 001 KAF F 41 | White | 64.0 265.5
002 BAL M 20 | White | 720 269.5
003 HWS M 37 | White | 710 190.0
004 JAG F 23 | White | 640 115.0
005 JDH F 22 | White | 650 117.5
006 TDW F 34 | White | 650 2280
007 MAW M 32 | White | 660 249.0
_ ) 008 DM M 32 | White | 680 280.0
009 DCP M 22 | White | 71.0 2500
010 RAH M 50 | White | 67.0 192.0
011 P-H F 43 | White | 645 202.0
i 012 JFH M | 60 | Whitt | 710 179.5
013 JLH M 20 | White | 67.0 161.0
014 MLJ F ¥ | White | 630 141.0
015 MRJ F 20 | White | 61.0 119.0
016 ALV F 24 | White 63.0 1175
017 RMG M | 21 | White | 740 181.5
018 RDM M 22 | White | 730 188.0
019 ESD F 34 | White | 650 201.0
020 'M-T M 49 | White | 560 164.5
021 JRJ F 25 | White | 680 149.0
) J:mp‘l 1007
F
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Table 1: Triclosan Plasma Concentrations Following a Single Oral Administration
of Triclosan-Containing Dentifrice

Subject Time (hr)

00 008 025 050 075 1.0 20 40 6.0 126 24.0 480 T2.0

12
13
14
15
16
17
18
19
20
21

Mean 163 160 179 408 584 76.1 136.0 188.5 148.5 61.5 305 6.85 2.96

SDh 536 522 156 276 37.0 497 94.0 993 655 236 17.0 . 820 746

CV% 3279 326.6 868 677 634 653 691 527 441 384 557 119.8 2523
Piasma daua that were below the limit of quantitation were expressed as 0.0.; NS = No sample.
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Table 2: Triclosan Plasma Pharmacokinetic Parameters Following a Single Oral

Administration of Triclosan-Containing Dentifrice

Subject  t., C s K. K tin AUGC
(br) (ag/mL) (1/br) (1/hr) (br) (ng//mL)

Voo NN A W
v -

10

11 -
12
13
14~
15~
16-
17
18
19-4
20
21-F

Mean 4.0 2429 0.765 0.0687 12.1 2809
SD 1.5 854 0.591  0.0283 6.2 171
CvV% 38.7 35.1 712 41.1 51.2 41.7

= Parameter Not Estimated;
tese = Observed time to reach peak concentrations:
Casu = Observed peak plasma concentration: K, = Absorption rate constant:
Kq = Elimination rate constant, 4y = Terminal elimination haM-life:
AUCqr = Arca under the plasma concentration-time profile from zero to infinity;
* = Ka and 1 for subjects 2, 9, 19 and 21 were excluded from caiculations;

’

mnel
Uned

1S9l

2.73



NDA/IND# 20231 Suppl/Amend. # Submission Date: 6/5/97 _ Volume:
Study Type: Study #  97-1563-70 ,

Study Title: Pharmacokinetic Study of a Triclosan Dentifrice in Healthy Adult Subiects

Clinical Investigator _ Analytical Investigato

Site Site

Single Dose: Muitipie Dose: __Y Washout Period: 3 Days
Cross-Over N Parallel Other Design
Fasted N _ Food Study N FDA High Fat Breakfast N

I fasted, how tong (hrs.)? N/A

Normal__Y __ Patients Young Y Elderly Renal Hepatic

Subject Type Male | Group Healthy N= 21 M= 13 F= 10
Weight Mean 209.5 Range Group N= M= F=
Age  Mean _332 Range " | Group N= M= =

Subject Type . . | Group N= M= =
Weight Mean  165.6 Range Group N= = F=
Age Mean _ 28.5 Range __ Group N= M= F=
Treatment Group Dose Dosage Form Strength Lot # Lot Size

Healthy 3.75¢ Dentifrice 0.3% LD 96482 200 Kilograms
Sampling Times

Plasma 0,0.08, 025,0.5,0.75, 1.0, 2.0, 4.0, 6.0, 7.0, 12hr, 13hr, 24hr, 48hr

Urine None

Feces __ None

Assay Method:

c

- ~
Assay Sensitivity Limit of Quantification Target: 10.0 m’gﬂ /ml, Observed: 10.1 »fg/ml, % CV=35%

Assay Accuracy QC Target/Observed/% CV: 30.1/30.1/6.7%, 251.1/276.4/ 2.3%, 1406.3/1509.1/6.3%

Labeling Claims From
Study ’




Figure A-3: Triclosan Plasma Concentration-Time Pro

files at Steady-State
ng Dentifrice

(All Subjects)

Following TID Administration of Triclosan-Containi
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Table 3: Triclosan Plasma Concentration at Steady-State Following TID Administration of
Triclosan-Containing Dentifrice

Subject Time (hr)

00 008 025 050 0.75 1.0 2.0 40 6.0 70 12.0 13.0 240 48.0

11

12

14

15

16

17

18

19

20

2]
Mean 294.4 251.8 273.4 312.3 326.9 361.1 384.0 367.8 341.6 353.1 371.8 401.7 285.1 84.1

SD 1604 129.2 140.5 143.3 160.0 164.8 178.2 170.9 153.2 162.9 199.2 176.4 1239 43.5
CV% 545 513 514 459 490 456 464 465 448 46.2 536 439 435 517
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Table 4: Triclosan Plasma Pharmacokinetic Parameters at Steady-State
Following TID Administration of Triclosan-Containing Dentifrice

Subject AUC,, AUC,/3
(ng/hr/mL) (ng/hr/mL)

O 00 N A R WA e

10
11
12
13
14
15
16
17
18
19
20
21

Mean 8463 2821
- SD 3415 1138
CV% 404 - 404

AUC,.. Area under the concentration-time curve from 0 to 24 hours
AUC;./3, AUC), normalized for 3 doses administered during the 24-hour dosing period



NDA/IND# 20-231 Suppl/Amend. # Submission Date: §/5/97 Volume:

Study Type: Study #  97-1564-70

Study Title: Pharmacokinetic Study of a Triclosan Solution in Healthy Children 8 to 12 Years of Age
Clinical Investigator _ . Analytical Investigator

Site - Site

Single Dose: ___Y Multiple Dose: Washout Period:

Cross-Over N Parallel Other Desij;

gn
Fasted N_ Food Study N FDA High Fat Breakfast N
If fasted, how long (hrs.)? N/A

Normal__Y  Patients Yong Y _ Eldery Renal Hepatic
Subject Type Male Group Healthy N= 11 M= 7 F= 4
Weight Mean  98.7 Range Group = M= F=
Age  Mean _ 107 Range Group N= M= F=
Subject Type Group N= M= F=
Weight Mean 67  Range Group N= M= F=
~Age Mean 85 Range __ ] Group N= M= F=
Treatment Group Dose Dosage Form Strength Lot # Lot Size
Healthy 30ml __ | Aqueous Solution|0,01% 1631-80 10 Kilograms
Sampling Times

Plasma 0, 0.08, 0.25, 0.50, 0.75, 1.0hr, 2.0, 4.0, 6.0hr, 12.0, 24.0-48.0, 72.0

Urine None

Feces __ None

Assay Method: _

Assay Sensitivity Limit of Quantification Target: 10.0 mg/ml, Observed: 10.4 mg/ml, % CV=3.6%
Assay Accuracy QC Target/Observed /% CV: 30.1/29.2/7.9%, 251.1/244.9/8.7%. 1406.3/1426.2/5.1

Labeling Claims From
Study .




Project No. 97-1564-70

6.3  Demographics (Continued)

The demographics are presented below:

7.0

Subject Subject Height Weight
No. Initials Sex Age Race (in.) (ibs.)
101 M 12 African 60.5 94.0
American/
White
102 M il African 625 1225
American
103 F 9 White 575 - 820
104 F 8 White 50.0 51.0
105 F 9 White 515 61.5
106 M 11 White 60.5 124.5
107 M 10 White 575 109.0
~
108 F 8 White 53.5 73.5
109 M 1 White 54.0 77.0
110 M 12 White 65.0 101.0
11 M 8 White 53.5 63.0
STUDY SCHEDULE
Screening: May 1, 1997
Initiation of Treatment: May 3, 1997

Completion of Blood Collection:

May 6, 1997

Ju
P:



Table 1: Triclosan Plasma Concentrations in Healthy Children (8 to 12 Years of Age)
Following a Single Oral Ingestion of a 30 mL Aqueous Solution of Triclosan (0.01%)

Subject Time (hr)

00 008 025 05 075 1.0 20 40 60 120 240 480 T2
101*

102*
103
104
105
106
107
108
109
110

111

Mean 6.6 193 1587 338.0 374.6 4419 401.2 3082 250.5 168.0 932 460 31.8
SD 11.7 319 787 1367 1272 1555 159.7 200.7 188.1 87.6 424 728 716
CV% <1780 166.1 496 404 34.0 352 398 651 751 521 454 158.5 225.1

~Plasma data of subjects number 101 and 102 were excluded from calculations
tPlasma data there were below the limit of quantitation are expressed as 0.0
NR=not reportable .
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Table 2: Triclosan Plasma Pharmacokinetic Parameters in Healthy Children
(8 to 12 Years of Age) Following a Single Oral Ingestion of a 30 mL

Aqueous Solution of Triclosan (0.01%)

Pharmacokinetic Parameters

Subject tmax Cmasx Ka tin MRT
(br) (ng/ml)  (1/hr) (br) (br)

103
104
105
106
107
108
109
110
111

Mean 1.8 495.9 0.0453 16.8 19.3
SDh 1.9 164.7 0.0143 5.6 4.7
CV (%) 101.8 33.2 31.6 333 242

Coax = Observed peak plasma concentration

Lo = Observed Time 10 reach Co,

Ka = Elimination rate constant

tiz = Terminal elimination half-life

MRT = Mean residence time

AUC,.2« = Area under the plasma concentration-time curve from 0 to 24 hours
AUCqr= Area under the plasma concentration-time curve from O to infinity

-

AUC

(ng/hr/mL)
a .

0-2 0-inf

4571 6545
2058 2482
45.0 37.9

18



NCA Text - [C:\TRICLOSZ\NCA-OUT\NCA_OUT\CHILDI05.WTOI

Input File: Data - (C:\TRICLOSZ\DATA\CHILD—~1.XLS]

Start Time: 07:24:16 06-04-1997
End Time: 07:24:17 06-04-1997

WINNONLIN NONCOMPARTMENTAL ANALYSIS PROGRAM (V01.2)

Core Version 26JunSé

Listing of input commands

MODEL 200
NVARIABLES 22
NPOINTS 100

" “XNUMBER- 9 —
YNUMBER 10
NCONSTANTS 1
CONSTANTS 3.75
METHOD 2 ‘Linear trapezoidal
BTIME 24,72
MISSING ‘Missing*
NOBSERVATIONS 12
DATA ‘WINNLIN.DAT®
BEGIN

APPERRS THIS WAY

ON ORIGINAL

APDEARS THIS WAY
o ORIGIMAL

14
!

At A

—~anrET T""“c) ""‘Y
. 7 o R

| AR e %

ot T
B (s ’
d

19



WINNONLIN NONCOMPARTMENTAL ANALYSIS PROGRAM

Noncompartmental Analysis for Extravascular Administration

Linear Trapezoidal Rule Used to Compute AUC, AUMC

X Y Pred. Res. AUC AUMC WEIGHT
.0000 33.30 .0000 .0000 1.000
.8000E-01 90. 60 4.956 .2899 1.000
~-=2500. _ °  217.5 31.14 5.528 1.000
.5000 435.0 112.7 39.51 1.000
.7500 314.7 206.4 96.20 1.000
1.000 551.3 314.7 194.6 1.000
2.000 546.3 863.5 1017. 1.000
4.000 437.8 1848. - 3860. 1.000
6.000 230.3 2516. 6993. 1.000
24.00 - 87.70 75.25 12.45 5378. .3837E+05 1.000
48.00 *  29.40 39.93 -10.53 6783. .B056E+05 1.000
72.00 + 24.70 21.19 3.507 7432. .1188E+06 1.000

*) Starred values were included

in estimation of Lambda_z.

Dosing_time .0000
Rsq .8509
Rsqgladjusted; .7018
Corr(x:y) -.9224
Tlag . 0000
Tmax 1.0000
Cmax 551.3000
No. points_Lambda_:2 3
Tlast 72.0000
Clast 24.7000
AUClast 7432.0695
Lambda_z .0264
Lambda_z_lower 24.0000
Lambda_2_upper 72.0000
tl/2_Lambda_z 26.2573 .
AUCall 7432.0695
AUCINF (observed) 8367.7356
AUCINF (observed) /D 2231.3962
AUC_(Extrap(obs.) 11.1818
Vz (observed) /F .0170
Cl(observed) /F .0004
AUCINF (predicted) 8234.8940
AUCINF(predicted) /D 2195.9717
AUC_\Extrap(pred.) 9.7491
Vz (predicted) /F .0173
Cl (predicted) /F .000s

)

118839.9685

AUMClast

AUMCINF (observed) 221652.1032
AUMC_%Extrap(obs.) 46.3845
AUMCINF (predicted) 207055.2983

AUMC_\Extrap (pred.)
MRTlast

MRTINF (observed)
MRTINF (predicted)

NORMAL ENDING

70
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EXCLUSIVITY SUMMARY for NDA # 0 23 | SUPPL #

Trade Name _IDTAL T)VTH”ASTL Generic Name Net /T{zi I praT el
Aprlicant Name COLGAT HFD-__S&o
Aproroval Date

PARTT I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete
Parts II and III of this Exclusivity Summary only if you

T-T o= .answer "yes" to one or more of the following questions about

the submission.

a) Is it an original NDA?

YES /[ _—7 NO / /

b) Is it an effectiveness supplement?

YES / / NO /__ A
If yes, what type? (SEl1, SE2, etc.)

c) Did it require the review of clinical data other than to
support a safety claim or change in labeling related to
safety? (If it required review only of biocavailability
or bicequivalence data, answer "no.")

YES [/, —7 NO /___/

If your answer is "no" because you believe the study is
a bioavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments
made by the applicant that the study was not simply a
bioavailabilijy study.

If it is a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe
the change or claim that is supported by the clinical

data:
wig

Farm OGD-011347 Revised 8/7/95; edited B/B/95
cc:: Original NDA Division File HFD-8S Mary Ann Holovac




N’

d) Did the applicant request exclusivity?

vEs /7 o /__/

If the answer to (d) is "yes," how many years of
exclusivity did the applicant request?
5‘( earg
J

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient (s), dosage form,

- =mregtrength, route of administration, and d051ng schedule

previously been approved by FDA for the same use?

YES /__ / NO /. —7

If yes, NDA # Drug Name

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8.

3. 1Is this drug product or indication a DESI upgrade?

YES /__/ NO /. —7

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8 (even if a study was required for the upgrade).

Page 2




PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
J (Answer either #1 or #2, as appropriate)

3. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug
under consideration? Answer ‘"yes" 1if the active moiety
(including other esterified forms, salts, complexes, chelates
or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination
bonding) or other non-covalent derivative (such as a complex,
chelate, or clathrate) has not been approved. Answer "no" if
the compound requires metabolic conversion (other than
T deesterification of an esterified form of the drug) to produce
an already approved active moiety.

YES /___/ NO /___ /

If "yes," identify the approved drug product (s) containing the
active moiety, and, if known, the NDA #(s).

NDA #

NDA #

NDA #

2. Combination product.

If the product contains more than one active moiety (as
defined in Part II, #1), has FDA previously approved an
application under section 505 containing any one of the active

moieties in the drug product? If, for example, the
combination contains one never-before-approved active moiety
and one previously approved active moiety, answer "ves." (An

active moiety that is marketed under an OTC monograph, but
that was never approved under an NDA, is considered not
previously approved.)

YES /_—7 NO /__ /

If "yes," identify the approved drug product (s) containing the
active moiety, and, if known, the NDA #(s).

won ¢ 16985~ Glesw T Derdnce (F)

npa # _ [7-043 ﬂ!gﬁwﬁjgﬁ:ﬂa e\ »
noa # _ [6-Y% €6 P=300 Ao Algt vial Doad ro (Tbcla&”)

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY
TO THE SIGNATURE BLOCKS ON PAGE 8. IF "YES," GO TO PART III.

)

Page 3



) PART III THREE-YEAR EXCLUSIVITY FOR NDA’S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or
supplement must contain "reports of new clinical investigations
(other than biocavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant." This
section should be completed only if the answer to PART II, Question
1l or 2, was "yes."

1. Does the application contain reports of clinical
investigations? (The Agency interprets "clinical
investigations" to mean investigations conducted on humans
other than bioavailability studies.) If the application
contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,

- owmri: answer "yes," then skip to question 3(a). If the answer to
3(a) is "yes" for any investigation referred to in another
application, do not complete remainder of summary for that
investigation.

YES /I g NO /__ [/

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

) 2. A clinical investigation is "essential to the approval" if the
Agency could not have approved the application or supplement
without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
(i.e., information other than clinical trials, such as
bioavailability data, would be sufficient to provide a basis
for approval as an ANDA or 505 (b) (2) application because of
what is already known about a previously approved product), or
2) there are published reports of studies (other than those
conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient
to support approval of the application, without reference to
the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two
products with the same ingredient(s) are considered to be
bioavailability studies.

(a) In 1light of previously approved applications, is a
clinical investigation (either conducted by the applicant
or available from some other source, including the
published literature) necessary to support approval of
the application or supplement?

) YES /_l/_/ NO / /

Page 4




(b)

(c)

If "no," state the basis for your conclusion that a
clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

MoT AL 1oagLE

Did the applicant submit a list of published studies
relevant to the safety and effectiveness of this drug
product and a statement that the publicly available data
would not independently support approval of the
application?

. YES / / NO /=7
(1) 1If the answer to 2(b) is "yes," do you personally

know of any reason to disagree with the applicant’s
conclusion? If not applicable, answer NO.

YES /__/ NO /T
If yes, explain:

(2) If the answer to 2(b) is "no," are you aware of
published studies not conducted or sponsored by the
applicant or other publicly available data that
could independently demonstrate the safety and
effectiveness of this drug product?

YES /___/ NO /&=7

If yes, explain:

If the answers to (b) (1) and (b)(2) were both "no,"
identify the clinical investigations submitted in the
application that are essential to the approval:

Investigation #1, Study # ‘70-7131-0005’
Investigation #2, Study # 90‘-72#0006

Investigation #3, Study #

Page 5



In addition to being essential, investigations must be "new"
to support exclusivity. The agency interprets "new clinical
investigation" to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of a
previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a

- previously approved drug product, i.e., does not redemonstrate

something the agency considers to have been demonstrated in an
already approved application. ’

a) For each investigation identified as "essential to the
approval," has the investigation been relied on by the
agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied

—on only to support the safety of a previously approved
drug, answer "no.")

Investigation #1 YES /___/ NO [:::7
Investigation #2 YES /___/ NO /t::?
Investigation #3 YES /__/ NO / ~—T
If you have answered T"yes" for one or more

investigations, identify each such investigation and the
NDA in which each was relied upon:

NDA # Study #
NDA # Study #
NDA # Study #
b) For each investigatién identified as "essential to the

approval," does the investigation duplicate the results
of another investigation that was relied on by the agency
to support the effectiveness of a previously approved
drug product?

Investigation #1 YES /___/ NO /s—=F
Investigation #2 YES /___/ NO /f::7
Investigation #3 YES /___ / NO / o
If you have answered ‘yes" for one or more

investigations, identify the NDA in which a similar
investigation was relied on:

NDA # Study #
NDA # Study #
NDA # Study #

Page 6



c) If the answers to 3(a) and 3(b) are no, identify each
"new" investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not "new"):

Investigation #__, Study # é;qgl
(S
Investigation #__, Study # 'QQ
)
Investigation #__, Study # '(Ei)

To be eligible for exclusivity, a new investigation that is
essential to approval must also have been conducted or
sponsored by the applicant. An investigation was "conducted
or sponsored by" the applicant if, before or during the

-.-conduct of the investigation, 1) the applicant was the sponsor

of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in interest) provided
substantial support for the study. Ordinarily, substantial
support will mean providing 50 percent or more of the cost of
the study.

a) For each investigation identified in response to question
3(c): if the investigation was carried out under an IND,
was the applicant identified on the FDA 1571 as the
sponsor?

Investigation #1 !

IND # YES /¢~ ! NO /___/ Explain:

Investigation #2

IND # YES / =7 NO / / Explain:

!
!
!
!
!
!

(b) For each investigation not carried out under an IND or
for which the applicant was not identified as the
sponsor, did the applicant certify that it or the
applicant’s predecessor in interest provided substantial

support for the study? M m‘w

Investigation #1

YES / / Explain NO / / Explain

Page 7



') Investigation #2

YES / / Explain NO / / Explain

————— e

1
!
]
!
]
!
!
1
!
1
!
1
!

(c) Notwithstanding an answer of "yes" to (a) or (b), are
there other reasons to believe that the applicant should
not be credited with having "conducted or sponsored" the
study? (Purchased studies may not be used as the basis
for exclusivity. However, if all rights to the drug are
purchased (not just studies on the drug), the applicant

. . Mmay be considered to have sponsored or conducted the
studies sponsored or conducted by its predecessor in
interest.)

YES /___/ NO [/ _4=7""

If yes, explain:

jjw Pt 0 ¥,/99 7

Signature Date
Title: Plopcr mAnaere_
QMM@/? Hiolax
Signature of Division DiYeetor Date
\
;) cc: Original NDA Division File HFD-85 Mary Ann Holovac
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5,288,480

1

ANTIPLAQUE ANTIBACTERIAL ORAL
COMPOSITION

This is a division of Application Ser. No. 07/655,571,
filed Feb. 19, 1991, now U.S. Pat. No. 5,178,851, issued
Jan. 12, 1993, which is a continuation of icati
Ser. No. 07/393,566, filed Aug. 25, 1989, now U.S. Pat.
No. 5,032,386, granted Jul. 16,.1991, which is a con-
tinuation-in-part of Application Ser. No. 07/291,712,
filed Dec. 29, 1988, now U.S. Pat. No. 4,894,220,
granted Jan. 16, 1990, and of Application Ser. No.
07/346,258, filed May 1, 1989, now U.S. Pat. No.
3,043,154, granted Aug. 27, 1991, which are respec-
tively a continuation-in-part and a costinustion of applhi-
cation Ser. No. 07/008,901, filed Jan. 30, 1987, now
abandoned. '

This invention relates t0 an antibacterial antiplaque
oral composition dentifrice. More particularly, it relates
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* -40°an oral composition dentifrice containing & substan- 20

tially water-insoluble noncationic antibacterial agent
effective to inhibit plaque.

Dental piaque is a soft deposit which forms on teeth
as opposed to calculus which is a bard calcified deposit

on teeth. Unlike calculus, plaque may form oo any part 25

ofthetoolhmrfwe.plrﬁmhrlyhclndingnthegingi-
val margin. Hence, besides being unsightly, it is impli-
_cated in the occurrence of gingivitis.

Accordingly, it is highly desirable 1o include antimi-
crobial agents which have been know to reduce
in oral compositions. Frequently, cationic antibacterial
agents have been suggested. Moreover, in U.S. Pat. No.
4,022,880 to Vinson et al, & d providing zinc
ions as an anticalculus agent is admixed with an antibac-
taidagmteﬂ'ecﬁvetomudthemhofphqn:
bacteria. A wide varicty of antibacterial agents arc de-
scribed with the zinc compounds including cationic
materials such as guanides and guaternary ammonium
compounds as well as non-cationic compounds such as

halogensted salicylanilides aod halogenated bydrox- 40

ydiphenyl ethers. The noncationic antibacterial anti-
plaque halogenated hydroxydiphenyl ether, triclosan,
has also been described in combination with zine citrate
trihydrate in European Patent Publication 0161,899 to
SmonctlLTricloanisabodisclosedinEuropan
Patent Publication 0271,332 1o Davis as s toothpaste
component, containing a solubiliing agent suoch as
propyiene glycol

The cationic antibacterial materials such as chlorbexi-

dine, benrthonium chloride and cetyl pyridininm chlo- 50

ﬁdchnvebeatheaﬁjeaofpamhvaﬁpﬁonu
antibacteria] antiplaque agents. However, they are gen-
erally not effective when used with anionic materials.
Noncationic antibacterial materials, on the other hand,
can be compatible with anionic
composition.

However, oral compositions typically are mixtures of
numerous components and even such typically neutral
materials as humectants can affect performance of such

Moreover, even noncationic antibacterial agents may
have limited antiplaque effectiveness with commoniy
used materisls such as polyphosphate anticalculus
agents which are disclosed together in - Britich Patent
Publication 22 00551 of Gaffar et al and in EP 0251591
of Jackson et al. In commonly assigned Ser. No.
07/398,605 filed on Aug. 25, 1989, titled *Antibacterial,
Antiplaque Anticaiculus Oral Composition™, it is shown

plaque 30
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the antiplaquc effectiveness is greatly enhanced by in-
cluding an antibacterial-enhancing agent (AEA) which
enhances the delivery of said antibacterial agent to, and
fetention thereof on, oral surfaces and providing opti-
mized amounts and ratio of polyphosphate and AEA.

Further, even when polyphosphate anticalculus
agent is not present as in commonly assigned Ser. No.
07/398,606 filed on Aug. 25, 1989, titled “Antibacterial
Antiplague Oral Compasition”, antiplaque effectiveness
on soft oral tissue is optimized by including with the
AEA a solubilizing material which dissolves the nonca-
tionic antibacterial agent in saliva when the polishing
agent is a siliceous polishing agent present in amount of
about 5-30% . When the amount of polishing material is
about 30-75% by weight, the special solubilizing mate-
rial is not required, as in commonly assigned Ser. No.
07/399,669, filed on Aug. 23, 1989, titled “Antibacterial
Axntiplague Oral Composition”.

It is an advantage of this invention that sn oral com-
position dentifrice contsining a siliceous polishing
agent, a small but effective antiplaque amount of a su
stantially water-insoluble noncationic antibacterial
ageat and an AEA is provided to inhibit plaque forma-
tion, even withont requiring the presence of special
solubilizing agent.

It is an advantage of this invention that the AEA
enhances the delivery and retention of small but effec-
tive antiplaque amount of the antibacterial agent on
teeth and on soft oral tissues.

1t is a forther advantage of this invention that an
antiplaque oral composition is provided which is effec-
tive to reduce the occurrence of gingivitis. :

Additional advantages of this invention will be appar-
ent from consideration of the following specification.

In accordance with certain of its aspects, this inven-
tion relates to an oral composition dentifrice comprising
in an orally acceptable vebicie, about 5-30% by weight
of a siliceons polishing agent, about 0.25-0.35% by
weight of a substantially water insoluble noncationic
antibacterial agent, said oral composition dentifrice
comprising at least one of a surface active-agent and 2
flavoring oil, and about 0.05-4% by weight of said
AEA, sid oral composition dentifrice being substan-
tially free of polyphosphate anticalculus agent.

Typical examples of water insoluble noncationic anti-
bacterial agents which are particularly desirable from
considerations of antiplague effectiveness, safety and
formulation are:

HALOGENATED DIPHENYL ETHERS
Z'4,4’trichloro-2-hydroxy-dipheny! ether (Triclosan)
2,2'-dihydroxy-5,5'-dibromo-dipheny! ether.

HALOGENATED SALICYLANILIDES
4'S-dibromosalicylanilide
3,4 S-trichlorosalcyianilide
34 icylanilide
2,3,3',S-tetrachlorosalicylanilide
3,3',5-tctrachlorosalicylanilide :
3,5-dibromo-3'-triflcoromethyl salicylanilide
S-n-octanoyl-3'-trifluoromethy] salicylanilide
3,5-dibromo-4 -trifluoromethy! salicylanilide
3,5-dibromo-3'-trifiluoro methy! salicyianilide (Floro-

phene).

BENZOIC ESTERS

Methyl—p-Hydroxybenzoic Ester
Ethyl—p-Hydroxybenzoic Ester
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Propyl—p-Hydroxybenzoic Ester
Butyl—p-Hydroxybenzoic Ester.

HALOGENATED CARBANILIDES

3,4,4"-trichlorocarbanilide
3.trifluoromethyl-4,4'-dichlorocarbanilide
3,3 A-trichlorocarbanilide.

Phenolic Compounds (mdudmg phenol and its ho-
mologs, mono-and poly-alky]l and sromatic halo (e.g.
F,C1,Br,I)-phenols, resorcinol and catechol and their
derivatives and bisphenolic compounds). Such phenalic
compounds includes inter alis:

PHENOL AND ITS HOMOLOGS

Phenol
2 Methyl—Phenol
3 Methyl—Phenol
4 Methyl—Phenol -
4 Ethyl—Phenol
2,4-Dimethyl-—Phenol

. _w2s5-Dimethyl—FPhenol
3,4-Dirnethyi—Phenol
2,6-Dimethyl—Phenol
4-n-Propyl—Phenol
4-n-Butyl—Phenol
4-n-Amyl—Phenol
4-iert-Amyl—Phencl
4.n-Hexyl—Phenol
4-n-Heptyl—Phenol
2-Methoxy-4-(2-Propenyl)-Phenol (Eugenol)
2.Isopropyi-5-Methyl-Phenol (Thymol).

MONO- AND POLY-ALKYL AND ARALKYL
HALOPHENOLS

n-Propyl—p-Chiorophenol
n-Butyl—p-Chilorophencl
n-Amyl-—p-Chlorophenol
sec-Amyl—p-Chlorophenol
n-Hexyl—p-Chlorophenol
Cyclohexyl—p-Chlorophenol
n-Heptyl—p-Chlorophenol
n-Octyl—p-Chlorophenol
O-Chlorophenol
Methyl—o-Chlorophenol
Ethyl—o-Chiorophenol
n-Propyl—o-Chlorophenol
n-Butyl—o-Chlorophencl
n-Amyi-—o0-Chlorophenol
tert-Amyl—o-Chlorophenol
n-Hexyl—o-Chloropheno!

o-Phenylethyl-m-mnhyl—p—Chlorophenol
3-Methyl—p-Chloropheno

3 S-Dmethyl—p-c:hlorophenol
6-Ethyl-3-methyl—p-Chlorophenol
6-n-Propyl-3-methyl—p-Chlorophenotl
6-iso-Propyl-3-methyl—p-Chlorophenol
2-Ethyl-3,5-dimethyl—p-Chlorophenol
6-sec Butyl-3-methyl—p-Chlorophenol
2-is0-Propyl-3,5-dimethyl—p-Chlorophenol
6-Dicthyimethyl-3-methyl—p-Chlorophenol
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6-iso-Propyl-2-ethyl-3-methyi—p-Chlorophenol
2-sec Amyl-3,5-dimethyl—p-Chlorophenol
2-Diethylmethyl-3,5-dimethyl—p-Chlorophenol
6-s¢cc Octyl-3-methyl—p-Chlorophenol
p-Bromophenol
Methyl—p-Bromopheno}

- Ethyl—~p-Bromophenoi

a-Propyl—p-Bromophenol
n-Butyl—p-Bromophenol
a-Amyl—p-Bromophenol
sec-Amyl-—p-Bromophenol
n-Hexyl—p-Bromophenol
cyclohexyl—p-Bromophenol
o-Bromophenol
tert-Amyl—o-Bromophenol
n-Hexyl—o-Bromophenol
a-Propyl-mum-Dimethyl—o-Bromophenol
2-Phenyl Phenol
4-chloro-2-methyl phenol
4-chloro-3-methyl phenol
4-chloro-3,5-dimethy] phenol
2A-dichloro-3,5-dimethylpbenol
3,4,5,6-terabromo-~2-methylpbenol
S-methyl-2-peatyiphencl
4-isopropyl-3-methylphesol
S-chloro-2-hydroxydiphenylemthane.
RESORCINOL AND ITS DERIVATIVES

Resorcinol
Methyl—Resorcinol
Ethyl—Resorcinol
n-Propyl—Resorcinol
n-Botyl—Resorcinol
n-Am
n-Hexyl—Resorcinol
n-Heptyl—Resorcinol

}~Resoreinol
n-Nonyl—Resorcinol
Phenyl—Resorcinol
Benzyl—Resorcinol
Phenylethyl—Resorcinol
Phenylpropyl—Resorcinol
p-Chlorobenzyl—Resorcinol
S-Chloro—2.4-Dihydroxydiphenyl Methane
& -Chloro—2,4-Dihydroxydiphenyl Methane
S-Bromo—2.4-Dihydroxydiphenyl Methane

‘-Bromo—2,4-Dihydroxydiphenyl Methane.

BISPHENOLIC COMPOUNDS
Bisphenol A
2,2-methylene bis (4-chlorophenol)
2,2'-methylene bis (3,4,6-trichlorophencl) (hexachloro-

pheat)

2,2 -methylene bis (4-chloro-6-bromophenol)
bis (2-bydroxy-3,5-dichloropbenyl) sulfide
bis (Z-hydroxy-s-chlombmyl) sulfide.

The noacationic antibacterial agent is present in the
oral composition in an effective antiplaque amount of
about 0.25-0.359% by weight, preferably sbout 0.3%.
‘The antibacterial agent is substantially water-insoluble,
mesning that its solubility is less than about 19 by
weight in water at 25° C. and may be even Jess than
sbout 0.1%.

The preferred halogenated diphenyl ether is tricio-
san. The preferred phenolic compounds are phenol,
thymol, eugenol, hexyl resorcinol and 2,2"-methylene
bis(4-chloro-6-bromophenol). The most preferred anti-
bacterial antiplaque compound is triclosan. Triclosan is
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disclosed in aforementioned U.S. Pat. No. 4,022,880 as
an antibacterial agent in combination with an antical-
culus agent which provides zinc ions, and in German
Pateat Disclosure 3532860 in combination with a cop-
per compound. In European Patent Disclosure 0278744
it is disclosed in combination with a tooth deasitizing
agent containing a source of potassium ions. It is also
disclosed as an antipiaque agent in a dentifrice formu-
lsted to contain a lamellar liquid crystal surfactant
phase baving a lamellar spacing of less than 6.0 am and
which msy optionally contain a zinc salt in published
European Patent Application 0161898 of Lane et al and
in a dentifrice containing zinc citrate trikydrate in pub-
lished European Patent Application 0161899 1o Saxton
etal

The antibacterial-enhancing agent (AEA) which en-
bances delivery of said-antibacterial agent to, and reten-
_ tion_thereof on, oral surfaces, is employed in amounts
effective 10 achieve such enhancement within the range
in the oral composition of about 0.05% to about 4%,
preferably about 0.1% to about 3%, more preferably
about 0.5% to about 2.5% by weight.

AEA polymeric materials of the present invention
include those which can be characterized as having
utility as deatifrice adbesives or fixatives or dental ce-
ments. For exxmple, US. Pat. Nos. 4,521,551 and
4,375,036, each to Chang et al, describe commercially
available copolymer of methylvinyi ether-maleic anhy-
dride (Gantrez) as a denture fixative. However, there
hss not been recognition in the prior art that sdhesives,
fixatives or cements when applied in water-saluble or
water-swellable form together with substantially water-
insoluble non-cationic antibacterial antiplaque agents
could enhance the antibacterial activity of such agents.
Further, in U.S. Pat. No. 4,485,090 to Chang, Gantrez
AN copolymer is mentioned among polymeric anionic
membrane-forming materials which attach to a tooth
surface to form s hydrophobic barrier which reduces
elution of a previously applied therapeutic caries pro-
phylactic fluoride compound. Again, there is no recog-
nition that such polymeric material conld enhance the
antibacterial activity of substantially water-insoluble
non-cationic antibacterial antiplagque agents.

This AEA may be a simple compound, preferably a
polymerizable monomes, more preferably a polymer,
which latter term is entifely generic, including for ex-
ample oligomers, homopolymca. copolymers of two or

copolymers, cross-linked polymers and copolymers,
and the like. The AEA may be natural or synthetic, and
water insoluble or preferably water (saliva) solnble or
swellsble (hydratable, hydrogel forming). It has an
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(weight) average molecular weight of about 100 to .

about 1,000,000, preferably abom 1,000 to about
1,000,000, more preferably about 2,000 or 2,500 to sbout
250,000 or 500,000.

The AEA ordinsrily contains at least one delivery-
enhancing group, which is preferably acidic such as
sulfonic, phosphiric, or more preferably phosphonic or
carboxylic, or salt thereof, e.g. alkali metal or ammo-
nium, and at least one organic retention-enhancing
group, preferably & plurality of both the delivery-
enhancing and retention-enhancing groups, which latter
groups preferably have the formuia —(X)—R wherein
X is O, N, S, SO, SOa, P, PO or Si or the like, R is
hydrophobic alkyl, alkenyi, acyl, aryl, alkaryl, aralkyl,
heterocyclic or their inert-substituted derivatives, and n
is zero or | or more. The aforesaid “inert-substituted

>
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derivatives”, are intended to include substituents on R
which are generally non-hydrophilic and do not signifi-
cantly interfere with the desired functions of the AEA
as enhancing the delivery of the antibacterial agent to,
and retention thereof on, oral surfaces such as halo, e.g.
Cl; Br, 1, and carbo and the like. Mustrations of such
reteation-enhancing groups are tabulated below.

X
[

—00.R

methyl, ethyl, propyl, butyl, iscbatyl, t-betyl,
cyciohexyl, aliyl, beazyl, pheayl, chioropheayl, sylyl
pyridyl, furasyl, aceryl, beazoyl, butyryl,

pheaylacetsmido, et
thiobutyl, thicisobutyl, thicallyl, thiobenzyl, thiophenyl,
thiopropioayl, pbeaykthiocecetyl, thiobeazoyl, esc.
butyisuifoxy, sliylsulfozy, bemzyisulioxy,

phesylsulfony, etc.
butylsuifonyl, allysuifoayl, benrylsulfonyl,
pheayisclicayl, etc.

'l§8'ﬂz°
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As employed herein, the delivery-enhancing group
refers to one which attaches or substantively, adhe-
sively, cobesively or otherwise bonds the AEA (carry-
ing the antibacterial agent) to oral (e.g- tooth and gum)
surfaces, thereby “delivering” the antibacterial agent to
such surfaces. The organic retention-enhancing group,
generally hydrophobic, attaches or otherwise bonds the
agtibacterial agent 10 the AEA, thercby promoting
retention of the antibacterial agent to the AEA and
indirectly on the oral surfaces. In some instances, at-
tachment of the antibacterial agent occurs through
physical entrapment thereof by the AEA, especially
when the AEA is 2 cross-linked polymer, the strocture
of which inherently provides incressed sites for such
‘eatrapment. The presence of a higher molecular weight,
more hydrophobic cross-linking moiety in the cross-
linked polymer still further promotes the physical en-
trapment of the antibacterial agent to or by the cross-
linked AEA polymer.

Preferably, the AEA is an anionic polymer compris-
ing a chain or-backbone containing repeating units each
prefersbly containing at least one carbon atom and
preferably at least one directly or indirectly pendant,
monovalent delivery-eahancing group and at least one
directly or indirectly pendant monovalent retention-
enhancing group geminally, vicinally or iess preferably
otherwise bonded to atoms, preferably carbon, in the
chain. Less preferably, the polymer may contain deliv-
ery-enhancing groups and/or reunnon-nhmang
groups and/or other divalent atoms or groups as links in
the polymer chain instead of or in addition to carbon
atoms, or as cross-linking moieties.

It will be understood that any examples or illustra-
tions of AEA's disclosed heran which do not contain
both delivery-enhancing groups and retention enhanc-
ing groups may and preferably should be chemically
modified in known manner to obtain the preferred
AEA’s containing both such groups and preferably a
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plurality of each such groups. In the case of the gre-
ferred polymeric AEA’s, it is desirable, for mmximizing
substantivity and delivery of the antibacterial agent to
oral sorfaces, that the repeating units in the polymer
chain or backbone containing the acidic delivery en-
hancing groups constitute at Jeast about 10%, prefera-
bly at least about 50%, more preferably at least about
80% up to 95% or 100% by weight of the polymer.

According to a preferred embodiment of this inven-
tion, the AEA comprises a polymer containiag repeat-
ing units in which one or more phosphonic acid deliv-
ery-enhancing groups are bonded to one or more car-
bon atoms in the polymer chain. An example of such an
AEA is poly (vinyl phosphonic acid) containing units of
the formula:

—fea—a- !
ProyH;

—which however does not contsin a retention-enhancing

Eroup. A group of the latter type would however be
}msent in poly (1-phosphonopropene) with units of the
ormula: .

cn—cm—. n
— NN
CHy PO,

A preferred phosphonic acid-containing AEA for use 30 | ) oeions of sbout 1,000 to about 1,000,000, prefer-

haemspol)'(bctntymcphosphomc acid) containing
units of the formuia:

m
e
P» PO

wherein Ph is phenyl, the phosphonic delivery-enhanc-
ing group and the pheny! retention-enhancing group

being bonded on vicinal carbon atoms in the chain, or 2 40

copolymer of beta styrene phosphonic acid with vinyl
phosphonyl chloride having the units of .the foregoing
formula III alternating or in random association with
units of formula I above, or poly (alpha styrene phos-
phonic acid) containing units of the formula:

=[{CHy—C v
Y
P POrH,

in which the delivery—and retention—enhancing
groups are geminally bonded to the chain.

These styrene phosphonic acid polymers and their
copolymers with other inert ethylenically unsatursted
monomers generally have moleculsr weights in the
range of about 2,000 to about 30,000, preferably sbout
2,500 to abozt 10,000, and arc, with their methods of
preparation disclosed and claimed in concurrently filed
application Ser. No. 07/398,606 filed Aug. 25, 1989,

which disclosure is incorporated here. Such “inert” 60

monomers do not significantly interfere with the in-
taxdedfuncﬁonofmycopolymaemployedumm
herein.

Other phosphonic-containing polymers include, for
example, phosphonated cthylene having units of the
formula.

—{CH 1 «CHPOYH,) v

15
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where n may for exampie be an integer or have a value
giving the poiymer a moiecular weight of about 3,000;
and sodium poly (butene-4,4-diphosphonate) baving
units of the formula:

=[CHy—CH+
CHy—CH < (PO3Nsh and

poly (allyl bis (phosphonoethyl) amine) having units of

_ the formula:

—{CHy~CH+ . vu
CHr—N < {~CaH PO

Other phosphonated polymers, for example poly (allyl
pbhosphono acetate), phosphonated polymethacrylate,
etc. and the geminal diphasphonate polymers disclosed
in EP Publication 0321233 may be employed herein as
AEA’s, provided of coursc thst they cantain or are
modified to contain the sbove-defined organic reten-
tion-enhancing groups.

According 10 another preferred embodiment, the
AEA may comprise a synthetic anionic polymeric paly-
carboxylate. Although not used in the present invention
to coact with polyphosphate anticslculus agent, syn-
thetic anionic polymeric polycarboxylste having a mo-

ably about 30,000 to about 500,000, has been used as an
inhibitor of alkaline phosphatase enzyme in optimiring

the anticalculus effectiveness of linear molecularly de-
hydrated polyphosphate saits, as disclosed in U.S. Pat.
No. 4,621,977 to Gaffar et al. Indeed, in published Brit-
ish Patent Publication 22 00551, the polymeric polycar-
baxylate is disclosed as an optional ingredieat in oral
compositions containing linear molecularly dehydrated
polyphosphate salts and substantially water-insoluble
nancationic antibacterial agent. It is further observed, in
the context of the present invention that such polycar-
boxylate when containing or modified to contain reten-
tion-enhancing groups is markedly effective to enhance
delivery and retention of the noncationic antibacterial,
antiplaque agent to dental surfsces when another ingre-
dient with which the polymeric polycarboxyiste wonld
coact (that is, molecularly dehydrated polyphosphate)
is absent; for instance, when the ingredient with which

goth:polymmcpolywboxymem-speuaﬂythe
antibacterial

35
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noncationic agent.

Synthetic anionic polymeric polycarboxylstes and
their complexes with various cationic germicides, zinc
and magnesium have been previously disclosed as an-
ticalculus agents per se in, for example US. Pat. No.
3,429,963 10 Shedlovsky; U.S. Pat No. 4,152,420 to
Gaffar; U.S. Pat. No. 3,956,480 to Dichter et al; U.S.
Pat. No. 4,138477 to Gafifar; and US. Pat. No.
4,183,914 to Gaffar et al. It is to be understood that the
synthetic anionic polymeric polycarboxylates so dis-
closed in these several patents when containing or mod-
ified to contain retention-enhancing groups are opena-
tive in the compositions and methods of this invention
and such disclosures are to that extent incorporated
herein by reference thereto.

The synthetic anionic polymeric polycarboxylates
empioyed herein are well known, being often empioyed
in the form of their free acids or preferably partially or
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more prefersbly fully neutralized water soluble or
water swellsble (hydratable, gel forming) alkali metal
(c.g- potassium and preferably sodium) or ammonium
salts. Preferred are 14 to 4:1 copolymers of maleic
anhydride or acid with another polymerizable ethyleni-
cally unsaturated monomer, preferably methyl vinyl
ether/maleic anhydride having a molecular weight
(M.W.) of about 30,000 to about 1,000,000, most prefer-
sbly about 30,000 to sbout 500,000. These copolymers
are available for example as Gantrez, e.g. AN 139
(MW 500,000), A.N. 119 (M.W. 250,000); and prefers-
bly S-57 Pharmaceutical Grade (M.W.70,000), of GAF
Corporation.

Other AEA operative polymeric polycarboxylates
coutaining or modified 10 coatsin retention-enhancing
groups include those disclosed in U.S. Pat. No.
3,956,480 referred to above, such as the 1:1 copolymers

. gt;_mleic anhydride with ethyl acrylste, hydroxyethy!

“methacrylate, N-vinyl-2-pyrollidane, or ethylene, the
Iatter being available for example as Monsanto EMA
No. 1103, M.W. 10,000 and EMA Grade 61, and 1:1
copolymers of acrylic acid with methyl or hydroxy-
ethyl methacrylste, methyl or ethyl acrylate, isobutyl
vinyi ether or N-vinyl-2-pyrrolidone.

Additional operative polymeric polycarboxylates
disclosed in above referred to U.S. Pat. No. 4,138,477
and 4,183,914, containing or modified to contain reten-
tion-enhancing groups. include copolymers of maleic
anhydride with styrene, isobutylene or ethyl vinyl
ether, polyacrylic, polyitaconic and polymaleic acids,
and sulfoacrylic oligomers of MW. as low as 1,000,
availsble as Uniroyal ND-2.

Suitable generally are retention-enhancing group-
containing polymerized olefinically or ethylenically
unsaturated carboxylic acids containing an activated
carbon-to-carbon olefinic double bond and-at least one
carboxyl group, that is, an acid containing an olefinic
double bond which readily functions in polymerization
because of its presence in the monomer molecule either

10
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in the alpha-beta position with respect 10 a carboxyl 40

EToup or as purt of a terminal methylene grouping.
Hiustrative of such acids are acrylic, methacrylic, etha-
cryiic, alpha-chloroscrylic, crotonic, bets-acryloxy
propionic, sorbic, alpha-chlorsorbic, cianamic, beta-
glutaconic, aconitic, alphs-phenylscrylic, 2-benzy!
acrylic, 2-cyciohexylacrylic, angelic, umbellic, fumaric,
maleic acids and anhydrides. Other different olefinic
monomers copolymerizable with such carboxylic mon-
omers include vinylacetate,
maleate and the like. Copolymers ordinarily contain
sufficient carboxylic sait groups for water-solubility.
Also uscful -herein are so-called carboxyvinyl poly-
mers disclosed as toothpaste components in U.S. Pat.
No. 3,980,767 to Chown et al; U.S. Pat. No. 3,935,306 to
Roberts et al; U.S. Pat. No. 3,919,409 to Perla et al; U.S.
Pat No. 3,911,904 to Harrison, and U.S. Pat. No.
3,711,604 to Colodaey et al They are commercially
available for example under the trademarks Carbopol
934, 940 and 941 of B. F. Goodrich, these products
consisting essentially of a colloidally water-soluble pol-
ymer of polyacrylic acid crosslinked with from about
0.75% to about 2.09% of polyally] sucrose or polyally
pentserythrital as cross linking ageat, the cross-linked
structure and cross-linkages providing the desired re-
tention enhancement by hydrophobicity and/or physi-
cal entrapment of the antibacterial agent or the like.
Polycarbophil is somewhat similar, being poly scrylic

4S

vinyl chlonde. dhnahyl $0.
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acid cross-linked with less than 0.2% of divinyl glycol,
the Jower proportion, molecular weight and/or hydro-
phobicity of this cross-linking agent tending to provide
little or no retention enbancement. 2,5-dimethyl-1,5-
hexadienc exemplifiss & more effective retention-
enhancing cross-linking agent.

The synthetic anionic polymeric palycarboxylate
component is mainly a hydrocarbon with optional halo-
gen and O-containing substituents and linkages as pres-
ent in for example ester, ether and OH groups, and is
employed in the instant compositions in appraximate
weight amounts of 0.05 to 4%, preferably 0.05 to 3%,
more preferably 0.1 to 2%.

The AEA may also comprise natural anionic poly-
mesic polycarboxylates containing retention-enbancing
groups carboxymethyl cellulosc and other binding
agents gums and film-formers devoid of the above-
defined delivery-enhancing and/or retention-enhancing
groups are ineffective as AEA's.

As illustrative of AEA's containing phosphinic acid
and/or sulfonic acid delivery enhancing groups, there
may be mentioned polymers and copolymers containing
units or moieties derived from the polymerization of
vinyl or allyl phosphinic ard/or sulfonic acids substi-
tuted as needed on the 1 or 2 (or 3) carbon atom by an
organic retention-enbancing group, for example having
the formula —(X)s—R defined above. Mixtures of these
monomers may be employed, and copolymers thereof
with one or more inert polymerizable ethylenically
unsaturated monomers such as those described above
with respect to the operative synthetic anionic poly-
meric polycarboxylates. As will be noted, in these and
other polymeric AEA's operative herein, usually only
one acidic delivery-enhancing group is bonded to any
given carbon or other atom in the poiymer backbone or
branch thereon. Polysiloxanes containing pendant
delivery-enhancing groups and retention enhancing
groups may also be employed as AEA's herein. Also
effective as AEA's herein are ionomers containing or
madified to contain delivery- and retention-cahancing
groups. fonomers are described on pages 546-573 of the
Kirk-Othmer Encyciopedia of Chemical Technology,
third edition, Supplement Volume, John Wiley & Sons,
Inc. copyright 1984, which description is incorporated
herein by reference. Also effective as AEA’s herein,
provided they contain rare modified to certain reten-
tion-enhancing groups, are polyesters, polyurethanes
and synthetic and natural polyamides including proteins
aad proteinaceous materials such as collagen, poly
(argenine) and other polymerized amino acids.

Without being bound to a theory, it is belicved that
the AEA, especially polymeric AEA, is genenlly an
anionic film forming material and is thought to attach to
tooth surfaces and form a coatinuous film over the
surfaces, thereby preventing bacterial attachment to
tooth surfaces. It is possible that the noncationic soti-
bacterial agent forms a complex or other form of associ-
ation with the AEA,, thus forming a film of a complex or
the like over tooth surfaces. The film forming property
of the AEA and the enhanced delivery and film forming
property of the AEA and the enhanced delivery and
retention of the antibacterial agent on tooth surfaces
due to the AEA appears to make tooth surfaces un-
favourable for bacterial accumulation particularly since
the direct bacteriostatic action of the antibacterial agent
controls bacterial growth. Therefore, through the com-
bimation of three modes of actions: |) enhanced deliv-
ery, 2) Jong retention time on tooth surfaces, and 3)
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prevention of bacterial attachment 10 tooth surfaces, the
oral composition is made efficacions for reducing
plaque. Similar antiplsque effectiveness is atained on
soft oral tissue at or near the gum line.

In aforementioned application Ser. No. 398,606, filed
on even date herewith, titled “Antibacterial Antiplaque
Oral Compositions” wherein the dentifrices thereof
contain about 5-309% by weight of a siliceous polishing
agent, 3 material which solubilizes the noncationic anti-
bacterial agest to render it effective in delivery to soft
oral tissues at the gum line is employed. In the preseat
invention, when the amount of the noncationic antibac-
terial agent is optimized at about 0.25-0.35% by weight,
it is found that the solubilizing agent is not required; but
is rather optional.

In the oral preparation deatifrice, an orally accept-
able vehicle including 8 water-phase with humecuant is
present. Water is present typically an amount of at least

-~about 3% by weight, generally about 3-35% and ho-
mectant, preferably glycerine and/or sorbitol, typically
total about 6.5-75% or 809 by weight of the oral prep-

- aration dentifrice, more typically about 10-75%. Refer-
ence hereto to sorbitol refers 10 the material typically as
available commercially in 70% squeous solutions. Al-
though not required in the present invention whersein
about 0-25-0.35% of the water insoluble non-cationic
antibacterial agent is present optionally, an additional
ingredient which assists solubilization of the antibacte-
rial agent in saliva may be incorporated in the water-
bumectant vehicie. Soch optional solubilizing agents
include humectsnt polyols such as propylene glycol,
dipropylene glycol, and hexylene glycol, cellosolves
such as methyl cellosolve and ethyl cellosolve, vegets-
ble oils and waxes containing at least about 12 carbons
in a straight chain such as olive oil, castor oil and petro-
latum and esters such as amyl acetate, ethyl acetate and
benzyl benzoate. As used herein “propylene glycol”
includes 1,2-propylene glycol and 1,3-propylene glycol.
Significant amounts of polyethylene glycol particularly
of molecular weight of 600 or more should be avoided
since polyethylene glycol effectively inhibits the znti-
bacterial activity of the noncationic antibacterial agent.
For instance, polyethylene glycol (PEG) 600 when
present with triclosan in a weight ratio of 25 triclosan:1
PEG 600 reduces the antibacterial activity of triclosan
by a factor of sbout 16 from that prevailing in the ab-
sence of the polyethylene glycol

The pH of such oral preparation dentifrice of the
invention is generally in the rental range of about 4.5 to
about 9 or 10 and not preferably sbout &5 to about 7.5.
It is noteworthy that the compositions of the invention
may be applied orally at a pH below 5 without substan-
tially decaicifying or otherwise damaging dental
ensmel. The pH can be controlled with acid (e.g. citric
acid or benzoic acid) or base (e.g. sodium hydrozxide) or
buffered (as with sodinm citrate, benzoate, carbonate,
or bicarbonate, disodium hydrogen phosphate, sodium
dihydrogen phosphate, etc.).

In this inveation, the oral composition dentifrice may
be substantially gel in character, such as a gel dentifrice.
Such gel oral preparations contain siliceous dentally
polishing material. Preferred polishing materials in-
clude crystalline silica having particle sized of up 0
about 5 microns, a mean particle size of up 10 about 1.1
wmicrons, and a surface srea of up to about 50,000
cm.2/gm., silica gel or colloidal silica and complex
amorphous alkali metal aluminosilicate.
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When visually clear or opacified gels are employed, a
polishing agent of colloidal silica, such as those sold
under the trademark SYLOID as Syloid 72 and Syloid
74 or under the trademark SANTOCEL as Santocel
100 or alkali metal almuinosilicate complexes (that is,
silica containing alumina combined .in its matrix) are
particularly useful, since they are consistant with gel-
like texture and have refractive. indices close to the
refractive indices of gelling agent-liquid (including
water and/or humectsnt)systems commonly used in
dentifices.

The polishing material is generally present in the oral
composition dentifrices such as toothpaste or gel com-
positions in weight concentrations of about 5% to about
30%.

In a gel toothpaste, the liquid vehicie may typically
comprise about 3-33% by weight of water, such as
about 10-35%, and humectant in an amount ranging
from about 6.5% to about 80%, such as sbout 10% to
abomSO%bywughtofthcpmlndargeh
where the refractive index is an important consider-
atian, about 3-309 of water, 0 to about 70% of glycer-
ine and aboat 20-25% of sorbitol are preferably em-
ployed.

The oral composition dentifrices typically contain a
patural or synthetic thickener or gelling agent in pro-
portions of about 0.1 to about 10%, preferably aboat 0.5
to about 5%. A suitable thickener is synthetic hectorite,
a synthetic colioidal magnesium alkali metal silicate
camplex clay available for example as Laponite (e.g.
CP, SP 2002.D) marketed by Laporte Industries Lim-
ited. Laponite D analysis shows, approximately by
weight, 38.00% SIO2, 25.40% MgO, 3.05% Na:O,
0.98% Li;0, and some water and trace metals. Its trae
specific gravity is 2.53 and it has an apparent bulk den-
sity (g/ml st 8% moisture) of 1.0.

Other suitsble gelling agents or thickeners include
Irish moss, i~carrageensn, gum tragacanth, starch, poly-
vinylpyrrolidone, hydroxyethypropyl-cellulose, hy-
droxybuty] methyl cellulose, hydroxypropyl methyl
cellulose, hydroxyethyl cellulose (e.g. available as Na-
trosol), sodium carboxymethyl cellulose, and colloidal
silica such those available as finely ground Syloid 244
and Sylodent 15.

'l'heumybeamdencyforthednﬁﬁ'icemacpu-
ate into liquid and solid portions when about 5% by
weight or more of the opt:onal solubilizing material
such as propylene glycol is present. Furthermore, in the
present invention excellent antiplaque effects be
obtained with small amounts of antibacterial agent
which do not even require solubilizing agent. In the
present invention, a preferred dentifrice contains about
0.3% by weight of the aatibacterial sgent and about
1.5-2% by weight of the polycarboxylate.

Without being bound to a theory whereby the advan-
tages of this invention are achieved, it is believed that an
aqueous, humectant vehicle is normailly solubilized in -
surfactant micelles in the mobile phase (that is, not in-
cluding gelling agent and polishing agent) of a dentfrice
formuis. The mobile phase solution of dentifrice during
use can become diluted with saliva which causes triclo-
san to precipitate. However, in the present invention, it
is found that even in the absence of a special solubilizing
material for triclosan, when the amount of triclosan is
about 0.25%-0.35% by weight and the polycarboxylate
is present, sufficient triclosan is present to exert an ex-
cellent antiplaque effect on the soft tissues at the gum
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line. Similar remarks spply to other water-insojuble
noncationic antibacterial agents herein described.

The oral composition dentifrice may also contain s
source of fluoride ions, or flucrine-providing compo-
pent, as anti-caries agent, in an amount sufficient to
supply about 25 ppm 10 5,000 ppm of fluoride ions.
These compounds may be slightly soluble in water or
may be fully water-soluble. They are characterized by
their ability to release finoride ions in water and by
substantial freedom from undesired reaction with other
compounds of the oral preparation. Among these mate-
rials are inorganic fluoride salts, such as sojuble alkali
metal, alkaline earth metal salts, or example, sodium
flsoride, potassium fluoride, ammoniom fluoride, cal-
cium fluoride, a copper fluoride such as cuprous fluo-
ride, zinc fluoride, barium fluoride, sodium fourosili-
cate, ammonium flourosilicate, sodium fluorozirconate,
ammonium fluorazirconate, sodium monofluorophos-
phate, aluminum mono-and di{flucrophosphate, and
fluorinated sodium caicium pyrophosphate. Alkali
" ‘metal and tin fluorides, such as sodium and stannous
fluorides, sodium monofluorophosphate (MFP) and
mixtures thereof, are preferred.

The amount of fluorine-providing compound is de-
pendent to some extent upon the type of compound, its
solubility, and the type of oral prepsration, but it must
be a non-toxic amount, generally about 0.0005 to about
3.0% in the preparation. In a dentifrice preparation, e.g.
dental gel and an amount of such compound which
releases up to about 5,000 ppm of F ion by weight of the
preparation is comsidered satisfactory. Any suitable
minimum xmount of sach compound may be used, but ft
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is preferable 10 employ sufficient compound to reicase -

about 300 to 2,000 ppm, more preferably about 800 to
about 1,500 ppm of fluoride ion. -

Typically, in the cases of alkali metal flnorides, this
component is present in an amount up to about 2% by
weight, based on the weight of the preparation, and
preferably in the range of about 0.05% 10 .19. In the

case of sodium monofivoropbosphate, the compound 40

may be present in an amount of about 0.1-39, more
typically about 0.76%.

It will be understood that, as is conventional, the oral
preparations are to be sold or otherwise distributed in
suitable labelled packages. Thus a dentifrice gel will
ususlly be in a collapsible tube, typically aluminum,
lined lead or plastic, or other squeeze, pump or pressus-
ized dispenser for metering out the contents, having a
lﬁb:ld&m‘bingi:.inmbnnce.nadmﬁﬁieegdorthe

Organic surface-active agents are nsed in the compo-
sitions of the present invention to achieve increased
prophylactic action. Moreover, they assist in achieving
thorough and complete dispersion of the antiplaquc
antibacterial agent throughout the oral cavity, and ren-
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der the instant compositions more cosmetically accept-

able. Indeed, at least one of surface-active agent or
flavoring oil is present to effect desired the solubiliza.
tion of the antibacterial agent. The organic surface-ac-
tive material s preferably anionic, nonionic or am-
pholytic in nature, and it is preferred to employ ss the
surface-active agent a detersive materia) which imparts
to the composition detersive and foaming propertics.
Suitable examples of anionic surfactants are water-solu-
ble salts of higher fatty acid monoglyceride monosul-
fates, such as the sodium sait of the monosuifated mono-
glyceride of hydrogenated coconut oil fatty acids,
higher alkyl sulfates such as sodium laury) sulfate, alkyl

L
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aryi sulfonates such as sodivm dodecyl benzene sulfo-
nate, higher alkyl sulfoscetates, higher fatty acid esters
of 1,2-dihydroxy propanc sulfonate, and the substan-
tially saturated higher aliphatic acyl amides of lower
aliphatic amino carboxylic acid compounds, such as
those having 12 to 16 carbons in the fatty acid, alkyl or
acyl radicals, and the like. Examples of the last men-
tioned amides are N-lauroyl sarcosine, and the sodium,
potassium, and ethanolamine salts of N-lanroyl, N-
myristoyl, or N-palmitoyl sarcosine which should be
substantially free from soap or similar higher fatty acid
material. The use of these sarcosinate compounds in the
oral compositions of the present invention is particu-
larly advastageous since these materiais exhibit a pro-
longed and marked effect in the inhibition of acid for-
mation in the oral cavity duc 10 carbohydrate break-
down in addition 1o exerting some reduction in the
solubility of tooth enamel in acid solutions. Examples of
water-soluble nomionic surfaciants are condensation
products of ethylene oxide with various reactive hydro-
gen-containing compounds reactive therewith having
long hydrophobic chains (e.g. aliphatic chains of about
12 to 20 carbon atoms), which condensation products
(‘ethozamers™) contain hydrophilic polyoxyethylene
moictics, such as condensation products of poly(cthy-
lene oxide) with fatty acids, fatty alcohols, fatty amides,
polyhydric alcohols (c.g. "sorbitan momosterate) and
polypropyleneoxide (e.g. Pluronic materials).

Surface active agent is typically present in amount of
about 0.5-5% by weight, prefereably about 1-2.5%. As
indicated, surface-active agent is believed to assist in
dissolving the noncationic antibacterial agent. .

Various other materials may be incorparated in the
oral preparations of this invention such as whitening
agents, preservatives, silicones, chlorophyil compounds
and/or ammoniated material such as urea, diammonium
phosphate, and mixtures thereof. These adjuvants,
where present, are incorporated in the preparations in
amounts which do not substantially adversely affect the
properties and characteristics desired. Significant
amounts of zinc, magnesium and other metal salts and
materials, which are generally soluble and which would
complex with active components of the instant inven-
tion are to be avoided.

Any suitsble flavoring or sweetening material may
also be employed. Examples of suitable flavoring con-
stituents are flavoring oils, £.g. oil of spearmint, pepper-
ment, wintergreen, sassafras, clove, sage, encalyptus,
marjoram, cinnamon, lemon, and orange, and methyl
salicylate. Suitable sweetening agents include sucrose,
lactose, maltose, xylitol, sodivum cyclamate, perillartine,
AMP (aspartyl phenyl alanine, methy! ester), saccha-
rine and the like. Suitably, flavor and sweetening agents
may each or together comprise from about 0.1% to 5%
more of the preparstion Moreover, flavaring oil is
believed to aid the dissolving of the antibacterial agent,
together with or even in the shsence of surface-active

ent.

.'ln the preferred practice of this invention an oral
composition dentifrice containing the composition of
the present invention is preferably applied regularly to
dental enamel and soft oral tissves, particularly at or
near the gum line, such as every day or every second or
third day or preferably from ] to 3 times daily, at a pH
of about 4.5 to about 9, generally about 5.5 to about 8,
preferably about 6 to 8, for at Jeast 2 weeks up to 8
weeks or more up to lifetime.
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The compositions of this invention can be incorpo-
rated in Jozenges, or in chewing gum or other products,
e.g. by stirring into 8 warm gum base or coating the
outer surface of a gum base, illustrative of which may be
mentioned jelutong, rubber latex, vinylite resins, etc.,
desirably with conventional plasticizers or softeners,
sugar or other sweeteners or carbohydrates such as
glucose, sorbitol and the like.

The following exampies are further iltustrative of the
pature of the present invention, but it is anderstood that
the invention is not limited thereto. All amounts and
proportions referred to herein and in the appended
claims are by weight, unless otherwise indicated.

EXAMPLE 1
‘The following dentifrice is prepared:
= ~ Parts
A B

CGlycerine 10.00 -—
Propylese Glyool - 10.00
Sorbitol (70%) 25.00 15.00
lota carrageenan 0.60 0.60
Gentrez §-97 200 .00
Sodisey Seccharia 040 0.40
Sodism Fluvoride [.&7k} 0243
Sodism Hydroxide (50%) 1.00 1.00

iwrn Oxide 050 030
Silica Polishing t 20.00 20.00
(Zeodent 113)
Silics Thickeney (Sylox 15) .50 450
Sodism Lasryl Sulinte 200 00
Water 31307 31.507
Tricolossa 030 0.0
Flavor Ol 0.95 0.95
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The sbove dentifrice A delivers Triclosan to the teeth 3

and soft gum tissue essentially as well as dentifrices B
containing a special solubilizing agent for Triclosan. In
other words, a special solubilizing agent is not required
for the dentifrice of the present invention to be effec-
tive. Further, 3 corresponding dentifrice in which the
Gantrez polycarboxylate is absent is substantially
poorer in delivering Triclosan. .

In the foregoing example, improved results may aiso
be obtained by replacing triclosan with other antibacte-
rial agents herein described such as phenol, thymol,
eugenol and 2.2'-methylene bis (4-chloro-6-bromo-
phenol) and/or by replacing Gantrez with other AEA's
such as & 1:1 copolymer of maleic anhyride and ethyl
acrylate, sulfoacrylic oligomers, Carbopols (e.g. 934).
and polymers of alphs or beta-styrenephosphbonic acid
monomers and copolymers of these monomers with
cach or with other ethylenically unsaturated polymeriz-
able monomers such as vinyl phosphonic acid. -

EXAMPLE 2

The following liquid phase dentifrice solutions are
tested for uptake and retention of triclosan on saliva
coated HA disks following the test procedures de-

scribed in Example 1 with the indicated resuits:
Pans

logrediears A B C D
Sorbitol (70% solution) 300 300 300 300
Giyeesol 95 98 9.8 9.5
‘Propylene Glycol 0s 0.3 0.3 0.3
SLS 200 200 200 200
NoF 0243 01243 0243 026
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-continued

Ports
B C
Q9s 095 0.95

(X} a3 03
36.507 S$4.307 34.507

D

08s
03
34507

A

0

0
360

Alcohol

Polyviayl
Adjested 0 pH €S with NsOH 310 1740 360

1830
1360
tos0

$3.0

The above resnits show that solution (D) containing
polyvmyl alcohol, not an AEA hereunder, produced a
triclosan uptake of only 36.0, quite similar to the 31.0
uptake of the control solution (A) without additive. In
contrast, solation (C) with poly (alpha-styrenephos-
phonic acid) produces an uptake of 86.0, more than
double that of solutions (A) and (D), and solution (B)
with poly (beta-styrenephosphonic acid) produces an
uptake about 5 times that of solutions (A) and (D), tend-
ing to indicate further that vicinal substitution of the
delivery-enhancing group yields superior results. The
above results also show the surprisingly good retention
of triclosan on the HA disks over time obtained with
solution (B) containing poly (bets-styrenephosphonic
acid (M.W’s about 3,000 to- 10,000).

‘This invention has been described with respect to
certain preferred embodiments and it will be under-
stood that modifications and variations thereof obvious
10 those skilled in the art are to be included within the
purview of this spplication and the scope of. the ap-
pended claims.

We claim:

1. An oral composition for atiaching, adhering or
bonding a plaque-inhibiting ageat to oral tooth and gum
surface comprising in an orally scceptable aqueous
humectant vehicle, about 5-30% by weight of a sili-
ceous polishing agent, sbout 0.25%-0.35% by weight of
a substantially water insoluble noncationic antibacterial
agent, said oral composition comprising at least onc of a
surface active agent and a flavoring oil and about
0.05-49% by weight of an antibacterial-eabancing agent
which contains at ieast one delwu'y-enhnung func-
tional group and at least one crganic reteation-enhanc-
ing group, wherein said delivery-enhancing group en-
hances delivery of said antibacterial agent to oral tooth
and gum surfaces and said retention-enhancing group
enhances attachment, adherence or bonding of said
antibacterial agent on oral tooth and gum surfaces,
wherein said oral composition is free of polypbosphate
anticalculus agent in an effective anticalculus amount
and said vehicle is other than polyethylene glycol
which reduces the antibacterial activity of said antibsc-
terial agent.

2. Thconlcomponuonchlmedmclumlwhmm
said antibacterial agent is selected from the group con-
sisting of halogenated diphenyl cthers, halogenated
salicylanilides, benzoic esters, halogenated carbanilides
and phenolic compounds.
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3. The oral compositior claimed in claim 2 wherein
said antibacterial agent is a halogenated diphenyl ether.

4. The oral composition claimed in claim 3 wherein
said halogenated dipheny! ether is 2,4,4-trichioro-2'-
hydroxypheny] ether.

5. ‘l'heonlconponuonchnnsmmyoneofchmsl
to 4 wherein said surface active agent is present in
amount of about 0.5-5% by weight.

6. The oral composition claims in any one of claims 1
to 4 wherein said flavoring oil is present in amount of
about 0.1-5% by weight

7. The oral nonlccordmglomyoneof
claims 1 to 4 wherein said anti g agent
has an average molecular weight of about 100 10 about
1,000,000.

8. Theonleomponuonwea'dmgtochm7wham
said delivery-enhancing group is acidic.

9. The oral mpummdmgtochmlwhaan
said d:hva-y-enhnung group is seiected from the
group consisting of carboxylic, phosphoric, phosphinic,
and sulfonic acids, and salts, and mixtures thereof and
wherein said organic retention-enhancing group com-
prises the formula —{(X)»—R wherein X is O, N, S, SO,
S02, P, PO or Si, R is bydrophobic aikyl, aryl, alkaryl,
alkenyl, acyl, aralkyl, heterocyelic, or inert-substituted
derivatives thereof, and n'is zero or 1 or more and
wherein said antibacterisl-enhancing sgent is a natural
or synthetic monomer or a polymer selected from the
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group consisting of oligomers, homopolymets. copoly-
mers of two or more monomers, ionomers, block co-
polymers, graft copolymers and cross-linked polymers
and monomers.

10. The oral composition according to claim 9
wherein said antibacterial-enhancing agent is an anionic
polymer containing a plurality of said delivery-enhanc-
ing and retention-enhancing groups.

11. The oral composition according to claim 10
wherein said anionic polymer comprises a chain con-
taining repeating units each containing at least one car-
bon atom.

umordeompodﬁonwcordingtochhnu
wherein the unit contains at least one delivery-enhanc- -
ing group and at least onc retention-enhancing group
bonded to the same, vicinal, or other atoms in the chain.

13. The oral preparation accordmg to claim 9
wherein the delivery-enhancing group is a phosphonic
group or salt thereof.

u. Theonlmpounonlneotdmgtochmls
wherein said antibacterisl-eshancing agent is poly
(beta-styrenephosphonic acid), poly (alpha-styrenc-
phosphonic acid) polymer, or copolymer of either
styrenephosphonic acid with the other or with another
ethylenically unsaturated polymerizable monomes.

15. The oral composition according 10 any one of
claims 1 to‘conmnmgaﬂuondedprwxdmgsomuc.
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Called applicant 7-9-97 at 2:20 p.m. Applicant explained that Patent Number 5,288,480 was the
correct patent number as on the most recent label submitted 5-22-97. Patent Number 5,288 .480
is the one for which we have the patent information. The earlier Patent Number of 5,032,386
was incorrectly used on the diskette copy of the label submitted earlier.
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Colgate-Paimolive Company

Colgate TOTAL™ (sodium fluoride USP 0.24%,
triclosan 0.30%) Toothpaste

Original New Drug Application
NDA 20-231 .

item 13. Patent information on any patent which claims the drug
(21 U.S.C. 355(b) or (c))

item 4. AA patent certification with respect to any patant which

claims the drug (21 U.S.C. 255(b)(2) or (j)(2)(A))

Paragraph Il certification for the compound 2.4.4'-trichloro-2'-hydroxydipheny!
ether, triclosan, is submitted on the following pages. The patent cerification
states that the patent for this compound, U.S. Patent 3,455,398, May 20, 1969,

expired as of May 20, 1986.

Additionally, the marketing exclusivity petition is submitted immediately
following the patent certification. Copies of the Colgate-Paimolive patents for
triclosan-containing dentifrices are submitted as attachments to the exclusivity

petition.

For convenience in review, this information is submitted in this volume, rather
than following NDA item 12.
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PARAGRAPH II CERTIFICATION

I, Robert L. Stone, Managing Patent Counsel of Colgate-
palmolive Company, certify on behalf of applicant Colgate-
palmolive Company, any patent that claims 2,4,4'-trichloro-2'-
hydroxydiphenyl ether for which the application to which this
certification is being attached, has expired. 1In this regard, I
call attention to U.S. Patent 3,445,398, May 20, 1969, copy
attached, which expired May 20, 1986, directed to Synergistic
Antibacterial Compositions {including 2,4,4'-trichloro-2'-
hydroxydiphenyl ether; also known as triclosan).

.. _ Since the patent has expired, a statement under Section
314.95 (a) to notify each patent owner is unnecessary.

QAL ok

Robert L. Stone
Managing Patent Counsel

Attachment

3 J)State of New Jersey )
SS
county of Middlesex )

~ sworn to and subscribed before me by Robert L. Stone,
this H¢77 day of Jfegslrrelien , 1991. .

NoTARY PUBLIC OF NEW JERS
Y Commission Expires March 10, 1992
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United States Patent Offa

3,443,390
Patented May 20, 1969

1CC

1

3,445,398
SYNERGISTIC ANTIBACTERIAL COMPOSITIONS
Eric Junogermann, Chicago, and David Taber, Evanston,
1L, assignors to Armour and Company, Chicago, I, a
corporation of Delaware
No Drawing. Flled Apr. 7, 1967, Ser. No. 629,067
Int. CL C11d 9/50, 3/48
US. ClL 252107 8 Claims

" ABSTRACT OF THE DISCLOSURE

Compositions possessing antibacterial activity through
the use of a synergistuc mixture of 3,4,4’-trichlorocar-
banilide and 2,4,4'-trichloro-2’-hydroxydiphenyl ether and
in which the ratio of carbanilide to the diphenyl ether is
from about nine to forty pans of the carbanilide to about
one part of the dipheny! etber.

- VBackground of the invention

The present invention relates to antibacterial composi-
tions which possess synergistic activity through the use of
a mixture of antibacterial agents. More specifically the
present invention relates to a mixture of 3,4,4"-trichioro-
carbanilide and a chiorohydroxyphenyl phenyl ether,
2,4,4’ - trichloro - 2’ - hydroxydiphenyl etber having the

formula:
cl
0
Cc OH Cl

During the past decade there have been extensive in-
vestigations to develop new antibacterial agents, particu-
larly for use in various detergent and cosmetic prepara-
tions. It is now estimated that more than 20% of the
toilet bar soap sales are products which contain an anti-
bacterial system, and this percentage is steadily increas-
ing. A number of compounds bave been suggested for
use in antibacterial detergent and cosmetic preparations,
and probabiy the most popular among these is bexachlo-
rophene. Although bhexachlorophene is an effective anti-
bacterial agent, and retains its activity even in the pres-
ence of a detergent medium such as soap, it does have a
tendency to cause discoloration in a detergent product
when such product is exposed to light. According to U.S.
Patent 3,177,115, hexachloropbene and certain halogen-
ated carbanilides possess synergistic activity, that is the
degree of antibacterial actvity of the halogenated car-
banilides and hexachloropbene in combipation is far
greater than the antibacterial activity of these agents wben
taken independently. The discovery of synergism between
bexachiorophene and certain of the halogenated carba-
nilides was important in that it permitted soap manufac-
turers and others to provide detergent compositions which
have a bigh level of antibacterial activity, but on the other
band bave a greatly reduced concentration of antibac-
terial agents. The discovery was of further importance
because one could then substantially decrease the amount
of bexachlorophene employed in the antibacterial com-
position and thereby greaudy reduce the tendency of such
tl:omposil.ions to discolor upon prolonged exposure to

ight.

1t bas been previously found by others that antibacterial
properties are imparted to various compositions by the
incorporation therein of chlorohydroxyphenyl phenyl
etbers. In British 1,038,185 10 J. R. Geigy A.G. it is
stated that such chlorobydroxyphenyl phenyl ethers are
potent antibacterial agents and are active against gram
positive as well as gram negative bacteria. The prepara-
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tion of the aforementioned chiorohvdroxypheny! phenyl
ethers are set forth in this Briush patent.

It is also known that certain of the halogenated car-
banilides, particularly 3,4,4’-trichlorocarbanilide exhibit
antibacterial activity.

Summary of the invenuon

In accordance with this invention it has been found
that mixtures of 3.4,4’-trichlorocarbanilide and 2.4.4°-tri-
chloro-2°-hydroxydiphenyl ether exhibit synergistic anti-
bacterial activity and this activity is maintained when such
mixtures are incorporated into vagous detergent compo-
sitions such as soap and also in cosmetic preparations.

It is therefore an object of this invention to provide
antibacterial compositions which include as antibacterial
agents a sypergistic combination of 3.4.4’-trichlorocar-
banilide and 2.4,4'-trichloro-2°-hydroxydiphenyi ether.

It is still a furtber object of this invention to provide
antibacterial ageots which are effective in soap and in
other detergent and cosmetic mediums.

It is another object of this invention to provide anti-
bacterial composiions which are effective against both
gram positive and gram negalive bacteria. Other objects
and advantages and a fuller understanding of our inven-
tion will become apparent from the ensuing description
and examples.

Description of the preferred embodiments

In a specific embodiment our invention may be exempli-
fied by a soap composition containing as the active anui-
bacterial ingredient a synergistic mixture of (A) 3,4,4'-tri-
chlorcarbanilide and (B) 2,4,4'-trichloro-2°-bydroxydi-
pheny] ether wherein the ratio of A to B present in the
soap is from about nine to forty parts of A to about one
part of B.

It is found that when the balogenated carbanilide and
the chiorobydroxypbenyl phenyl etber, as set forth above,
are used together, a germicidal effect is achieved which
is greater thap the mere total of the individual cffects of
the individual ingredients. This bas importance in cases
where it is desirable to increase the activity of the car-
banilide without employing higher concentrations, and
in other cases, it assumes an even greater importance
from an economic standpoint, since the presence of the
chlorobydroxypbenyl phenyl ether enables a reduction in
the total concentration of the antibacterial agent while at
the same time retaining the desired level of antibacterial
effect.

What the actual mechanism of the potentiating or syn-
ergistic effect is, we cannot explain. The invention relates
to the synergistic cooperation of these two agents when
used in minor proportions in various compositions, es-
pecially antibacterial detergent compositions such as soap,
and the discovery that this synergistic phenomenon occurs
even at the high pH conditions existing in soap and other
detergent formulations provides one of the impornant as-
pects of this invention.

Relatively small amounts of the carbanilide and the
chlorohydroxyphenyl phenyl ether are sufficient for the
increased antibacterial effect. Salisfactory results can be
obtained when the combined weights of the above two
agents are from 0.3% to 2.5% of the total weight of the
composition. A preferred range is the weight concentra-
tion of about 0.5% to 1.5% and an excellent product is
one containing soap and 1% of the carbanilide and about
0.10% of the chlorohydroxyphenyl pheny! ether. It
should be understood that even concentrations below the
ranges set out above will provide some degree of anti-
bacterial effiect and a substantially higher concentration
than those referred to will also give satisfactory results,
although there are certain practical copsiderations such
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as the cost of the two agents which limits the desirability
of greater amounts of the germicidal composition in the
soap or other medium.

As indicated above, the ratio of the preferred range of
the carbanilide to the chlorohydroxyphenyl phenyl ether
is from about 9 to 40 pans of the carbanilide to about
1 pant of the chlorohydroxyphenyl phenyl ether, the parts
being by weight. In other words, in a soap containing an
antibacterial concentration of 3,4.4'-trichlorocarbanilide,
the chlorohydroxyphenyl pbenyl ether is preferably used
in the proportion of 1 part of the chiorohydroxyphenyl
pbenyl ether 10 from 9 to 40 paris of the carbanilide.

The term “soap™ refers to the water-soluble ammo-
nium, metallic, or organic base salts of various fatty
acids, which are chiefly lauric, oleic, stearic, and palmitic
acids. As used in this description, the term is intended
to cover all products in which soap is 2 major constituent,
for example, bar, flake, powdered, soft and liquid soaps;
shaving creams, toothpaste, cleansing creams, etc.

The anionic type and nonionic type syntbetic detergents
can be used in place of the soap. The anionic type syn-
thetics suitable for use in the invention can be described
as those detergents having pronounced cleansing power

.and .including in their molecuiar structure an alkyl radi-
cal ‘containing from 6 to 18 carbog atoms and a sulfonic
acid or sulfuric acid ester radical. Either organic base,
ammonium, sodium or potassium salts of the anionic type
detergents can be used. The main types of detergents fall-
ing within this category are alkyl-aryl sulfonates, such
as sodium or potassium dodecyl benzene sulfonate, so-
dium or potassium octadecyl benzene sulfonate, and so-
dium or potassium octyl naphthalene sulfonate; the alkyl
sulfates, such as sodium or potassium saits of dodecyl,
hexadecyl, and octadecyl sulfates; the sulfonated fatty
acid amides, such as sodium or potassium salts of the
oleic acid amide of methyl taurine; and the sulfopated
monoglycerides such as the mono-coconut oil fatty acid
ester of sodium 1,2-hydroxypropape-3-sulfonate.

The nonionic type synthetic detergents suitable for nse
in the invention may be described as those detergents
which do not ionize in solution but owe tbeir water-
solubility to un-ionized polar groups such as hydroxy or
other linkages. The main types of detergents falling within
this category are the polyoxyetbylene ethers of the higher
fatty alcohols and alkyl phenois; the polyethylene glycols
of fatty acids; fatty alkylol amide condensation products;
polymers of ethylene and propylene oxides; compounds
formed by the addition of propylene oxide to ethylene
diamine, followed by the addition of ethylene oxide; fatty
acid etbylene oxide condensation products: condensation
products of etbylenc oxide and a fatty acid ester of a
polyhydric alcobol or sugar; and the detergents prepared
by heating togetber a higher fatty acid with a dietbanol-
amine. Some exampies of synthetic nopionics suitable for
the purpose of this invention are ethylene oxide-tall oil
fatty acid reaction products; isooctyl phenol-ethylene
oxide reaction products; propylene oxide-ethylene oxide
reaction products; and combinations of iscoctyl phenol-
cthylene oxide with coconut oil fatty acid ethylene oxide
reaction products.

The synergistic combinations of the 3,4,4’-trichloro-
carbanilide and the 2,4,4'-trichloro-2"-hydroxydipbenyl
cther can be added to the soap and other detergents by
any suitable method which results in a uniform distribu-
tion of the agents throughout the entire mass.

Specific examples illustrating the invention are set out

as follows:
EXAMPLE 1

A convenient and meaningful method of measuring the
effectiveness of antibacterial compositions is by means
of a modified agar streak method utilizing varying
amounts and ratios of the individual antibacterial agents
in a toilet soap medium. Briefly the test consists of mak-
ing serial dilutions of soap conlaining varying amounts
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and proportions of the antibacterial agents. All solutions
are maintained at 60° C. until they are dispensed.
Aliquots of the dilutions are dispensed into measured
amounts of nutrient agar at 50° C. and thoroughly dis-
persed. Plates are poured, allowed to solidify and streaked
with a standard 4 mm. loopful of a 24-hour broth culture
of Staphylococcus aureus FDA 209. After incubation for
24 hours at 37° C,, the bacteriostatic end point is deter-
mined. The bacteriostatic end point, hereinafter called
the minimum inhibitory concentration. represents the
minimum concentration in p.p.m. (parts per million) of
the bacteriostatic agent or combination of agents neces-
sary to inbibit all growth of the inoculant organism. No
particular minimum inhibitory concentration has been
establisbed to determine the usefulness of an anti-
bacterial agent, although the lower the end point the
better the antibacterial activity and th& smaller will be
the amount of the agent or agents necessary to maintain
a particular degree of effectiveness. The soap utilized for
these evaluations was a neutral white toilet soap contain-
ing about 20% by weight of sodium coco soap and about
80% by weight of sodium 1allow soap.

Using the modified agar streak method as described
above, the antibacterial effectiveness of varying amounts
and varying ratios of the component “active agents™ was
determined. In this manner a ratio study of the synergis-
tic pair 3,4,4'-trichlorocarbanilide and 2.4,4'-trichloro-2-
hydroxydiphenyl ether was carried out, the resuits of
which are summarized in the following table.

TABLE
Initis! concentration of agent 1o the 30sp Mimmum inhibltory
concentration,

TCC! DPE! p.p.m. of agent
Q

-

Copppee
IS IR YY)

oo
88

-3
P
PPPPPPPOEPP
S228BRRRSRS
(=4 5
gERP

1 3,4.4’-trichlorocarbanilide.
32.4,4'-trichloro-2-bydrozydipheny! ether.

As shown above, synergistic results were obtained when
the ratio of TCC to DPE was between 9 to 40 parts by
weight of TCC to one part by weight of DPE.

The results bereinabove set out with respect to & spe-
cific soap (20% sodium coco and 80% sodium tallow
soap) are obtained with soaps generally. Thus, any fatty
acid soap such as sodium laurate, potassium stearate,
sodium oleate, and potassium myristate will produce these
results. The synergistic action is independent of the soap
medium and will take place in non-detergent media as
well as in anionic detergents other than soap and in
noniopic systems. At the same time, soap is a system in
which the synergistic components are bighly effective.

While this invention has been described in and exem-
plified in terms of its preferred embodiments, those skilled
in the art will appreciate that variations can be made
without departing from the spirit and scope of the inven-
tion.

What is claimed is:

1. Antibacterial compositions consisting essentially of
a detergent selected from the group consisting of fatty
acid water-soluble soaps, anionic and nonionic synthetic
organic detergents, and from 0.3% to 2.5% by weight of
said detergent of a synergistic combination of 3,4,4°-tri-
chlorocarbanilide and 2,4,4° - trichioro - 2° - hydroxydi-
phenyl ether wherein the ratio of said carbanilide to said
diphenyl ether in the detergent is from about nine to
forty parts of said carbanilide to about one part of said

S diphenyl ether, said parts being ig
U6V 046
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2. The antibacterial compositions of claim 1 wherein
said detergent is a fatty acid water-soluble soap.
3. Antibacterial compositions according to claim 1
wherein said detergent is a sodium soap of higher fatty
acids and wherein the total concentration of said carba-

nilide and said diphenyi ether is about 1.1% by weigbt of 5

said detergent.
4. Antibacterial compositions according to claim 1
wherein said detergent is an anionic synthetic organic
nt.
”5. Antibacterial compositions according to claim 1
wherein said detergent is a ponionic synthetic organic
detergent.
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{Complete for all original applications and all efficacy supplements)

NDAIPLA # ___ 0-23 | Supplement # _ Circle one: SE1 SE2 SE3 SE4 SES spg
.\iF Trade (generic) name/dosage form: {13 | (v.clos 2y / UC(FB &th(ﬁce. Action: AE NA
Applicant CO \ C_\’of& - Q‘t \moline Therapeutic Class OV¢ vse

Indication(s) previously approved N@’Y) E

Pediatric labeling of approved indication(s) is adequate — inadequate ____

Indication in this application R.4&s 1 PRttt 0 wf CavitTes ?_aue O a gt «
(For supplements, answer the following questions in relatioiﬂto the propose in&ication.) 3 Y

&Z 1.  PEDIATRIC LABELING {S ADEQUATE. Appropriate information has been submitted in this or previoys
applications and has been adequately summarized in the labeling to permit satistactory labeling for all pediatric
—=-Subgroups. Further information is not required.

—— 2 PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information is required to
- "permit adequate labeling for this use, ‘

— a A new dosing formation is needed, and applicant has agreed to provide the appropriate formulation.

b The applicant has committed to doing such studies as will be required.
— (1) Studies are ongoing,
—— (2) Protocols were submitted and approved.
) — (3) Protocols were submitted and are under review.
—— () If no protocol has been submitted, explain the status of discussions on the back of this form.

c. It the sponsor is not willing to do pediatric studies, attach copies of FDA's written request that such
studies be done and of the sponsor’s written response to that request.

-3 PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has fittle potential for use in children.
Explain, on the back of this form, why pediatric studies are not needed. '

-4 EXPLAIN. If none of the above apply, explain, as necessary, on the back of this form,
EXPLAIN, AS NECESSARY, ANY OF THE FOREGOING ITEMS ON THE BACK OF THIS FORM.

Lot Pm 71—"\0—3 7

Signature of Preparer and Title (PM, C’SU, MO, other) Date

A
cc:  Orig NDAIPLA § A0 23/ '
HFD-S40  IDiv File )
/L\)@gﬂf'-lm»

NDAJPLA Action Package
HFD-510/GTroendle (plus, for CDER APs and AEs, copy of action letter and labeling)

“QTE: A new Pediatric Page must be completed at the time of each action even though one was
ared at the time of the last action. -




FEUIALRIC PAGE

(Complete for 3l original applications and all efficacy supplements)

7 LA # 0-a3 Supplement # Circle one: SE1 SE2 SE3 SE4 SE5 SE6
,)'IFD-S 10 Trade (generic) name/dosage form: ‘o'ad (’f’nc\oswn [ e ) dw\'\m Y Action: AP @NA'
Applicant CO ‘ ‘}Jm - Pﬂm dive Therapeutic Class OTC Use

Indication(s) previously approved Nem e
Pediatric labeling of approved indication(s) is adequate —  inadequate -

Indication in this application J) AT o of D\ X aup ngivith ¢

A
(For supplements, answer the following quesfibns' in rel¥tion to the proposed indication.)

—— 1. PEDIATRIC LABEUING IS ADEQUATE, Appropriate information has been submitted in this or previous
_...-applications and has been adequately summarized in the labeling to permit satisfactory labeling for all pediatric

" subgroups. Further information is not required. A

2 PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information is required to
- permit adequate labeling for this yse, ‘

—a A new dosing formation js needed, and applicant has agreed to provide the appropriate formulation.

— b The applicant has committed to doing such studies as will be required.
—— (1) Studies are engoing,
—— (2 Protocols were submitted and approved.
) —— (3) Protacols were submitted and are under review.
— (4) If no protocal has been submitted, explain the status of discussions on the back of this form.

—C If the sponsor is not willing to- do pediatric studies, attach copies of FDA's written request that such
studies be done and of the sponsor’s written response to that request.

— 3. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic’ product has fittle potential for use in children.
Explain, on the back of this form, why pediatric studies are not needed.

1. EXPLAIN. If none of the above apply, explain, as necessary, on the back of this form.

EXPLAIN, AS NECESSARY, ANY OF THE FOREGOING ITEMS ON THE BACK OF THIS FORM.

/)W  Blodl  pm $-5-9(

Signature of preparer and Title (PM, CS0, MQ, other) Date

cc: oﬁ@, PLA # o 23|
HF D L [Div File

NDAIPLA Action Package
HFD-510/GTroendle (plus, for CDER APs and AEs, copy of action letter and labeling)

“QTE: A new Pediatric Page must be completed at the time of each action even though one was
hared at the time of the last action. :
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REQUEST FOR TRADEMARK REVIEW

To: Labeling and Nomenclature Committee
Attention:  Dan Boring, Chair (HFD-530) NLRC

From: Division of MEDICAL T macine HFD- (¢o

Attention: Pavpia1a STEWART |Phone: w¢3 - (c¢ o0

Date: (o /g /'9.5—

Subject: Request for Assessment of a Trademark for a Proposed New Drug Product

Proposed Trademark: (o, = Dt d s Jeoth_jpaily, | NDA/ZSBASY 2533 |
- U 4

Established name, including dosage form:

Qiclosam[Eordivny, WaoAidds Jorthpadle

Other trademarks by the same firm for companion products:

Indications for Use (may be a summary if proposed statement is lengthy):

Joaous Ly NSV o A

Initial Comments from the submxtter (concems, observatlons, etc.):

Note: Meetings of the Committee are scheduled for the 4% Tuesday of the month. Please
submit this form at least one week ahead of the meeting. Responses will be as timely
as possible.

Rev. August 95
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Consult #516 (HFD-550) Initial Consult #200

Colgate Total Triclosan/Sodium Fluoride Toothpaste

The use of "Total" as a trademark modifier is being used to describe both a toothbrush and
toothpaste as a part of a dental hygeine system. Since the product is being sold as an
OTC product, more leeway is allowed in evaluating the puffery aspects of a rademark.

The Committee does not find the use of Total to be confusing or misleading in this instance
and has no reason to find the proposed name unacceptable.

CDER Labeling and Nomenclature Committee
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