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INTRODUCTION

Changing At-Home Oral Care

echnology in the dental office has advanced greatly over the past 20 years. With the introduction of CBCT,
intraoral scanners, CAD/CAM, and 3D printing, in-office technology is helping clinicians better diagnose and
treat patients, all while improving the patient experience. But what about when patients are not in the dental
office? How has technology significantly improved effectiveness for patients in their daily oral care routine? In
reality, there has been very little advancement when it comes to at-home oral care, but that is about to change.

AtFresh Health Inc., our goal is to empower people to reach and maintain their highestlevels of oral health. Founded in 2017,
the company has developed an innovative, automated oral health product for at-home use that may potentially set anew stan-
dard of oral health by providing precise, customized care thatis quick and easy for patients to use every day.

While dental providers work hard to help patients maintain and improve their oral health, once patients leave the office,
they have to be consistent with their daily oral care routine. Unfortunately, many are not as diligent or skilled as they need
to be and as a result their health can suffer. Oftentimes during their next cleaning appointment, the dental team has to
work harder to get the patient back to an acceptable hygiene level, and because many patients are not compliant, the cycle
repeats. Now, there is a way to help break the cycle.

Fresh Health Inc’s new precision Oral Health System provides effective, fast, professional-level care—at home—for
patients. The company’s dental technicians use Fresh Health Inc.’s advanced software, along with a 3D intraoral scan, to
create a customized mouthpiece specifically for each patient. Up to 60 pressurized jets target interproximal sites to remove
food and bacteria between teeth and below the gumline. This level of customization allows the treatment time to take only
7 seconds yet provides a 360-degree deep cleaning with every use. Because the experience is personalized and automated,
patients simply push a button to get consistent results each and every time.

As this supplement explains, the clinical results are truly game-changing. By brushing and using Fresh Health Inc.’s
precision Oral Health System, clinical trial participants showed clinically significant improvements across every category
measured, including gingival bleeding and plaque reduction.

Good oral health is essential to overall well-being and impacts systemic health. Numerous studies link oral health to
other diseases, like Alzheimer’s dementia, diabetes, and heart disease. At Fresh Health Inc., we believe this product is a
momentous innovation in oral care and is going to improve the lives of millions. We also know clinicians need to trust a
product before recommending it to patients, so we encourage practitioners to try the product themselves to personally
experience the benefits. We want dental providers to have the utmost confidence in partnering with Fresh Health Inc. and
recommending this new category of oral care to their patients.

To improving health,
Heberto Calves
Chief Executive Officer, Fresh Health Inc.
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Clinical Efficacy of the Oral Health
System by Fresh Health Inc. in Adults
on Gingivitis and Plaque in a 3-Arm,
30-Day Study as Compared to String
Floss and Manual Brushing

Kimberly R. Milleman, RDH, PhD; Jeffery L. Milleman, DDS, MPA; Megan Gaff, BSDH;
Kristina Cook, MASc; and Luis Mateo, MSc

ABSTRACT: Objective: To evaluate the safety and efficacy of the Oral Health System by Fresh
Health Inc., used in conjunction with manual toothbrushing (Fresh + MTB) as compared to
string floss and manual toothbrushing (floss + MTB) and manual toothbrushing (MTB) alone, as
measured by clinical signs of gingivitis, plaque reduction, pocket depth, and bleeding. Methods:
One hundred ninety-two (192) generally healthy adults exhibiting signs of gingivitis completed
this 30-day randomized, controlled, examiner-blinded, three-group parallel study design. All
subjects were assigned a manual toothbrush and fluoride dentifrice, instructed to brush twice
daily according to their normal habits, and provided with written and verbal instructions for all
assigned products. Subjects in the control group used only the manual toothbrush and dentifrice.
Subjects assigned to the string floss + M'TB group were instructed to also floss once daily. Subjects
assigned to the Fresh + MTB group were provided a Fresh Health Inc. custom-fit oral irrigator
and instructed to use the device once daily with water for approximately 7 seconds in addition
to toothbrushing. Gingivitis was assessed using the modified gingival index (MGI), bleeding on
marginal probing was assessed via the gingival bleeding index (GBI), and plaque was measured
using the Rustogi modified navy plaque index (RMNPI) at day 1, day 15, and day 30. Periodontal
probing depth (PPD) and bleeding on probing (BOP) were measured at day 1 and day 30. Oral
soft- and hard-tissue assessments were performed at all examination visits. Results: There was
no significant difference in age or sex between groups, and no significant difference in baseline
MGI, GBI, RMNPI, BOP, and PPD values across groups. The Fresh + MTB group demonstrated
statistically significantly better performance than the floss + MTB group and M'TB group across
all clinical indices at both 15 days and 30 days. At 30 days, the Fresh + MTB group showed a
40.9% improvement in whole-mouth MGI, which was significantly greater than the MTB and
floss + MTB groups (P <.001). At 15 days and 30 days, the Fresh + MTB group showed 74% and
82% reduction in interproximal bleeding, respectively, significantly greater than the MTB and
floss + MTB groups (P < .001). Significant 30-day improvements as compared to MTB and floss
+ MTB groups were also observed for RMNPI (P < .001), PPD (P < .001), and BOP (P =.001).
Conclusions: Subjects who were assigned to the Fresh + MTB group showed significantly greater
reductions in gingival inflammation, gingival bleeding, plaque accumulation, BOP, and pocket
depth measurements than those in the MTB and floss + M'TB groups.
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eriodontal diseases are highly prevalent glob-

ally. Studies have shown that close to 94%

of adults in the United States show signs of

gingivitis.! Gingivitis occurs as a result of an

inflammatory response to microbial biofilms,

ie, the bacteria in dental plaque, and leads to inflammation
and bleeding of the gingiva. Left untreated, gingivitis may
progress to amore severe form of periodontal disease: peri-
odontitis. The Centers for Disease Control and Prevention
hasreported that in the United States, 42.2% of the popula-
tion aged 30 or older and 70.1% of the population aged 65
orolder has periodontal disease.” Gingival inflammation in
response to dental plaque is recognized as the key risk factor
for development of periodontitis®® and tooth loss,® and as
such, the control of gingival inflammation is critical for the
primary prevention of periodontitis. Further highlighting
the importance of maintaining good periodontal health is the
increase in emerging data showing

associations between periodontal

disease and systemic diseases.”

Plaque-induced gingi-

vitis, however, is revers-

ible, and improving oral

hygiene is an effective

means to reduce

Increasingly, the complexity of oral biofilm and the
importance of supporting bacterial homeostasis has been
reported,” with the ultimate goal of supporting a healthy and
balanced oral microbiome. Interdental spaces have notori-
ouslybeen difficult to access and clean appropriately, which
is critical to the success of an interdental cleaning aid.'®
There remains a need for a fast, efficient, safe, and easy-to-
use device to aid in reduction/prevention of gingivitis and
in the disruption/reduction of plaque.

This study evaluates a novel oral care product, the Oral
Health System by Fresh Health Inc. The system aims to
remove the variability and challenges associated with
traditional interdental cleaners by delivering pulsed fluid
through custom interproximally positioned nozzles in a
custom-fabricated mouthpiece in as little as 7 seconds daily.
The objective of this human clinical study was to evaluate
the safety and efficacy of the Fresh System plus manual
brushing compared to manual brushing alone and manual
brushing plus string floss to reduce clinical signs of gingivitis
and dental plaque accumulations.

Methods and Materials

Ethical Aspects

Prior to subject recruitment, the study was approved by an
independent Institutional Review Board (US IRB Miami,

Increasingly, the complexity of oral
biofilm and the importance of supporting
bacterial homeostasis has been reported,

with the ultimate goal of supporting a
healthy and balanced oral microbiome.

and prevent gingivitis. Although numerous products
currently exist on the market that aim to reduce and
disrupt plaque and reduce and prevent gingivitis, compli-
anceis lacking. Recent reviews demonstrate that current
interdental oral hygiene measures such as string floss,
oral irrigators, interdental brushes, and wooden picks
offer varying and inconsistent levels of success and may
be difficult to use effectively.”® The complexity and time
required to use string floss has been cited as a reason
for reduced compliance," and studies have shown that
few individuals floss correctly.' Systematic reviews
have demonstrated that oral irrigators currently on the
market, used as an adjunct to brushing, have a beneficial
effect on clinical parameters of periodontal inflamma-
tion, although a benefit in removing visible plaque has
notbeen consistently demonstrated.’!*

www.compendiumlive.com

FL 33143; IRBnumber U.S.IRB2022SRI/06). This study
was conducted in accordance with good clinical practice,
the Declaration of Helsinki, and local and federal regu-
lations. Subjects were recruited by Salus Research, Inc.
(Fort Wayne, Indiana), an American Dental Association
(ADA)-qualified research site, and written informed
consent was obtained from all subjects prior to enroll-
mentin the study.

Study Population

Subjects were generally healthy adults, aged 18 or older,
with atleast 20 natural scorable teeth and at least one first
or second premolar or first molar present in each quad-
rant. Qualifying subjects, at baseline, had atleast 50 bleed-
ing sites (gingival bleeding index [GBI] score of 1 or 2), a
whole-mouth modified gingival index (MGI) mean score

February 2023 COMPENDIUM 3
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of at least 1.75, and a pre-brushing whole-mouth Rustogi
modified navy plaque index (RMNPI) mean score of 0.6.
Exclusion criteria included current or recent (<4 weeks)
participation in another clinical study; extreme crowding or
overlapping of teeth; hard- or soft-tissue lesions; aggressive,
necrotizing, or other uncommon periodontal disease states;
current or previous (<6 weeks) therapy with medications or
antibiotics or systemic condition or infectious disease that
may interfere with the outcome of the study; active tobacco
users; extensive calculus that may interfere with scoring of
the teeth; extreme tooth or gum sensitivity; fixed or remov-
able orthodontic appliances or extensive restorations; and
females who were pregnant or lactating. The presence of
dental implants was not an exclusion criterion; however, none
ofthe subjects had implants. Subjects agreed to avoid elective
dental procedures and refrained from using oral care products
other than those assigned to them for the duration of the study.

Clinical Assessment

Subjects were evaluated by blinded examiners, who were
dental hygienists. The same blinded examiner assessed oral
soft- and hard-tissue health, gingival inflammation, gingi-
val bleeding on marginal probing, and dental plaque at each
study visit, and examiners underwent intraexaminer calibra-
tion prior to the start of the study. A second blinded examiner
performed pocket depth measurements and recorded bleeding
onprobing (BOP) atboth the baseline and day 30 visits.Ateach
examination visit, all subjects were asked about any changes in
health or medications that occurred during the study. Subjects
refrained from performingoral hygiene for 12 to 18 hours prior

Fig 1.

to clinical assessments and were asked to refrain from eating
or drinking 30 minutes prior to examinations.

Gingivitis was evaluated using the MGI followed by the
GBL."78 For both measures, six sites per tooth (mesiobuccal,
buccal, distobuccal, mesiolingual, lingual, and distolingual)
were scored: the distal and mesial regions of interdental
papillaand the buccal and lingual marginal gingival regions.
MGI was recorded on a scale from O (absence of inflamma-
tion) to 4 (severe inflammation). GBI was recorded on a
scale from O (no bleeding) to 2 (extreme bleeding) as noted
within 30 seconds of marginal probing.

Supragingival plaque was disclosed using a plaque-
disclosing solution (Trace” Disclosing Solution, Young
Dental, youngdental.com) and was recorded as present or
absent on nine discrete areas of the tooth on both the facial
and lingual surfaces according to the RMNPIL."

Periodontal probing depth (PPD) measurements (mm)
and BOP were recorded at six sites per tooth (mesiobuccal,
buccal, distobuccal, mesiolingual, lingual, and distolingual),
with BOP recorded as present or absent.

MGTI, GBI, and RMNPI were measured at all visits (screen-
ing, day 1, day 15, and day 30); PPD and BOP were measured
at day 1 and day 30. Measurements were recorded for all
scorable teeth, excluding third molars.

Investigational Products

This clinical trial investigated the efficacy of a novel oral
irrigation device (Oral Health System by Fresh Health Inc.,
freshhealth.com) (Figure 1). The system delivers pulsatile
pressurized fluid through precision positioned nozzles in

Fig 2.

Fig 3.

Fig 1. Oral Health System by Fresh Health Inc. (photograph for demonstration purposes only; esthetic differences in clini-
cal trial product). Fig 2. Fresh mouthpiece showing custom placed nozzles (photograph for demonstration purposes only).
Fig 3. Fresh mouthpiece showing custom placed nozzles (top view) (photograph for demonstration purposes only).

4 COMPENDIUM February 2023

Volume 44, Supplement 1



a custom-fabricated 3D-printed mouthpiece (Figure 2
and Figure 3). Up to 60 nozzles are positioned at facial and
lingual interproximal sites, as determined by intraoral scans.
Treatment is delivered via the press of a button.

All subjects were provided with the same ADA refer-
ence manual soft toothbrush and ADA accepted, 0.243%
sodium fluoride dentifrice (Crest” Cavity Protection,
Procter & Gamble, us.pg.com). Subjects assigned to the
string floss group (floss + manual toothbrushing) were
provided with ADA accepted readily available string floss.
Subjects assigned to the Fresh group were provided with
their custom 3D -printed mouthpiece. Custom mouthpieces
were designed and manufactured by Fresh Health Inc.

Study Design

This investigation used a randomized, controlled, exam-
iner-blind parallel study design to compare MGI, GBI,
RMNPI, PPD, and BOP across three treatment groups:
Group 1-once-daily use of the Oral Health System by Fresh
Health Inc. with water in conjunction with twice-daily
manual toothbrushing (Fresh + MTB); Group 2 — once-
daily string floss use in conjunction with twice-daily manual
toothbrushing (floss + MTB); Group 3 - twice-daily manual
toothbrushing only (MTB).

At the screening visit, subjects were evaluated to ensure
theywould qualify for the trial by presenting with sufficient
gingival inflammation as measured by the MGI and GBI.and
supragingival plaque as per the RMNPI. Medical history
and demographic information were collected. Qualifying
subjects were then randomized into the three groups.

Qualifying subjects randomized to the Fresh + MTB group
had digital intraoral scans performed (TRIOS 3, 3Shape,
3shape.com) with their arch position recorded. Custom
3D-printed oral irrigation devices were produced by Fresh
Health Inc. based on the subject’s oral anatomy, as captured
by the intraoral scan data.

At baseline (day 1), all subjects received a pre-brushing
oral examination and assessment to ensure they continued
tomeet the minimum MGI, GBI, and RMNPI requirements.
Examinations occurred in the following order: oral exami-
nation of hard and soft tissues, MGI, GBI, and RMNPI after
timed disclosing with 10 mL of plaque-disclosing agent.
Subjects then had PPDs measured, followed by recording
of the presence or absence of BOP.

After baseline examinations, subjects were provided
with study products and written and verbal instructions in a
private area to ensure blinding of examiners. All subjects were
instructed to brush their teeth twice daily athome according to
theirusual habits, once in the morning and once in the evening,
using their assigned toothbrush and toothpaste over the 30-day
study period. Subjects assigned to the floss + MTB group were
provided with their assigned string floss and instructed to floss
once daily at home. In addition, subjects in this group were
provided with the “ADA How to Floss Pamphlet” and given
verbal instructions, and they performed their first daily flossing

www.compendiumlive.com

under direct supervision by the site research staff. Subjects
assigned to the Fresh + MTB group were provided with their
custom-made mouthpiece for use at the research site. Subjects
were provided with a Quick Start Guide from the manufac-
turer, and were given verbal instructions. The Fresh + MTB
group used the Fresh System once daily at the research site with
water; the product was set to “maximum” and delivered approx-
imately 7 seconds of treatment. Product use was recorded in
each subject’s treatment diary/log.

Atthe interim visit (day 15 +/- 2 days) and final visit (day
30 +/- 2 days), all subjects returned for their oral exami-
nation of hard and soft tissues, followed by MGI, GBI, and
RMNPI evaluations, in that order (followed by PPD and
BOP evaluations for the 30-day visit only). Subjects did not
perform oral hygiene 12 to 18 hours prior to their examina-
tions and refrained from eating or drinking 30 minutes prior
to their examinations.

Visual examination of the oral cavity was conducted using
adental light and mirror. The structures examined included
the gingivae, hard and soft palates, oropharynx, buccal and
labial mucosa, tongue, floor of the mouth, and lips, as well
as tooth crowns and exposed roots and cervical areas. The
site, size, and severity of any lesions and tentative diagnosis,
if possible, were recorded, and restorations were assessed
for any damage. A judgment was made by the examiner as
to whether or not any aberrations were attributable to the
testproductbased on the experience of the principal inves-
tigator and dental examiner with these types of studies. Any
new abnormal findings recorded after product distribution
were recorded as adverse events. No adverse events were
reported during the study. Dentifrice and string floss were
weighed at day 1 and day 30 to estimate compliance, and
subject diaries were reviewed.

Sample Size and Statistical Analysis

The sample calculation was performed using data from a
previous pilot study. The planned sample size of n = 210 (70
subjects per group) for this clinical trial was determined
based on the pooled standard deviation(s) of <0.09, <0.25,
and =0.33 units, respectively, for the two primary response
measure(s), bleeding on marginal probing (BOMP) via GBI
and MGI, and the secondary response measure, RMNPI.
The overall sample size of n = 210 provided a level of power
0f 90% to detect a minimal statistical difference among the
study group means of 0.54, 0.30, and 0.22 units, respectively,
for GBI, MGI, and RMNPI with a two-sided significance
a-level of 0.05 and an attrition rate of 15%.

Statistical analyses for efficacy in gingivitis reduction
were performed based on change-from-baseline-adjusted
whole-mouth (and interproximal) GBI scores and MGI
scores. BOMP via GBI and MGI scores was computed for
each subject, and each tooth surface was scored in six areas.
Whole-mouth GBI and MGI within subject mean scores
were computed as follows at each clinical examination
(baseline, interim, and final visits):

February 2023 COMPENDIUM 5
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. sum of scores for all scorable sites
GBI score =

total number of sites scored

sum of scores for all scorable sites

MGI score =
total number of sites scored

The whole-mouth data (six sites per tooth) and all inter-
proximal regions (four sites per tooth) were analyzed. Third
molars were excluded from scoring.

The secondary efficacy outcome variables of the study
were the plaque index scores as measured by the RMNPI
among the study groups. Additional secondary efficacy
outcome variables of the study were PPD (mm) and BOP
scores at each of the six tooth sites.

Supragingival plaque on the facial and lingual surfaces
of each tooth was recorded as present or absent on nine
discrete areas of each scorable tooth. Third molars were
excluded from the scoring procedure. From these site-
wise scores, a whole-mouth score was determined for each
subject by calculating the proportion of sites in the mouth
at which plaque was present:

sum of scores for all scorable sites

RMNPI score =
total number of sites scored

The whole-mouth data (nine sites on each facial/lingual
surface per tooth), gingival margin regions (threesites pertooth
onboth facial /lingual surfaces), and interproximal regions (two
sites per tooth on both facial /lingual surfaces) were analyzed.

A chi-square test was performed on the sex demographic
datato evaluate the hypothesis that the treatment groups were
randomized and balanced with respect to sex. In addition,
an analysis of variance (ANOVA) was performed on the age
demographic data to evaluate the hypothesis that the mean
age of the treatment groups was balanced with respect to age.

Descriptive statistics (mean, standard deviation [SD]) were
computed for GBI, MGI, and RMNPI scores at each time-
point for each treatment group, as applicable. Comparisons
of baseline GBI, MGI, and RMNPI scores were made using
an ANOVA. Within-treatment group comparisons between
baseline and post-treatment scores were performed using
paired ¢-tests. Analyses of covariance (ANCOVAs) were
employed on the post-treatment or delta scores to compare
the study treatment groups with respect to each of the clini-
cal parameters (GBI, MGI, and RMNPI) at the post-baseline
timepoints using the baseline measure as the covariate. If the
F-test of the ANCOVA exhibited a statistically significant
difference among the treatment groups at the 0.05 signifi-
cance level, then post-ANCOVA pair-wise comparisons of
the treatment groups were performed using Tukey’s test for
multiple comparisons. All statistical tests of hypotheses were
two-sided and employed alevel of significance of a = 0.05.

Descriptive statistics were computed for PPD (mm) and
BOP scores at each timepoint for each treatment group.
Statistical analyses were performed on the PPD (mm) and
BOP for'each of the six tooth sites assessed. Comparisons of
the treatment groups with respect to the baseline PPD (mm)
and BOP scores were assessed for each of the six tooth sites
usingan ANOVA. Within-treatment group comparisons of the
baseline versus follow-up PPD (mm) and BOP scores for each

TABLE 1

Demographic Information

Demographics | Category Fresth + MTB Floss + MTB | Overall P Value
(n = 66) (n = 65) (n =192)
Age (years) Mean (SD) 45.47 (11.53) 48.48 (11.71) | 47.95 (10.95) | 47.27 (11.41) b 280
Min.—max. 21-66 19-75 24-70 19-75 o
Sex, n (%) Male 10 (15%) 13 (21%) 17 (26%) 40 (21%) b 293
Female 56 (85%) 48 (79%) 48 (74%) 152 (79%) o
American Indian/ | 0 (0%) 2 (3%) 0 (0%) 2 (1%)
Alaskan Native
Race, n (%) ) )
White/Caucasian 58 (88%) 55 (90%) 62 (95%) 175 (91%)
Asian 3 (4%) 0 (0%) 0 (0%) 3 (2%) n/a
Black of African 4 (6%) 4 (7%) 3 (5%) 11 (6%)
Heritage
Multiracial 1(2%) 0 (0%) 0 (0%) 1 (0%)

MTB =manual toothbrushing, SD = standard deviation
1=analysis of variance, 2 = chi-square test
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of the six tooth sites assessed were performed using paired
t-tests. Comparisons of the treatment groups with respect to
baseline-adjusted PPD (mm) and BOP scores at the follow-up
examinations were performed using ANCOVAs for each of
the six tooth sites assessed. All statistical tests of hypotheses
were two-sided and employed alevel of significance of o = 0.05.

Results

Study Population

Of 219 total recruited subjects, two were screening/baseline
failures, and 217 qualified and were enrolled into the study.
Subjects who dropped out prior to the baseline examination

were replaced, if possible. From among 195 subjects that
received product at baseline, 192 subjects completed the
study. The study population consisted of 152 females and 40
males, with amean age (SD) 0f47.27 (11.41) years (Table 1).
There was no significant difference in age and sex between
the three treatment groups.

Gingivitis Reduction Efficacy

At baseline, there was no significant difference in MGI or
GBI between groups, both across the whole mouth (six sites
per tooth, MGI P=.332, GBI P=.596) and all interproximal
sites (four sites per tooth, MGI P =.146, GBI P = 499).

TABLE 2

Baseline-Adjusted Subject Mean Modified Gingival Index (MGI) and Gingival
Bleeding Index (GBI) at the 15-Day Examination for Subjects Who Completed
the 30-Day Clinical Study (Whole mouth and Interproximal)

Within-Treatment Analysis

Between-Treatment Comparison

% Ve, MTB
Improvement! Adi. 15- Adi. 15-
Day % Day %
Treatment Difference® Difference*
MGI (whole mouth) 15 days
Fresh + MTB | 66 | 2.29(0.02) | 18.1% P <001 15.8% P <.001 | 16.7% P < .001
MTB 61 | 272(0.02) | 2.5% P < .001 — — 1.1% =.504
Floss + MTB 65 | 275(0.02) | 1.1% =.004 — — — —
GBI (whole mouth) 15 days
Fresh + MTB | 66 | 0.14(0.01) | 68.8% P < .001 65.9% P <.001 | 64.1% P < .001
MTB 61 10.41(0.01) | 11.1% P < .001 — — -5.1% =.571
Floss + MTB | 65 |0.39(0.01) | 15.2% P < .001 — — — —
MGI (interproximal) 15 days
Fresh + MTB | 66 | 2.40(0.02) | 16.3% P < .001 14.9% P <.001 | 15.9% P < .001
MTB 61 1282(0.02) |2.1% =.001 — — 1.1% =.536
Floss + MTB 65 1285(0.02) | 1.0% =.023 — — — —
GBI (interproximal) 15 days
Fresh + MTB | 66 | 0.12(0.01) | 74.0% P < .001 72.7% P<.001 |72.1% P < .001
MTB 61 |0.44(0.01) |8.5% P =001 — — -2.3% =.850
Floss + MTB 65 10.43(0.01) |12.2% P < .001 — — — —

Adj. = adjusted, M'TB = manual toothbrushing, SE = standard error, Sig. = significance

1= Percent improvement exhibited by the 15-day mean divided by the baseline mean. A positive value indicates an improvement in the index scores at the 15-day examination.

2= Significance of paired t-test comparing the 15-day improvement from baseline.

3 = Difference between the adjusted 15-day means expressed as a percentage of the adjusted 15-day mean for MTB. A positive value indicates an improvement in the index scores for the

row heading as compared to MTB.

4 = Difference between the adjusted 15-day means expressed as a percentage of the adjusted 15-day mean for Floss + MTB. A positive value indicates an improvement in the index scores

Jfor the row heading as compared to Floss + MTB.

5 =Significance of the post-ANCOVA Tukey’s Multiple Comparison Test of baseline-adjusted 15-day means.

www.compendiumlive.com
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After 15 days of product use, the Fresh + MTB group
showed a significantly greater improvement in MGI and
GBI than the MTB group and floss + MTB group, both
interproximally and across the whole mouth (Table 2).
The Fresh + MTB group showed 16.5X greater improve-
ment in whole-mouth MGI and 4.5X greater improve-
ment in whole-mouth bleeding on marginal probing via
GBI than the floss + MTB group. Improvement in bleeding
was more pronounced when assessing interproximal sites,
with the Fresh + MTB group showing a 74% reduction in
interproximal bleeding in 15 days, 6.1X as effective as the
floss + MTB group.

Significantly superior improvement in gingivitis outcomes
continued for the Fresh + MTB group at the 30-day exami-
nation, with this group showing a 40.9% improvement in
MGI (12.8X times as effective as floss + MTB) and a 77.1%
improvement in GBI (8.9X as effective as floss + MTB)
across the whole mouth (Table 3, Figure 4). Significantly
superior improvements in gingivitis outcomes were also
demonstrated for the Fresh + MTB group as compared to the
MTBgroup (Table 3, Figure 5). Interproximally, the reduc-
tion in bleeding was more notable, at 82% improvement in
30 days for the Fresh + MTB group, 10X as effective as the
floss + MTB group.

TABLE 3

Baseline-Adjusted Subject Mean Modified Gingival Index (MGI) and Gingival
Bleeding Index (GBI) at the 30-Day Examination for Subjects Who Completed
the 30-Day Clinical Study (Whole mouth and Interproximal)

Within-Treatment Analysis

Between-Treatment Comparison

%
Improvement! Adj. 30- G
Day %
Treatment Difference® Difference*
MGI (whole mouth) 30 days
Fresh + MTB | 66 | 1.65(0.02) | 40.9% P<-.001 40.2% P <.001 | 39.1% P < .001
MTB 61 12.76(0.02) | 1.1% =.259 |— — -1.2% =.268
Floss + MTB | 65 | 2.71(0.02) | 3.2% P<.001 |— — — —
GBI (whole mouth) 30 days
Fresh + MTB | 66 | 0.11(0.01) | 77.1% P < .001 75.0% P <.001 | 73.8% P < .001
MTB 61 10.44(0.01) | 4.4% =.235 |— — -4.8% =.379
Floss + MTB 65 10.42(0.01) | 8.7% =.001 — — — —
MGl (interproximal) 30 days
Fresh + MTB | 66 | 1.80(0.02) | 37.0% P<.001 |37.1% P <.001 | 35.7% P < .001
MTB 61 |2.86(0.02) | 0.0% =.987 |— — -2.1% =.162
Floss + MTB | 65 | 2.80(0.02) | 2.8% P<.001 |— — — —
GBI (interproximal) 30 days
Fresh + MTB | 66 | 0.08 (0.01) | 82.0% P < .001 83.0% P <.001 | 82.2% P < .001
MTB 61 10.47(0.01) | 2.1% P=.629 |— — -4.4% =.485
Floss + MTB | 65 | 0.45(0.01) | 8.2% P=.008 |— — — —

Adj. = adjusted, M'TB = manual toothbrushing, SE = standard error, Sig. = significance

1= Percent improvement exhibited by the 30-day mean divided by the baseline mean. A positive value indicates an improvement in the index scores at the 30-day examination.

2 = Significance of paired t-test comparing the 30-day improvement from baseline.

3 = Difference between the adjusted 30-day means expressed as a percentage of the adjusted 30-day mean for MTB. A positive value indicates an improvement in the index scores for the

row heading as comparedto MTB.

4 = Difference between the adjusted 30-day means expressed as a percentage of the adjusted 30-day mean for Floss + MTB. A positive value indicates an improvement in the index scores

fortherow heading as compared to Floss + MTB.

5 =Significance of the post-ANCOVA Tulkey’s Multiple Comparison Test of baseline-adjusted 30-day means.
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Plaque Reduction MTB group demonstrated statistically significantly greater
No statistically significant difference was observed among  reductionsin PPD compared toboth the MTBand floss + MTB
the treatment groups at baseline with respect to RMNPI  groups (Table 7). On average, subjects in the Fresh + MTB
(P=.399), proximal RMNPI (P = 400), or gingival margin  group showed a reduction of 0.43 mm in pocket depth over
RMNPI (P=.341) indices. 30 days of product use, as compared to 0.06 mm and 0.08 mm
After 15 days of product use, the Fresh + MTB group  for the MTB and floss + MTB groups, respectively. Bleeding
showed a significantly higher improvement in plaque  within the sulcus, as measured by BOP, also favored the Fresh
reduction than both the MTB group and floss + MTB group  + MTB group, which showed significantly more reduction in
for whole-mouth, proximal, and gingival margin regions  bleedingthanboth the MTBand floss + MTB groups (Table 7).
(Table 4). This trend continued after 30 days of product
use, with the Fresh + MTB group showing a 22.4% reduc- Discussion
tioninplaque, a9.3X greater reduction than the floss+ MTB  This study demonstrated that once-daily 7-second use of
group (Table 5). the Oral Health System by Fresh Health Inc. with water in
conjunction with manual toothbrushing was statistically
Pocket Depth and Bleeding on Probing significantly more effective at reducing gingival inflamma-
The baseline periodontal probing depth (PPD) and bleeding  tion, gingival bleeding, and supragingival plaque than use
on probing (BOP) values did not differ significantly between  of a manual toothbrush and string floss or a manual tooth-
groups (Table 6). After 30 days of product use, the Fresh +  brush alone over 15-day and 30-day periods in patients with

TABLE 4

Baseline-Adjusted Subject Mean Whole-Mouth, Proximal, and Gingival
Margin Rustogi Modified Navy Plaque Index (RMNPI) Scores at the 15-Day
Examination for Subjects Who Completed the 30-Day Clinical Study

Within-Treatment Analysis Between-Treatment Comparison
% ig. Vs. MTB Vs. Floss + MTB

Improvement'

Adj. 15- ig. Adj. 15-

Adj. 15-Day DEIAV Day %
Treatment Mean (SE) Difference® Difference*
Whole-Mouth RMNPI 15 days
Fresh + MTB | 66 |0.73(0.01) | 14.1% P <.001 | 14.1% P <.001 | 14.1% P < .001
MTB 61 10.85(0.01) |2.3% =.073 | — — 0.0% P=.944
Floss + MTB | 65 | 0.85(0.01) | 0.0% =.293 | — — — —
Proximal RMNPI 15 days
Fresh + MTB | 66 | 0.73(0.01) | 19.8% P <.001 | 18.3% P <.001 | 20.7% P < .001
MTB 61 10.90(0.01) |3.2% =.038 | — — 2.2% P =664
Floss + MTB | 65 | 0.92(0.01) |1.1% =.627 | — — — —
Gingival Margin RMNPI 15 days
Fresh + MTB | 66 | 0.95(0.00) | 4.0% P <.001 | 4.0% P <.001 | 4.0% P < .001
MTB 61 10.99(0.00) |0.0% =.925 | — — 0.0% P=.999
Floss + MTB | 65 | 0.99 (0.00) | 0.0% =.707 | — — — —

Adj. = adjusted, MTB = manual toothbrushing, SE = standard error, Sig. = significance

1= Percent improvement exhibited by the 15-day mean divided by the baseline mean. A positive value indicates an improvement in the index scores at the 15-day examination.

2= Significance of paired t-test comparing the 15-day improvement from baseline.

3 = Difference between the adjusted 15-day means expressed as a percentage of the adjusted 15-day mean for MTB. A positive value indicates an improvement in the index scores for the
row heading as compared to MTB.

4 = Difference between the adjusted 15-day means expressed as a percentage of the adjusted 15-day mean for Floss + MTB. A positive value indicates an improvement in the index scores
Jforthe row heading as compared to Floss + MTB.

5 =Significance of the post-ANCOVA Tulkey’s Multiple Comparison Test of baseline-adjusted 15-day means.

www.compendiumlive.com February 2023 COMPENDIUM 9



RESEARCH

gingivitis. Additionally, the Fresh System used in conjunc-
tion with manual toothbrushing was significantly more
effective than both manual toothbrushing alone and use of
string floss in conjunction with manual toothbrushing in
reducing pocket depths and BOP (from within the sulcus)
after 30 days. This reduction in pocket depth is likely due
to the substantial reduction in swelling and inflammation
(ie, pseudopockets) in the interproximal papillary area. The
significant improvement in gingival health may be indica-
tive of the Fresh System’s ability to deliver fluid below the
gingival margin to flush the gingival sulcus of biofilm and
toxins associated with disease progression.

8.7%

4.4%

8.9X as
effective*
77.1%
12.8X as
effective*
40.9%
3.2%
Fig 4.
17.5X as
effective*
77 1%
37.2X as
effective*
40.9%
1.1%
Fig 5.
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While the Fresh + MTB group did show significantly supe-
rior improvements as compared to the MTB and floss + MTB
groups, it is worth noting that the MTB and floss + MTB
groups also saw significant longitudinal improvements from
baseline to 15 days for MGI and GBI. At 30 days, however,
no significant difference was noted longitudinally in MGI
or GBI for the MTB group. Although significant within-
treatment improvements in MGI and GBI were noted at
15 and 30 days for the floss + MTB group, as were improve-
ments in RMNPI, BOP, and PPD at 30 days, no significant
difference in MGI, GBI, RMNPI, PPD, or BOP was noted
between the floss + MTB and MTB groups, and the Fresh

Fig 4. X times
effectiveness plot
comparing Fresh +
MTB and string floss
+ MTB groups after
30 days of product
use (whole mouth)
(MTB = manual
toothbrushing;
MGI = modified
gingival index; GBI
= gingival bleed-
ing index; RMNPI
= Rustogi modified
navy plaque index).
*Significantly more
effective relative

to the MTB group
(control) (P < .001).
Fig 5. X times
effectiveness plot
comparing Fresh +
MTB and manual
toothbrushing
(MTB) groups after
30 days of product
use (whole mouth)
(MGI = modified
gingival index; GBI
= gingival bleed-
ing index; RMNPI
= Rustogi modified
navy plaque index).
*Significantly more
effective relative

to the MTB group
(control) (P < .001).

9.3X as
effective*

22.4%

2.4%

20.4X as
effective*

22.4%

1.1%
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TABLE 5

Baseline-Adjusted Subject Mean Whole-Mouth, Proximal, and Gingival Margin
Rustogi Modified Navy Plaque Index (RMNPI) Scores at the 30-Day Examination
for Subjects Who Completed the 30-Day Clinical Study

Within-Treatment Analysis Between-Treatment Comparison
% ig. Vs. MTB Vs. Floss + MTB

Improvement!

Adj. 30- ig. Adj. 30- Sig.®
Adj. 30-Day Day % Dif- Day % Dif-
Treatment Mean (SE) ference® ference?

Whole-Mouth RMNPI 30 days

Fresh + MTB | 66 | 0.66 (0.01) | 22.4% P <.001 |22.4% P <.001 | 20.5% P < .001
MTB 61 10.85(0.01) | 1.1% =.094 | — — -2.4% =.380
Floss + MTB | 65 | 0.83(0.01) |2.4% =.001 | — — — —
Proximal RMNPI 30 days

Fresh + MTB | 66 | 0.62(0.02) | 34.0% P <.001 | 32.6% P <.001 | 29.5% P < .001
MTB 61 10.92(0.02) | 1.1% =.366 | — — -4.5% =.268
Floss + MTB | 65 | 0.88(0.02) |4.3% =.004 | — — — —
Gingival Margin RMNPI 30 days

Fresh + MTB | 66 | 0.91(0.01) |8.1% P<.001 |8.1% P <.001 | 8.1% P < .001
MTB 61 10.99 (0.01) | 1.0% =.340 | — — 0.0% =.898
Floss + MTB | 65 | 0.99(0.01) | 0.0% =.324 | — — — —

Adj. = adjusted, MTB = manual toothbrushing, SE = standard error, Sig. = significance

1= Percent improvement exhibited by the 30-day mean divided by the baseline mean. A positive value indicates an improvement in the index scores at the 30-day examination.

2 = Significance of paired t-test comparing the 30-day improvement from baseline.

3 = Difference between the adjusted 30-day means expressed as a percentage of the adjusted 30-day mean for MTB. A positive value indicates an improvement in the index scores for the
row heading as compared to MTB.

4 = Difference between the adjusted 30-day means expressed as a percentage of the adjusted 30-day mean for Floss + MTB. A positive value indicates an improvement in the index scores
Jfor the row heading as comparedto Floss + MTB.

5=Significance of the post-ANCOVA Tukey’s Multiple Comparison Test of baseline-adjusted 30-day means.

TABLE 6

Summary Statistics for Periodontal Pocket Depth (PPD) and Bleeding on Probing
(BOP) Index at the Baseline and 30-Day Examinations for Subjects Who
Completed the 30-Day Clinical Study

Baseline! Mean (SD) _ 30-Day Mean (SD)

PPD (mm) 30 days

Fresh + MTB 66 1.90 (0.24) 1.47 (0.24)
MTB 61 1.89 (0.22) 1.83(0.23)
Floss + MTB 65 1.91 (0.26) 1.83(0.29)
BOP (%) 30 days

Fresh + MTB 66 14.67 (12.88) 3.62 (5.57)
MTB 61 13.02 (9.54) 9.02 (7.57)
Floss + MTB 65 13.27 (11.51) 7.03 (7.33)

SD = standard deviation
1 = Nostatistically significant difference was indicated among the treatment groups at baseline with respect to the PPD (P =.905) and BOP (P =.678) indices.
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+MTB group performed significantly better than the MTB
and floss + MTB groups across all measured clinical param-
eters (Table 4 and Table 5).

Apossible explanation for the improvements in the MTB
group is the introduction of required twice-daily brushing
for all subjects; brushing frequency was not a condition for
qualification in the study at screening. Moreover, the study
population enrolled into this clinical trial exhibited at least
50 bleeding sites (using the GBI of up to 168 observation
sites) according to the study protocol inclusion criteria. It
was not surprising that all test subjects had improvements in
their oral health during the clinical trial due to the require-
ment of at least moderate gingivitis at the baseline exami-
nation. During the trial period, subjects in all treatment
groups brushed unsupervised at home with their assigned
products twice daily. The Hawthorne effect and its potential
to alter subjects’behavior undoubtedly occurred during the
research study.* Numerous toothbrushing and oral hygiene
studies have reported initial reductions of gingivitis and
plaque scores that have been attributed to the Hawthorne
effect.?** This phenomenon can be directly linked to a
behavior change where test subjects are aware that they
are involved in a research study?* and increased attention
bias or initial novelty effect is to be expected from them.*

TABLE 7

Thus, the improvement in the control group (in a short-
term study) is expected and any significant effect over the
control group can be considered the relative efficacy of the
treatment product.

The group using the Fresh System (Fresh + MTB group)
displayed significant improvements in all measures across
all timepoints when compared to the MTB and floss + MTB
groups. The custom fit of the mouthpiece with precisely
positioned nozzles delivering targeted fluid streams to both
the lingual and facial aspects of the interdental spaces may
be one reason for this, as human error in properly manipu-
lating or positioning interdental oral hygiene tools during
use is eliminated. A recent study evaluating the effect of
manual dexterity on gingival bleeding and inflammation
has shown that individuals with lower manual dexterity
scores had less improvement (or worsening) in interprox-
imal bleeding after 12 weeks of string floss and manual
toothbrush use as compared to those with higher dexterity
scores.”” The Fresh System removes the manual dexterity
challenges associated with conventional string floss.

This study has potential limitations. Because dental floss
is the interdental cleaner most commonly recommended
by healthcare professionals,? it was selected for compari-
son in this study. However, numerous adjuncts to brushing

Baseline-Adjusted Subject Mean Periodontal Pocket Depth (PPD) and Bleeding
on Probing (BOP) Index Scores at the 30-Day Examination for Subjects Who

Completed the 30-Day Clinical Study

Within-Treatment Analysis

%

Improvement'

Adj. 30-Day

Treatment Mean (SE)

PPD (mm) 30 days

Between-Treatment Comparison

Vs. MTB Vs. Floss + MTB

Adj. 30- Adj. 30-
Day % Day %
Difference? Difference*

Fresh + MTB | 66 | 1.47 (0.02) | 22.6% P<.001 | 20.1% P<.001 | 19.2% P < .001
MTB 61 |1.84(0.02) |3.2% P<.001 | — — 1.1% P =79
Floss + MTB | 65 | 1.82(0.02) |4.2% P<.001 | — — — —

BOP (%) 30 days

Fresh + MTB | 66 |3.30(0.72) | 74.8% P<.001 | 64.2% P <.001 | 53.9% P = .001
MTB 61 19.22(0.74) | 30.9% P=.001 | — — -28.8% P=.117
Floss+ MTB |65 | 7.16 (0.72) | 47.4% P<.001 | — — — —

Adj. = adjusted, MTB = manual toothbrushing, SE = standard error, Sig. = significance

1= Percent improvement exhibited by the 30-day mean divided by the baseline mean. A positive value indicates an improvement in the index scores at the 30-day examination.

2 = Significance of paired t-test comparing the 30-day improvement from baseline.

3= Difference between the adjusted 30-day means expressed as a percentage of the adjusted 30-day mean for MT'B. A positive value indicates an improvement in the index scores for the row

heading as compared to MTB.

4 = Difference between the adjusted 30-day means expressed as a percentage of the adjusted 30-day mean for Floss + MTB. A positive value indicales an improvement in the index scores for

the row heading as comparedto Floss + MTB.

5 = Significance of the post-ANCOVA Tukey’s Multiple Comparison Test of baseline-adjusted 30-day means.
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are available in the market. Future studies may compare
the adjunctive benefit of other oral care products, includ-
ing, for example, interdental brushes and oral irrigators.
Additional opportunities for future research include evalua-
tion in a more diverse population base, including those with
different baseline levels of gingival and periodontal health as
well as restorations that are challenging to clean. Additional
research could also evaluate longer-term clinical outcomes
and assess patient preferences and compliance.

Conclusion and Clinical Implications

The findings of this research study support the conclusion
that the innovative Oral Health System by Fresh Health Inc.
can provide superior oral health benefits, including statisti-
cally significant reductions in gingivitis, gingival bleeding,
plaque, and pocket depths, as it did in this 30-day research
study. Additionally, the patient-matched oral irrigator deliv-
ers a precise amount of water spray to hard-to-reach inter-
dental areas of the mouth in a manner that is simple and
quick to perform.
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Join the revolution with FRESH HEALTH INC.

RESULTS IN JUST
7 SECONDS A DAYY

360° precision clean-
at home, every day

@ 82% reductionin gingival bleeding

@ 41% reduction in gingival inflammation

@ 34% reduction in plaque

@ 0.43mm average reduction in pocket depth

Prototype-actual unit
may differ

TRY IT FOR YOURSELF!

Sign up in advance for a FREE customized product trial
at one of these upcoming shows**

American Association of Orthodontists California Dental Association - Anaheim
April 21-24 | Chicago, IL May 18-20 | Anaheim, CA

American Academy of Cosmetic Dentistry  California Dental Association - San Jose
April 26-28 | Grapevine, TX September 7-9 | San Jose, CA

Sign up at FreshHealth.com by March 1

**Limited availability and signing up is for trial consideration. There is no
guarantee you will be selected to trial.

*Results shown in a 30 day clinical study in this supplement, comparing manual brushing, string floss,
and Fresh device. 7 seconds of effective treatment time - actual treatment time less than 10 seconds.
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