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INTRODUCTION

This clinical study was carried out to evaluate the Perio-Tek system for efficacy in reducing the
depth of periodontal sulci and gingival bleeding, caused by anaerobic bacteria P gingivalis, B.
forsythus, and T. denticola, in accordance with the guidelines established by the American Dental
Association Council on Dental Therapeutics (CTC) s. The study also was aimed at evaluating the
effectiveness of the system for reducing breath malodor caused by the tongue bacteria,
Stomatococcus mucilaginous. The need for effective yet safe therapeutic oral products to
supplement traditional oral hygiene is apparent, since a vast majority of adults practicing good
oral hygiene technique (daily tooth brushing and flossing) will still be affected with periodontal
disease. Dentifrice formulations that include traditional antibiotics or topical antiseptics are not
viewed as a viable solution, since mutation, which leads to antibiotic resistance, or acute irritation
from powerful antiseptic agents will upset the delicate balance of the oral ecology required for a
healthy oral cavity. The Perio-Tek system attempts to incorporate natural ingredients that have
previously demonstrated benefits related to oral health and/or have anti-microbial or healing
properties. It is postulated that these ingredients when combined and utilized in a systematic
fashion would create a synergy greater than the sum, which would provide for a viable solution in
periodontal care.

A Review of The Main Ingredients of The Gel
Cranberry Extract

Scientists from Tel Aviv University in Israel have published research in The Journal of the
American Dental Association suggesting that chemicals in cranberries might make it more difficult
for bacteria-causing plaque to stick to teeth - in much the same way cranberries might prevent
bacteria from hitching to the bladder. 20 In this study, tests were conducted to determine if
cranberries had indeed a non-stick effect on the bacteria that are most commonly found in the
oral cavity. It was reported that the bacteria did not join to form plaque. Researchers have found
that a substance exists in the tart berry that helps bacteria from adhering to one another to form
plaque. 21-23

Tea Tree Oil

Arthur Penfold, Curator and Chemist at the Technological Museum, Sydney first disclosed the
scientific discovery of Tea Tree Oil in 1922 when he presented a paper to the Royal Society of
New South Wales. * Further interest was created when Penfold and Grant published a work on
Tea Tree OIl, which indicated that it had a Redealwalker co-efficient score of between 11 and 13.
This score indicates that the oil is 11 to 13 times more powerful than Carbolic acid (Phenol) for
killing bacteria and fungi yet non-caustic to the skin *°. Since his early work, additional articles
have been published detailing research proving the efficacy of Tea Tree Qil as an antiseptic and
fungicide. V MacDonald *® reported Tea Tree Oil as "an antiseptic, which more nearly answers the
ideal than any previously tested." Also in 1985, researchers at the University of Queensland
Dental School showed that tea tree oil acted against a variety of oral pathogens, which cause a
variety of dental problems including tooth decay and gum disease. *’



MSM

Methylsulfonylmethane (MSM) is a naturally occurring nutrient, a sulfur compound, found in
normal human diets and the diet of all other vertebrates. Sulfur is an element present in all living
organisms. Clinical has demonstrated that MSM topically applied in a lotion and taken internally
demonstrated both pain relief and anti-inflammatory properties without serious side effects. 2s In
oral applications MSM has been used in conjunction with toothpaste to decrease inflammation of
the oral mucosa and to help clean teeth. ?® The researcher's postulate that MSM’s anti-
inflammatory properties may have a beneficial effect in reducing the swelling, redness and
inflammation in the gum space.

MATERIALS AND METHODS

Forty-one dental patients in a private practice (25 males and 16 females), who exhibited clinical
signs of gingivitis were recruited as subjects for this study. Subjects ranged in age from 33 to 79
years old, were in general good health, not pregnant, or taking any medication for birth control,
hypertension, or immunosuppression. Subjects signed an informed consent to be randomized
into the “usual care” (n=20) or the “usual care plus” (n=21) groups, knowing the risks and benefits
involved.

All subjects were provided with a thorough examination and cleaning. In the control group,
subjects received four quadrants of root planing and curettage. All subjects were asked to keep a
diary each day indicating the number of times that they brushed and flossed. In the experimental
group, subjects received three Perio-Tek hygiene preventive treatments and four quadrants of
root planing and curettage. All experimental subjects also took home a two- month supply of
Perio-Tek home care kits. Experimental group subjects were asked to keep a diary each day
indicating the number of times that they brushed, flossed, and used the three products in the
home care kit (bicarbonate mint, probiotic chewable, and an immunobiotic capsule.

On day 1, the Doctor conducted the periodontal depth analysis and recorded results for the inner
and outer aspect of each tooth on the data collection form, as well as information for the bleeding
index and mouth odor. The Gingival Bleeding Index is measured by probing six surfaces of each
tooth and evaluating on a scale of 0-5, 0 being no bleeding and 5 being severe bleeding.
Periodontal pockets were measured by probing the base of six surfaces of each tooth and
measuring in millimeters, ranging from 0 to the depth of the pocket. The Periodontal Pocket Index
is a weighted mean (weighted by the number of areas measured in the mouth).

Experimental subjects on day 1 also had impressions made prior to cleaning, so that after the
cleaning, or at the next cleaning appointment, the teeth and gums could be bathed for 5 minutes
in the natural healing and antibacterial gel, using a syringe and custom fitted trays. The gel
containing tea tree oil, cranberry extract, and MSM was then loaded into a syringe and injected
into the periodontal sulcus areas and the custom tray was filled and placed over the teeth and
gums in order to surround the gums and deeper periodontal lesions. This 5 minute treatment was
designed to further reduce bacterial colonies and make the mouth relatively bacteria free at the
point of the patient leaving the office.

On day 60, an examination and measurement of periodontal depth was conducted once more on
the inner and outer surface of each tooth, with results recorded on the data collection form.
Compliance was ascertained using Patient Diaries on which subjects recorded the number of
times they brushed and flossed each day.

The data was analyzed using a 2 (day 1 vs. day 120) x 2 (control vs. experimental group)
repeated measures Analysis of Variance (ANOVA) for the Periodontal Bleeding Index and the
Periodontal Pocket Index. A dependent t-test was used to assess change in breath odor.



RESULTS

Table 1 shows the means, standard deviations, and F ratios for four of the outcome measures in
the Perio-Tek study. The 2 (treatment vs. control) x 2 (first visit and last visit) repeated Analysis of
Variance (ANOVA) used to test for differences between treatment and control group subjects
from first visit to last visit were significant for all three measures. As seen in Table 1, average
pocket size showed a significantly greater decrease for the treatment group than the control
group (F(1,39)=39.56, p<.01). The change is displayed in Figure 1. Although the controlgroup
had a lower average sulcus depth at the first visit, their average depth had decreased less than
the experimental group’s by the end of treatment.

Figure 1. Change in Average Pocket Size from First Visit to Last Visit
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Table 1. Means, Standard Deviations and F-ratios for the Perio-Tek Measures

Experimental Group (N=21) Control Group (N=20)
Measure First Visit Last Visit First Visit Last Visit
Mean S.D. Mean S.D Mean S.D. Mean S.D. F
Average Sulcus Depth 2.89 .52 2.46 .39 2.74 .28 2.67 .25 39.56**
;‘:s‘ 4P°°ket5 Greater | 3548 20.57 12.24 15.84 [l 32.40 15.12 27.15 1216 | 2021
Average Pocket Size
for Pockets Greater 4.37 44 3.25 .50 4.06 .99 3.57 .88 78.20™*
than 4
Bleeding Index 4.10 1.02 1.86 1.14 3.73 .99 2.75 .73 18.72**
*p<. 05
“*p<. 01

The number of pockets that had a size greater than four, as measured during the first visit,
significantly decreased for the treatment group compared to the control group (F(1,39)=29.21,
p<.05). The change in number of deep pockets over time by group is shown in Figure 2. Again,
the experimental group began with more deep pockets than the control group, and declined 66%,
compared with a 16% decrease in number of deep pockets in the control group.

Figure 2. Change in Number of Pockets Greater than 4 from First Visit to Last Visit
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In addition, for those pockets that had a size greater than four, the average pocket size
significantly decreased to a greater extent for the treatment group than the control group
(F(1,39)=78.20, p<.05), as shown in Table 1. The change is demonstrated graphically in Figure
3. The experimental group’s deep pocket size decreased 26%, while the control group’s deep
pocket depth only decreased 12%.

Figure 3. Change in Average Pocket Size for Pockets Great than
4mm from First Visit to Last Visit
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The Gingival Bleeding Index, which ranges in scores from 0 to 5 showed a significantly greater
decrease from first visit to last visit for the treatment versus the control group (F(1,39)=18.72,
p<.05), as shown in Table 1. There was a 55% decrease in the Bleeding Index for the
experimental group, and only a 26% decrease for the control group (Figure 4).

Figure 4. Change in Bleeding Index from First Visit to Last Visit
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The fifth study measure that of perceived breath odor was performed for the treatment group only
on the first and last visits. The dependent t-test (1(15)=4.75, p<.05) indicated a significant
decrease in perceived breath odor from initial visit (mean=2.47) to last visit (mean=.50). This
represents an 80% decrease in malodorous breath, as shownin Figure 5.

Figure 5. Change in Breath Scores for Treatment Subjects from First Visit to Last Visit
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The sixth and final study measure was done on compliance and rate for self -care and was
measured through examination of the Patient Journals in which the patients logged daily how
many times they brushed and flossed (And in the case of the treatment group also how many
times they used the Home Kit items). The compliance rate in use of the Home Care kit was
evident (as shown in Figure 6.) and greater than usually expected with patient self-care between
visits.

Figure 6. Composite Hygiene Compliance Score
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DISCUSSION

The first hypothesis of this study was that the entire Perio-Tek system, with its in-office and home
treatments would reduce gingivitis as assessed by pocket depth and bleeding index. Statistically
significant changes were obtained for the periodontal pocket depth measurements. This result
speaks to an overall improvement to the gingiva, although both groups showed statistically
significant improvement here. The greater mean improvement for the active group in comparison
to the placebo group suggest that the Perio-Tek system was more active in reversing the
symptoms of gingivitis, which is in accordance with what would be expected from an agent active
in reducing pathogenic plaque bacteria.

In the controlled study, this hypothesis could not be rejected, as both pocket depth and bleeding
index decreased over time to a significantly greater degree in the experimental group than in the
control group.

The second hypothesis was that the Perio-Tek system would be even more effective in patients
with serious gingivitis, than in the typical patient. It is known that gingivitis (infection of the gingival
tissue) is caused by the abnormal growth of pathogenic bacteria. This overgrowth of harmful
bacteria can lead to tooth loss and more importantly other harmful disorders in the human body.
The designers of the Perio-Tek system postulated that these bacteria could be checked by a
systematic approach to Full Mouth Disinfection (FMD) and with healthy flora support both
systemically and to the oral cavity. For this hypothesis to be correct it would be demonstrated by
a decrease in the pocket sizes of the affected gum spaces. Slopes of improvement for the
experimental group shown in Figures 2 and 3 demonstrate that patients with deeper pocket depth
had a more dramatic and statistically significant response to Perio-Tek than was seen in Figure 1
that included all patients.

The third hypothesis, that the Perio-Tek system would reduce malodorous breath, also could not
be rejected. This finding speaks to the breath freshening properties of the bicarbonate lozenge
and other components of the Perio-Tek system. It has been suggested that Halitosis-causing
microorganisms are those anaerobic pathogens that colonize and thrive in periodontal pockets of
older established plaque, where sulfur —containing substrates are availables2. These anaerobic
pathogens are known to reduce the sulfur-containing amino acids found there within as well as
metabolize other substrates into malodorous species. Newbran '8 et al tested various salts,
including sodium bicarbonate, for growth inhibition of the oral microflora. In this in vitro laboratory
study, they determined that subgingival periodontal pathogenic microorganisms were susceptible
to the bactericidal effects of sodium bicarbonate. With these findings from Newbran et al '8 as one
of their premises, Arnold and Umanis showed the efficacy of an effervescent bicarbonate
dentifrice composition in reducing periodontal pathogens, and as an antiplaque or antigingivitis
agent in vivo. Thus, for those who suffer from halitosis or related oral malodor problems that are
the consequence of poor oral hygiene, or from infections of the periodontal surfaces, the Perio-
Tek system will likely provide relief.

CONCLUSION

The results demonstrated conclusively that: (1) the Perio-Tek system (Comprised of an in-office
treatment and a Home Care kit) substantially improved the health of the gingiva through a
reduction of the pocket sizes in the acute gum spaces (those of 4mm or greater) (2) the Perio-Tek
system demonstrated an overall positive effect on the total gum measurements and substantially
reduced bleeding of the gums (3) perceived breath malodor by the patient was significantly
decreased. Additionally, through examination of the Patient Journals and Exit Surveys the
compliance rate in use of the Home Care kit was evident and greater than usually expected with
patient self-care between visits (there was a correlation with convenience of use and the lack of
unpleasantness). This compliance rate may point to an advantage that the Perio-Tek system may
provide in that of self-care. In summary, greater improvement in the health of the gingiva for the
experimental group in direct comparison to the control group was observed in all the



measurements. These findings (as postulated) may indicate the beginning of a substantial clinical
response to reduction in the pathogenic organisms responsible for gingivitis through use of the
Perio-Tek system.
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