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1. What is your role in Dentistry?







A
, ' Y -
- b

If you know the enemy better than you know yourself
the outcome of the battle has already been decided
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Periodontitis

Keystone pathogens evade

the host response &
orchestrate a shift creating
an imbalance of the biofilm

Periodontal
pocket / GCF

Dysbiosis
Subgingival
dysbiotic biofilm

Tissue breakdown provides
nutrients for biofilm to grow
and reproduce

Severe
inflammation

Resorbed

Imbalance promotes bone

growth of
pro-inflammatory
pathogens, increasing

/
inflammation and release Inflammation @
of pro-inflammatory

Cyt0k| nes Lamont, R.J., Koo, H. & Hajishengallis, G. The oral microbiota: dynamic communities and host interactions. Nat Rev
Microbiol 16, 745—759 (2018). https://doi.org/10.1038/s41579-018-0089-x Adapted from original image available on Open
Access.




The imbalance of periodontal pathogens and accessory
microorganisms activates an innate immune response (first-
responders) and adaptive immune response (second responders)
creating an abundance ofypro-inflammatory cytokines.




response ignites a cascade of events in response to inflammation
th gins as protective, but becomes destructlve In susceptible hosts
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Molecular aspects of the
pathogenesis of periodontitis

JoErG MEYLE & lain CHAPPLE
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Direct & Indirect Impact

“Recent epidemiological,
clinical and experimental
studies support the
relationship between
bacteremia or inflammation
due to periodontal disease and
systemic disease.”

Bui FQ, Almeida-da-Silva CLC, Huynh B, Trinh A, Liu J,
Woodward J, Asadi H, Ojcius DM. Association between
periodontal pathogens and systemic disease. Biomed J. 2019
Feb;42(1):27-35. doi: 10.1016/j.bj.2018.12.001. Epub 2019
Mar 2. PMID: 30987702; PMCID: PMC6468093.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6468093/pd
f/main.pdf Accessed February 25. 2021




Carotid Intima-Media Thickness Test CIMT

A simple scan of your carotid arteries
can indicate your potential risk.
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Periodontal Microbiota and Carotid Intima-Media Thickness:

The Oral Infections and Vascular Disease Epidemiology Study (INVEST)

Moise Desvarieux, MD, PhD, Ryan T. Demmer, MPH, Tatjana Rundek, MD, PhD, Bernadette
Boden-Albala, DrPH, David R. Jacobs Jr, PhD, Ralph L. Sacco, MD, MS, and Panos N.
Papapanou, DDS, PhD

From the Division of Epidemiology (M.D., R.T.D., D.R.J.), School of Public Health, and Department
of Medicine (M.D.), Medical School, University of Minnesota, Minneapolis, Minn; Departments of
Neurology (T.R., B.B.-A., R.L.S.), Columbia University College of Physicians and Surgeons and
Sociomedical Sciences (B.B.-A.) and Epidemiology (M.D., R.L.S.), Mailman School of Public Health,
Columbia University, New York, NY; and Division of Periodontics (P.N.P.), Columbia University
School of Dental and Oral Surgery, New York, NY.

Conclusions—Our data provide evidence of a direct relationship between periodontal
microbiology and subclinical atherosclerosis. This relationship exists independent of C-reactive
protein.
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0.03 increase in CIMT correlated to 2-3 times increased risk for M| or coronary death



420 patients
3 year follow-up

5008 subgingival samples

DNA of 11 periodontal pathogens

RESULTS: CIMT progressed in a

direct and dose responsive manner

to bacterial burden
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Changes in Clinical and Microbiological Periodontal Profiles Relate
to Progression of Carotid Intima-Media Thickness: The Oral
Infections and Vascular Disease Epidemiology Study

Mo Devariuw, MO, D Ryan T. Denmer, PRD, MPH, Duvid R Jacols, ¥, PAO; Anas N Papapunoy, DDS PAD;
Ruph L Sacee, MO, M3 Tagaw Rundek, MD, MD
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More studies are needed to elucidate
mechanisms whereby periodontal
pathogens or ensuing inflammation cause
or contribute to systemic disease.
Nonetheless, it is already clear that

management of periodontal disease and
proper oral care can positively effect
MORBIDITY, MORTALITY and HEALTH
CARE COSTS associated with non-oral
systemic diseases.

Biomedical Journal 2019



If pathogenic, dysbiotic biofilm is a
driver of oral and systemic
disease...

Is it time we shift our focus?

s it time we shift our methods?



2. What do you know about
Guided Biofilm Therapy?




01
ASSESS

02
DISCLOSE

03
MOTIVATE

AIRFLOW®

PIEZON®

PERIOFLOW®












Low-Abrasive Powders

S —

PHYLAXIS POWDER

IR-FLOW

SUB + SUPRAGINGIVAL

Glycine Erythritol
25um 14um



Shift Shift Altered

Technologies Protocols Outcomes
















Peniodontal Chart




Magical Not Magical




AIRFLOW® Prophylaxis Master —

Heated water for patient comfort
Large powder chambers

360-degree Bluetooth wireless
foot pedal

30% Boost feature for harder
deposits or stain

Touch panel to customize the
power levels

A[RFLOW




“Change is the hardest at |
. the beginning, messiest *

in the middle and bestat
the end.




3. How are you currently removing
dysbiotic biofilm subgingivally from
natural teeth?




4. How are you currently removing
dysbiotic biofilm subgingivally from
implants?




Why Remove Biofilm First?




A Paradigm Shift in Mechanical Biofilm Management? Subgingival Air
Polishing: A New Way to Improve Mechanical Biofilm Management in
the Dental Practice Quintessence International 2013
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Subgingival Debridement Efficacy of
Glycine Powder Air Polishing

Thomas F. Flemmig,*' Marc Hetzel,f Heinz Topoll,f Joachim Gerss,$ Ingo Haeberlein,|
and Gregor Petersilka'l

J Periodontol * June 2007 Flemmig, Hetzel, Topoll, Gerss, Haeberlein, Petersilka

SPT.” It also indicates that the requirements for
subgingival instrumentation in initial and supportive
periodontal therapy are distinct with respect to abra-
siveness. In initial therapy, highly abrasive instru-
ments such as curets or sonic or ultrasonic scalers
are needed for the ablation of hard and tenacious sub-
gingival calculus. In SPT, the abrasiveness of the in-
strumentation method used should ideally be just
high enough for biofilm removal, but low enough to
mitigate any deleterious effects to the tooth surfaces
and adjacent soft tissues. Abrasion on tooth surfaces
might become substantial over time when the cumu-
lative effects of repeated instrumentation in SPT are
considered.81!

With the goal of establishing an efficient and safe
technique for subgingival biofilm removal in SPT, a

low-abrasive glycine powder* was developed for us8®*®

incommerciallv available iniection abracive water iete

MATERIALS AND METHODS

Participants

Sixty patients >18 years of age with severe periodon-
titis were recruited from a private periodontal spe-
cialty practice. For inclusion into the study, subjects
needed to have at least one tooth with a PD 26 mm
on one or more sites and a prognosis deemed to be
hopeless. Sufficient crown structure was needed so
that the extraction could be achieved solely by the
use of forceps to avoid contact with the subgingival
root surface during the extraction procedure. Ex-
cluded were all patients <18 years of age, pregnant
women, patients taking immune suppressive drugs
or having received radiation therapy in the head and
neck region, and patients with a coagulation disorder,
r%%gg\i/%vnae%cular disease, or infectious disease. All pa-
tients included into the study signed an informed
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Three-Dimensional Defect Evaluation of 5 Seconds SOd I um bica rb)

Air Polishing on Extracted Human Roots

e A Sl s B R T considerable surface

Background: Root surfa abra-
e ey e defects

might, therefom, mmﬂma@dmmnwamk

almmmamguhmdmeﬁm
sonal shape and vok of the ab d by

difierent powders, t & the amm of the study to vestigate

the fime .dmensonal extent of these defects.

Methods: Cementum.covered roats of 20 extracted hu.

care significandly reduces the incidence

iy e 10 seconds of glycine,

reason for toth loss™? Besides oral

were 5 and 10 seconds in a first interval and
amdmwmmmpm
and lavage. The teeth were
tomography inisally and after every
femnces in volume and defectdepths

of the scans and

hygene instruction and renewed mos-
wvation, the removal of bacterial biofiims,

i | S e e no defects

(Wikcaxon test, P <0.001). appointment. Depending on the ess.
Results: Defect volumes (in mm?) mated risk for disease recurence, ®-
(:nterquartdle ranges) for the bicarbonate powder after 5, commended recall hiervals vary from

“For exposed roots,
sodium bicarbonate
cannot be
recommended”

Sahrmann P, Ronay V, Schmidlin PR, Attin T, Paque F. Three dimensional defect
Evaluation of air polishing on extracted human roots. Journal of Periodontology 2014;85;1107-1114



Hyheid Compesite

5d. Osspray calcium sodium phosphosilicate

Journal of Clinical Dentistry 2014
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Biofilm Removal and Antimicrobial
Activity of Two Different Air-Polishi
Powders: An In Vitro Study

Lorenzo Dragp, *! Massimo Del Fabbm‘” Monica Bortolin,! Chrisian Vassena *

Elena De Vecchi,* and Silvio Taschie:

of per @l and per lant dis assocs.
ated with n'lmohd infecsons. Haq:e debridement may be
accomplished by air polishing using abmsve powders In
this 2udy, a new farmulation consitting of erythrinl and
chlorhexidine s compamd with the 2andard glycine powder
used in atr-polishing devices. Their in vitro ane mc mbial and
antbiofilm eflects on Staphylococcus auraus, Bacteroldes
fragilts, and Candidh albicans are nvestgated.
Methods: Biofim was allowed to grow on sandblassed
tRantum dulu md &polshednh@ymeorc. 18

Background: Mnmmlphysamrﬂrolemhe

bgingtval blofilm lisa
fundamental part of periodontal
th«q»y Microblal biofilms are
pop of microoag hat am

clustered at an riace (mosly solid-

chbrh A Iy=s of biofilm
by mqshom assay was pchmed. A qualaative
mdysavudsocmiedwlbyombcdhﬁ acamhgml
crascopy . Mintmum inhibiory conc
microbicidal concentrations were evaluated, bguhu with
the microbial recovery from the residual biofilm after air.
polishing reatment.

Results: The combination of erythstal and chiorhexidne
dsplayed stronger antimicrobial and antibiofilm activity
than glycine against all microblal stmins tested.

Caonclusion: Air palishing with enythrital .chlorhexidine
seems to be a viable altemative to e raditionalglycine teat.
ment for blofilm mmoval. J Penadontol 2014, 85:363.¢369.

KEY WORDS
Antidnfective agents; bofiims; dental polishing;

enythritol; ped-implantitis; periodontitis.
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bquid) and usually enclosed wthin an
extracellular polymeric matix.’ Pes.
odonstis and pes.smplantiis are bacte-
rial infections associated with a complex
microbiota of the dental biofilm that in.
duce a local and syemic nflammatory
response, leading to periodontal or pes.
mplant tssue breakdown.? Hand .
stuments and sonic or uitrasonic scalers
may be used for debridement, fhough
thetr use can be challenging and sme
consuming and may cause mot dam.
age over tme *® Biofilm removal may
also be achieved through the use of air.
palishing devices”-!0 However, conven-
sonal air polishing by means of water
and sodum bicadbonate can be ex-
dy abrasive 1 root ¢ tum and
dentn ™13 A lems aggmasive method
using the amino acid glycine has been
shown to induce minimum tooth and
wplant surface alt while ssll
removing bioflm with efficacy in viwo
and in viva. M-8 In addition, his method
has been used in the tmatment of pea.
smplangits and has been shown to be safe
and provide good dinfcal results 920
More recenty, erythrital was also
adopted for use in air.polishing devices.
| & a natral sugar alcchal po-
duced by hereducson of enythrase 2 tis

Absorbance at 595 nm
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Erythritol PLUS powder is
a valuable alternative to

glycine

6,000 - %

Staphylococcus aureus

Candida albicans

Bacteroides fragilis

dak: 1019020 p2014. 140 134 OControl MGlycine M Erythritol-chlorhexidine

Drago L, Del Fabbro M, Bortolin M, Vassena C, De Vecchi E, Taschieri S. Biofilm removal and antimicrobial activity of two
different air-polishing powders: an in vitro study. Journal of Periodontology. 2014;Nov;85(11):e363-9



AIRFLOW PLUS

58% SMALLER / 37% HARDER THAN GLYCINE = FASTER BIOFILM/STAIN REMOVAL
LESS EFFORT

Reduced

biofilm
formation/

Anti-
cariogenic

Enhanced

Biofilm/stain Anti-bacterial
Removal

Neutral

adhesion pH 7




BIOFILM ON ENAMEL

EMAMEL FOLLOWING
POLISHING WITH PASTE

ENAMEL FOLLOWING
AIRFLOW
PLUS POWDER

Journal of Clinical Dentistry 2016



PLUS
POWDER
1/3 of time

Journal of Clinical Dentistry 2016

" RDA 10

POLISHING
__ PASTE

“Initial, or
annual
procedure
only”




How is erythritol anticariogenic?

INHIBITS the growth of S mutans

Reduces ADHESION of S mutans on
Smooth surfaces

Park YN, Jeong SS, Zeng J, et al., Anti-cariogenic effects of erythritol on growth and adhesion of Streptococcus mutans. Food
Science and Biotechnology 2014;vol. 23, no.5.1587 — 1591



Anti-biofilm Activity of PLUS Powder

S aureus, P aeruginosa, B fragilis, C fragilis from Peri-implantitis lesion

Mature biofilm grown Sterile titanium disks

EMS PLUS Powder dissolved in sterile saline (100mg/mL)

Antibiofilm activity assessed Confocal Laser Microscopy

Inhibitory and microbicidal effects against microorganisms

Reduced mature biofilm volume Reduced biofilm formation

Drago L, Bortoli M, Taschieri S, De Vecchi E, Agrappi S, et.al. Erythritol/Chlorhexidine combination reduces microbial biofilm
and prevents its formation on titanium surfaces in vitro. Journal of Oral Pathology & Medicine 2016. Doi: 10.111/jop.12536



Erythritol has inhibitory effect on key
pathogens, in vitro

Porphyromonas gingivalis
Aggregatibacter actinomycetemcomitans

E.Hashino, M.Kuboniwa, S.A.Alghamdi, M.Yamaguchi, R.Yamamoto.Erythritol alters microstructure and metabolomic profiles
of biofilm composed of streptococcus Gordinii and Porphyromonas gingivalis. Molecular Oral Microbiology, 2013, 435-451
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Effect of Essential Oil and Chlorhexidine
Mouthwashes on Gingival Fibroblast
Survival and Migration

loannis Tsourounakis,* Angela A. Palaiologou-Gallis,* Diana Si :
and Thomas E Lallier'* EO displayed no detectable

detrimental effects on human

gingival and PDL fibroblasts,
Background: Chemical plaque control is the most com- whereas CHX reduced both cell

monly recommended means of oral hygiene after peri- migration and long-term

odontal surgery. Commercially available mouthwashe survival
contain a variety of active ingredients that have bactericidal

goal of this in vitro study is to investigate the effect of com-
mercially available mouthwashes on the survival a i

ne of the main goals after peri-
tory capacity of human fibroblasts. odontal surgical therapy is to

Methods: Human gingival and periodontal ligament (PDL) provide access that will allow the
fibroblasts were treated with commercially available mouth- patient and the dentist to perform proper
washes that contained either chlorhexidine/(CHX) or essen- oral hygiene for daily plaque control.
tial oils (EO) as the active ingredient, Each mouthwash Immediately after periodontal surgery,
was tested over a range of concentrations for its ability to mechanical cleaning should be avoided
affect fibroblast survival and migration, as well as long- because of patient sensitivity and to

term effects on cell viability. allow undisturbed healing. Therefore,



Cetylpyridinium Chloride (CPC) instead of
Chlorhexidine (CHX)




AIRFLOW Subgingival Biofilm Removal

Angulation (Toward the gingival margin) 3 — 5mm from the tooth
Movement (Continuous, sweeping; Nnot pumping)




PERIOFLOW® for Deeper Pockets
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HOW DO YOU THINK
PATIENTS REACT
TO THIS TYPE OF
PERIODONTAL ASSESSMENT?



Vertical
oscillation
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Adjunctive air-polishing with erythritol =

in nonsurgical periodontal therapy:
a randomized clinical trial

Holger F. R Jentsch (3, Christian Fechsig’, Benamin Kette” and Sigrun Eidd?

Abstract

Background: This study was 2imad to inestigate f the adjunceive usa of erythritol dr-polishing powder apped with
e nazzie-syztem during subgingval ratrumentation (S0 has an effoct on tha cutcome of non-surgical padodental
aatment In pationts with modarate to severe periodonmt

Mathods: Fourty-two indwiduals with periodanttis ecetved nonsurgical periodontal theeapy by 9 without (controls,
n=21) and with adunctive ar-paishing using noczdo -+ arythritol powder ftest, n = 21) They wore analyzad fortha
cinical variables BOP {primary outcoma at six rnanths), probing dopth (PD), attachrment level, four sdocted microor-
gankmrs and two blormarkars at besding, befora 5 as wall s throa and six months after SL Statistical analyss induded
nonparmetric tess for it and Imangroup comparisom.

Results: 11 both groups, the dinical vartables PO, attachement level and 80P ugnficantly Improved throo and

<x mocths after S The number of stes with PD > 5 mm was significantly lower In the 12 group than In the control
group After six monthe AL stemonths versus taseling, thare wose sigrificant reductions of Tannerels forsythils and
reponema dentioks counts 25 wall s lower kenvels of MWP-B In the tee groun.

Condusions: Subgingval rstrumantation with adunctive anythrtol ai-polshing powder does not raduce BOP But
t may add benafical effects ¥ke reducing the probing depth measurad as number of resdual pericdontal pockiet
wih PD = 5 mmn when compared with subginghal instrumentation only.

Chnikal ralevance: Tha adunctive use of antheed air-polshing powder applied with the nozde-systarn during SI
rray impeova the cinical cutcomea of 51 and may duce tha nead for padodental surgany

ial registration The study was rtrspecthaly egstarad in the German register of chinical ik, DRKS00015239 on &th
fogr 2018, Fetpsiwwacdrisdaddrks_web/navicetadairavigationid =tral HTMUSTRIAL

Keywords: Fericdontitss, Subgingval nstrumangation, Cinical variabiies, Subgingival microorganisTs, Enytheiol,
Blornarker

Jentsch, H.FR., Flechsig, C., Kette, B. et al. Adjunctive air-polishing with
erythritol in nonsurgical periodontal therapy: a randomized clinical

trial. BMC Oral Health 20, 364 (2020). https://doi.org/10.1186/s12903-020-

01363-5

At 6 months versus baseline

Adjunctive use of PERIOFLOW

with Erythritol PLUS Powder

with SRP:

 decreased pocket depths
>dmm

« decreased levels of T.
forsythia & T. denticola

 lowered MMP-8 levels

significantly more than controls

with SRP only




PERIOFLOW Subgingival Biofilm Removal

Vertical movement inside the pocket with PERIOFLOW tip
5 second application in deep pockets




Supportive Periodontal Therapy Patients

MOST COMMON INTERVAL FREQUENCY?

LOCALIZED SUPRAGINGIVAL CALCULUS PRESENT?

GENERALIZED SUBGINGIVAL CALCULUS PRESENT?

GENERALIZED SUBGINGIVAL BIOFILM PRESENT?
EXPOSED ROOT SURFACES & RESTORATIVE MATERIALS?
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With PM, do you need to scale every tooth,
every pocket?
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457 sites >4mm
Baseline, 3, 6, 9,12 months
229 Air Polishing
228 Ultrasonic Debridement

Subgingival air-polishing with
erythritol during periodontal
maintenance

Randomized clinical trial of twelve months

Mathy N, Mode R, Caonivle JA,
eryivirod dwing periodonial ouaivienarce
N J 228,

MombellV A, Subgingha! afr-policking  wivk

J Cliv Peviodonrof 2014, gl 105011

wel

ves: To evalume repeated subgingival as-polishing o ressdual pockers
erythaitol powder containing 0.3% chlorhexidine.

Matheds: Single-centre, examines maskod, randomized chinical teial
Il & two-arm, within-subject paraliel desgn. Filty patieats in
lesance were moassored in 3-momth slerval Armsonths 0, 3 6
ting with a probing depeh (PD) >3 mon were subgect 1o sub-
(1ot shde) or ultrusonic debeldemient (comtrol side). The pai-
Sete abseace of PD >4 mm afier 12 moaths,

fes were monitoded al haseline, 457 ol them bad u

my The number of pockels =4 mm per subject. PID and
significancy bower o1 meonth 12 Diflerences betwees
ignificant. There was a sigaalican dilterence (o favour
eption of pain/dscamfon. Differences of frequencies
boml of six microorganisms betacen baseline and

nt. At month 12, 1est shtes were less frequently posi-
Tty ovdetiac ooy At =100 cells mal than coatroks.
TOOIHD cedls 'ml

pegival air-polishiog redead the number ol pockets
e debrsdemend. 1o was sale and indocad ks pain

Repeated subgingival air
polishing reduced the
number of pockets >4mm
similar to ultrasonic

lovarmal ¢
S Clinical
Periodontology

Naca Muber, Raphasl Mosne, Jose A
Cancela and Andrea Mombelli

Devecn of Purnicdeotdogy ssd Ol
Pathcpiysciogy, Schod of Dertad Medens,
Untarsty of Gamvens, Garwres, Senlzeriand

Kay woedke  adr-pokinng: <l rad
martetence subgog el slague emoval

Acoepted Sor putboation T July 2034

debridement. It was safe and
induced less pain.

hacterial depasits
¢ primary cawse of

periodantitis, and thorowgh removal
of such deposits bas proven to he
eficient in the treatment of this ds.
case. Deep ksions may, bowever,
oot revert rapidly and fully o u sal.
cus with physiodagicul probing depth

M s boca anked (o fecture fow (ke | (PD)  (Hestz-Mayfickd et ol 2000
spowese. The autbors repoet s otber vaun der Weplen & Timmerman
ocallicts of interst relitad 1o this 2002y As  selfopesformed  oeul
§ - bygaene procedures huve s lmited

s A £ capacity 1o remove newly formed
recadh grant [ros EMS Bes | L o0nn deposits from  resdual

Modical Syscen §.A., Nyon, Swives- | o oyerc regulur debridement by pro.

fesstonal ntervestion is necessury 10

Publidied by Johin Wiky & Soas Lid

C 2014 The Authors. Joarast of Clowios’ Persdoniod
e e Corenoss Alzibulice

sorres of the

an moddicalion ¢ alicets are suade

prevent recusrence ol disease. This
absorbs 2 considerable amount of
work time of qualified destal profes-
stanals, notably dental hygiaists. As
an example, T4 residual pockets
with PD >4 mm were counted upon
compltica  of  active [xm-.lmml
therapy in a cohort of 172 patients

on avernpe 4.1 per patient (Manali-
ene et al. 2008). A total of 959 pock-
els. of 5.4 per patical, were presest
at o reevoluation alter o mean of
Il years in supportive  penodoatal
therapy.
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OF DENTAL HYGIENE

Air Polishing as an Adjunctive Therapy

Subgingival air polishing can serve as an adjunctive method for biofilm re

maintenance therapy.

By Brandy Zantello, RDH, BSDH and Ewa Posorski, RDH,BS,MS  On Mar 20, 2019 > Safe & eﬁeCtlve

PURCHASE COURSE

This course was published in the
March 2019 issue and expires
March 2022. The authors have no
commercial conflicts of interest
to disclose. This 2 credit hour
self-study activity is electronically
mediated.

EDUCATIONAL
OBJECTIVES

After reading this course, the
participant should be able to:

1. Describe appropriate
technique for subgingival
air polishing.

2. Explain the properties,
benefits, and risks of the
more commonly used air
polishing powders.

3. Identify the benefits and
risks of subgingival air
polishing.

Air polishing was originally introduced in 1
method that used highly abrasive particles

iiimmasicdrimisai > Glycine & erythritol consistent results showing less potential
erssiimilseid  damage to the gingiva, oral mucosa, cementum, dentin &
various restorative materials

procedures. Subgingival air polishing can
adjunctive method for biofilm managemen
maintenance therapy.

EQERPMENE: » Compared to traditional methods, air polishing appears to be

Air polishing devices are commonly used t .
biofim and, with advances in device desig more comfortable for PM patients
able to remove biofilm subgingivally. The
and spraying a slurry that consists of powd
polishing device can be a stand-alone unit

Seewemmearemeest. > Subgingival air polishing for shallow and deep pockets are

a dental unit. The handpieces come with - - . . c

P o quivalent or superior to hand or ultrasonic instrumentation
for biofilm removal

removal.

The typical nozzle has a round opening ma
circles. The outer circle is where water flo|
inner circle is where air and powder exit frg

o™ - Procedures are generally preferred by patients and produce

One nozzle is made ;rom a flexible thermo . .

several small holes.” Water exits the hole i CI | n | Cal Iy faVO ra b I e reS u ItS

the air and powder flow from the small hol
4

nozzle.  Compared with a standard system, the periodontal nozzle

devices use lower air pressure that is more suitable for subgingival

debridement.~ Depending on the powder used, specific equipment







Peri-Implantitis / Mucositis / Biofilm Removal

Gap formation ’

1 ./
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Evidence-Based

Practice for the Dental Hygienist

International
Journal of

Alir-polishing debridement
with glycine powder
provides more effective
removal of peri-implant
biofilm and a greater
Improvement in bleeding,
pocket depth, and plague
Index with sustained

Improvement for 6 months
when compared to manual
treatment + CHX

2016




Research

Dental Hygienists’ Knowledge Regarding Dental Implant

2000+ RDH surveyed
Maintenance Care: A national survey

Ivy H. Zelmer, RDH, MS; Eltzabeth T. Couch, RDH, MS; Lisa Berens, DDS, MPH; Donald A. Curtis, DMD
Abstract

Purpose: Denaal implants 2z now coasidered the sundasd of cse for supporting dental regorations in edentulous ez

D ot o i e e 44% reported unable to remove
plaque biofilm from implants as

effectively as natural teeth

dental hypienists from the Amesican Dental Hypieniss” Association (ADHA) email datahs

Resulte A toal of 2018 destal hypienists participated for 3 nespomse e of ;
provided case to patients with dental implants. While the majority of respag¥ents

-unp!m)l%ndylmpmbd.xdsﬂ‘mdﬂm ched
seported that they were unable to remove plaque as effectively &
seported using plastic/mesin scalers, however only 7% of
ocaly 5% meported using air-polishers, 71% of the uscg

recommended self-case hypiene aid for patients with s

T R T Majority (60%) using plastic scalers;
e only 7% felt they were effective

This mamascript supports the NDHRA priority areas: Client leved: Oral health care (n
Submitted for publication: 5/19/19; acceptad: 1/20/20

Only 5% using air polishing w/ glycine;

Introduction researchess ™™ The prevalence of peri-implant inflamsnatory

Dental implamts were once considered uncommeon in the
Unmited States (U.S), however, are now considered asstomary
and the standard of case for supporting desal restorations
in edemtudous areas. Whille the fidd of implant demtistry
has demoastrated propress and increasing acceptance in
recent decades, complications sach as inflammatory pers-
implam disease, which can lead to fileres, may ocour.'® The
peevalence of peri-implant discases & coatrowersial since the
defimition for peri-implantitis has chanped mumerous times
in the past 10 years™ ™ Nonetheless, peri-implant disease is
2 frequemly discussad topic of comcern among diniciars and

The josrral of Deztal Hypicne

discase has been reporied 2 43% o 63.4% for mucositis and
18.8 20 22% for pesi-implantitis*# The variabidity in discase
etimates may be infilnenced by an imconsisent criteria for
diapnosing peri-implant discase, patient rigk factoes, and
maimtenance history ™"

Ewen by conservative estimates, peri-implant disease is 2
curremt and furare challenge for both the patient and ol
health care professional '™ Exigting evidence suppests
dinicians will be required to hdp mamape moee patients with
peri-implant disease, roquiring more in-office maintenance
relzted interventions.™** How demal professionals approach

6 Vol. 94 * No. 6 * December 2020

but 71% felt is was very effective

Zellmer IH, Couch ET, Berens L, Curtis DA. Dental hygieniests’ knowledge regarding dental
implant maintenance care: A nationa survey. J Dent Hyg. 2020 Winter;94(6):6-
15. https://pubmed.ncbi.nim.nih.gov/33376117/




Ferreira S, Silva G, Cortelli J, et al. Prevalence and
Risk variables for peri-implant disease in Brazilian subjects.
J Clin Periodontol.2006 Dec;33:929-35.






5. If you are utilizing aerosol-
generating devices how are you
managing aerosols?




Wi

/!

-

8 QR

rlE

e
_——
—~




.




a

of AGD in Dentistry






CLIHI(ALIPRAC’IICE

COVER STORY

Aerosols and splatter
in dentistry

A brief review of the literature

and infection control
implications

STEPHEN K. HARREL, D.D.S.; JOHN MOLINARI, Ph.D.

tho dental team and the patient. An acrosol
cloud of particulato matter and fluid often is
cloarly visible during dental procodurcs. This
cloud is evident during tooth proparation with a rotary
instr t or air abrasion, during the

Many dental use of an air-wator syringe, during the
procodures uso of an ultrasonic scaler and during
air polishing. This ubiguitous
Produce ;v alizod cload is 3 combination of
aarosols and matarials ariginating from the treat-
droplets ment sito and from tho dantal unit
that are watorlines, or DUWLs. It is common for
atantinated thep to t on this cloud of
with bacteria matarial. With the advant of savare
il U, Tt Tevrinbeny et o AR,

q concerning for
the spraad of infoctions from this
aarosol may arise.
In this artide, wo review ralavant litoratare that has
ik d the pr and makoup of dantal l
and splattar. Wa also asscas tho throats that may bo
inheront in this airborne material, induding risk poton-
tial to patiants and the dantal team. Wo make recommen-
d for the i of dental ls and splattar.

The potential routes for the sproad of infoction in a
dantal offico are direct contact with body fluids of an
infocted pationt, contact with environmental surfaccs or

Climical implications. In addition to
the routing use of standard harriars sud as
masks and gloves, the univoersal usa of pre-
procodural rinsos and high-voluma avacza-
tion 1s recommanded.

instruments that have beon contami-
natod by the patiant and contact with
infoctious particles from the pationt

tious agunts such as bactaria and
virusos, tho potantial of infoction by the
airborne route was recognized. In his-
tarical reports of tha babonic plague—

JADA, Vol 135, Aprl 2004 429

“At this time, it is impossible to determine the
exact infection risk represented by aerosolized
material.”

“No single approach or device can minimize the risk of infection to
dental personnel or patients completely. A single step will reduce the
risk of infection by a certain percentage, another step added to the

first step will reduce the remaining risk, until such time as the risk is
minimal. This can be described as a layering of protective
procedures.”

Harrell SK, Molinari J. Aerosols and splatter in dentistry. A brief review of the
literature and infection control implications. Journal of the American Dental
Association, 2004: 135: 429-437.



STEPS IMPERATIVE DURING A PANDEMIC FOR RDH/PATIENT SAFETY

PRE-SCREEN PATIENTS DENTAL UNIT WATER-LINE SAFETY
BT [ETTETE INCREASED PPE: N95 MASKS, SHIELDS, GOWNS,
FOLLOW DONNING/DOFFING PROTOCOLS
MASKS FOR ALL TEAM PRE-RINSE
REMOVE EXTRANEOUS ITEMS USE OF HVE DURING AGP
BARRIERS AND DISINFECTANTS AIR PURIFIERS/FOGGERS
MINIMIZE TOUCH ZONES IMMUNIZATIONS & NEEDLE STICK PREVENTION

ADDITIONAL CONSIDERATIONS TO MITIGATE AEROSOLS



REDUCE POWER & WATER




Healing response
essentially the same
whether ultrasonic scaler
is operated at
high or moderate power.

Chapple ILC, Walmsley AD, Saxby MS, Moscrop H. Effect of instrument power setting during ultrasonic
Scaling upon treatment outcome. Journal of Periodontology 1995; 66: 756-760



ULTRASONIC SCALING: AEROSOL OR DRIP FROM THE TIP? WHAT DOES THE
EVIDENCE SAY?

HU-FRIEDY | 09-08-2020

Aerosol or
Drip from the Tip? —
B N\ What the ST R
| Evidence Says /

Expert Advice for Implementina Aerosol Manaaement at Your Practice

www.Hu-Friedy.com/blog
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90-98% REDUCTION

with HVE

Harrel SK, Barnes JB, Rivera-Hidalgo F. Reduction of aerosols produced by ultrasonic
scalers. J Periodontol. 1996;67:28-32. (In vitro)
Jacks ME. A laboratory comparison of evacuation devices on aerosol reduction. J Dent
Hyg.2002;76:202-206. (In vitro)
Klyn SL, Cummings DE, Richardson BW, Davis RD. Reduction of bacteria-containing spray
produced during ultrasonic scaling. Gen Dent. 2001;49(6):648-652. (In vivo)



The usual HVE used in dentistry has a
large opening (usually 8 millimeters
or greater) and is attached to
an evacuation system that will
remove a large volume of air (up to
100 cubic feet of air per minute)

Harrell SK, Molinari J. Aerosols and splatter in dentistry. A brief review of the literature and infection
control implications. Journal of the American Dental Association, 2004: 135: 429-437.



ol generation and control in the dental operatory: An
in vitro>spectrometric study of typical clinical setups

Fruzsina Kun-Szab6, Dorottya Gheorghita, Tibor Ajtal, Szaboics Hodovany, Zoltan Bozoki, Gabor Braunitzer,
Mark Adam Antal [g]

Published: February 4, 2021e hitps://dol.org/10.1371/oumnal.pone.0246543

¥ ‘

Abstract Abstract
nroguction Dental turbines and scalers, used every day in oz «al operatones, feature bullt-in water spray
Materials and methods that generates consliderable amounts of watez.erosol. The problem Is that it Is not exactly

known how much. Since the outbreak of C4 vID-19, several aerosol safety recommendations

have been issued—Dbased on littie emp’d 4l evidence, as aimost no data are avallable on the

Discusslion exact aerosol concentrations genera’/  during dental treatment. Similarly, little is known
about the differences In the efficac)/ different commercially avallable aerosol control

Hesulls

ONcSIons systems to reduce In-treatment 3/ .ol load. In this i vitro study, we used spectrometry 1o

Supporting Information explore these questions. The ti’  .ependent effect of conventional aliring on aerosol
concenirations was also studl/  veryday patient treatment situations were modeled. The

References test setups were defined by t/  plied Instrument and its spray direction (high-speed turbine
with direct/indirect airspray ¢ 1sonic scaler with indirect alrspray) and the applied aerosol

Reader Comments (0) control system (the convent igh-volume evacuator or a lately introduced aerosol
exhaustor). Two parameters analyzed: total number concentration In the entire

Media Coverage (0) measurement range of the s neter and total number concentration within the 60 to 384

Flgures nm range. The resufts sugge. mstrument type and spray direction significantly influence

the resulting aerosol concentr..ons. Aerosol generation by the ultrasonic scaler Is easily
controlied. As for the high-speed turbine, the efficlency of control might depend on how
exactly the Instrument Is used during a treatment. The results suggest that scenarios where
the alrspray Is frequently directed toward the alr of the operatory are the most difficult to
control. The tested control systems did not differ in thelr efficlency, but the study could not
provide conclusive results in this respect. With conventional alring through windows with a
standard fan, a satety alring period of at least 15 minutes between treatments Is
recommended.

Aerosol generated by
the ultrasonic scaler is
easily controlled

Aerosol generation and control in the dental operatory: An in
vitro spectrometric study of typical clinical setups Kun-

Szabd F, Gheorghita D, Ajtai T, Hodovany S, Bozéki Z, et al.
(2021) Aerosol generation and control in the dental operatory:
An in vitro spectrometric study of typical clinical setups. PLOS
ONE 16(2):

€0246543. https://doi.org/10.1371/journal.pone.0246543







Table 1. The results of the measurements.

SETUP TNC TNC 60-384
(mean +SD, 1/cm?) (mean +SD, 1/cm®)
IS-HVE 626.4+£87.1 351.5+24.2
IS-AE 1951.1+120.5 864.5£136.7
DS-HVE 8530.5£1639 4557.9£2575.5
DS-AE 4742.3+407.1 2189.5£174.6
US-HVE 621.3+249.4 240.4+£76.0
US-AE 509.8+27.9 188.1+25.8
Baseline 696.6+94.3 243.3+28.1

TNC: total number count, TNC 60-384: total number count within the range 60 nm- 384 nm. Conventions
regarding the study setups are the same as in Figs 1 and 2. Baseline: values measured at the beginning of the day, after

12 hours’ airing. Means and standard deviations in each group come from 3 consecutive measurements (N = 3, see

Test Measurements).

https://doi.org/10.1371/journal.pone.0246543.t001
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Purevac HVE
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Image compliments of Nancy Miller, RDH
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The use of
external HVE
significantly
reduced the
aerosol particle
count (in vitro)

|  RESEARCH |—

A clinical study measuring dental aerosols with and
without a high-volume extraction device

Adam Nulty,*'? Chris Lefkaditis,? Patrik Zachrisson,* Quintus Van Tonder® and Riaz Yar®

_

With the use of an external high-volume With the use of an external HVE device, PM1- The use of an external high-volume suction
extraction (HVE) device during aercsol sized particle count, which would pass through device reduced the aerosol particke count of all
generating procedures, there is a significant an NS5 or N99 mask, remained moderately stable sizes significantly.

increase of PM2.5- and PM10-sized particle throughaout the procedures.

count from the use of micromotor high-speed,
air turbine high-speed, slow-speed and
ultrasonic handpieces.

Abstract

Introduction External high-volume extraction (HVE) devices may offer a way to reduce any aerosol particulate generated.
Aims The aim of this study was to measure the particle count during dental aerosol generating procedures and
compare the results with when a HVE device is used.

Design A comparative clinical study measuring the amount of PM1, PM2.5 and PM10 aerosol particulate with and
without the use of an external HVE device was undertaken.

Materials and methods |n total, ten restorative procedures were monitored with an industrial Trotec PC220 particle
counter. The intervention was an external HVE device.

Main outcome methods The air sampler was placed at the average working distance of the clinicians involved in the
study - 420 mm.

Results In the present study, aerosol particulate was recorded at statistically significantly increased levels during
dental procedures without an external HVE device versus with the device.

Discussion The null hypothesis was rejected, in that significant differences were found between the results of the
amount of aerosol particle count with and without a HVE device.

Conclusion If the results of the present study are repeated in an in vivo setting, an external high-volume suction device
may potentially show a lower risk of transmission of viral particulate.

Nulty A, Lefkaditis C, Zachrisson P, Van Tonder Q, Yar R. A clinical study measuring dental
aerosols with and without a high-volume extraction device. Br Dent J. 2020 Nov 20:1-8. doi:
10.1038/s41415-020-2274-3. Epub ahead of print. PMID: 33184481; PMCID: PMC7658616.
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Fig. 1 Aerosol generation without high-volume suction used

TORERSRGRRIRY
Slow speed

*2RRYISNSRERTR
Scaling with Ultrasonic



25

0
~SONRRYSGIERUIEIR “TERIRTASETE

intense 3in 1

Fig. 2 Aerosol generation with high-volume suction used



Quantitative measurements of aerosols from air-
polishing and ultrasonic devices: (How) can we
protect ourselves?

Manuela Kaufmann 1, Alex Solderer 1, Andrea Gubler 1, Florian J Wegehaupt 7,
Thomas Attin ', Patrick R Schmidlin !

Affiliations 4 expand
PMID: 33320905 PMCID: PMC7737972 DOI: 10.1371/journal.pone.0244020
Free PMC article

Abstract

Aim: To assess the distribution and deposition of aerosols during simulated periodontal
therapy.

Methods: A manikin with simulated fluorescein salivation was treated by four experienced
dentists applying two different periodontal treatment options, i.e. air-polishing with an airflow
device or ultrasonic scaling in the upper and lower anterior front for 5 minutes, respectively.
Aerosol deposition was quantitatively measured on 21 pre-defined locations with varying
distances to the manikins mouth in triplicates using absorbent filter papers.

Results: The selected periodontal interventions resulted in different contamination levels
around the patient's mouth. The highest contamination could be measured on probes on the
patient's chest and forehead but also on the practitioner's glove. With increasing distance to
the working site contamination of the probes decreased with both devices. Air-polishing led to
greater contamination than ultrasonic.

Conclusion: Both devices showed contamination of the nearby structures, less contamination
was detected when using the ultrasonic. Affirming the value of wearing protective equipment
we support the need for universal barrier precautions and effective routine infection control in
dental practice.
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Kaufmann M, Solderer A, Gubler A, Wegehaupt FJ, Attin T, Schmidlin PR. Quantitative measurements of aerosols
from air-polishing and ultrasonic devices: (How) can we protect ourselves? PLoS One. 2020
Dec 15;15(12):e0244020. doi: 10.1371/journal.pone.0244020. PMID: 33320905; PMCID: PMC7737972.
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Fig 2. Clinical practice set-up and sample localization. Contamination in respect to the location is shown in a small traffic-light
(according to Table 1). a) Airflow b) Ultrasonic.
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|0 minutes of AIRFLOW® treatment
with Erythritol PLUS powder

Donnet M, Mensi M, Bastendorf KD, Lussi A. Aerosols in Dentistry .
ZM 2020;12:24-64
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lvoclar OptraGate

1. ESTIMATE THE DISTANCE OF
MOUTH CORNERS..

2. .. WITH THE ORIENTATION MARKS
ON THE OPTRAGATE FOIL-PACKAGE

a =
*

Distance corners of mouth = approx. 4.5 cm
Size JUNIOR

Distance corners of mouth = approx. 6 cm
Size SMALL

Distance corners of mouth = approx. 7 cm
Size REGULAR

3. .. INSEI-';'T THE CORRECT SIZE
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Evidence-Based Dentistry and Optimal Patient Outcomes
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Ultrasonic vs. hand
instrumentation in periodontal
therapy: clinical outcomes

RanjiTHA Krisuna & Jamie A, De Sterano

Periodontal disease

The inftal culpris in pedodontal dseese are an amay
of periodontal pathogens tha can wigger dysregu-
lawd and infl Yy Tesp in host
paiodonml tissues, causing bone and periodontd
amachmens loss @1, 125). Assocased with the dewed-
opment of perfod antirls are endogenous and environ -
mentl fixors, such & poor ond hygiene, smaoking,
stress, obeshty genedc warixion and diabeses and
other systemic diseases (157). One goal of periodontad
nonsurgical therapy is 10 mduce the amount of tooth -
associxed hiofims and thelr hiologial produas,
such as endotodns, amtigens, enzymes and other
tissue-frimting  subsmances (549. This an be
accomplished swough changing e subgngval
emviranment by scaling and root planing ar hy root
detwidement, with ar with out local delivery of angmi-
crobiak andior antisepdics, and for theuseof adjine-
the sytemic amtimicobids This infdal sherapy
usually does not trge the micwhid communities
associxed with other e Sular or In Sul

muccsd niches within the mowth, or sytemic colo-
nies (84 52) Arthough studies have shown saiva,
chesk, ongue, tonsiiiar aypss and te paatd sudace
micohial oobnies a5 additional sources of cwmss dn-
fecgion to the pesodontium within an individual, or
amang individuals 43 45 168 171) nansurgioal ther-
apy Infrequently inwolves teating the whale mouth,
or the whale body or tmating others in close ord
contact with the patient, in an efiort 1o comtml ren-
fecgion (11, 12). A smastically significant comelaion
exists b the pr of dt and the quan-
thy and hacseda compositon of demtad plagque (11,

I msenory of Dr Consda Dele o, an lnep bacion heynod s s

41, 42, 100 155). Abng with haceda, cymmegalo-
vires, Epsein-Har virus, papilomavimses and her-
pes s tmplex virus may contrih uie 10 e pahogenests
of pesodomits (152). Such dual infecrions have been
shown 0 be associased with maore severe periodantal
dissmase, as hepesviruses In genemd can enhance
cyokine rdexe, and Epstein-Bar vims dong with
cytomegabvrus, are asociaed with more sewere
fams of periodontitis 24 57, MO0)L. Molkecular meth-
ods hawe ako mwalad the presence of axchaea and
fungi within the subginghal milleu (19, 143

Halting the progression of
gingivitis

Plaque induced ginghitss & an inflammasry change
caused by accumulagon of 2 hacerial biofilm on the
tooth surface adjacent 1 the ginghal tissues 58) and
& the mast commo n aral disease in deneulons aduls
(102, 123). Seveml studies have shown that this com-
maonly occuning plaque-indoced gnghvits & a pre-
cursor of periodontitis (M) Hugnson etal (68)
ohsaved, In 2 cross-sectond smdy conducsed In
Sweden over 3 30-year period, that impxwements in
plagque contal reduced the presalence of hoth @n-
givits and periodondds.

According o the clas sic model proposed by Page &
Schroader (124), the deselopment of gngvids and s
pogesion 1o periodontts occurs In four stages
Clinical shgns of gngvits start 1o appear in the ‘ealy
leston” {second smgel. Up © the ‘established kesion”
(thixd stage) clinicadl signs of the disease can be
rewersed by disupeing and remoning the microbial
plague hio fitm.

The maost predicab le way of disrupeing the micro-
bid plaque, reducing infl ammation around e gingi-
val magins and thus prewventing gngvids, & by

113

Ultrasonic debridement
significantly
more effective
than hand scaling
In microbial reduction
in Class Il
and Class Il
furcations.

Thinner tips superior
choice for
calculus removal
at moderate and severe
furcation
sites

Krishna R, De Stefano JA. Ultrasonic vs. hand instrumentation in
Periodontal therapy: clinical outcomes. Periodontology 2000, Vol 71, 2016, 113-127




Saves 20-
50% of
time

Improved
access

Equal
healing
response

Improved
comfort

Krishna R, De Stefano JA. Ultrasonic vs. hand instrumentation in
Periodontal therapy: clinical outcomes. Periodontology 2000, Vol 71, 2016, 113-127
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Molecular aspects of the
pathogenesis of periodontitis

JoErG MEYLE & lain CHAPPLE

Increase in
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many of which have been
era This volume of Periodonl

several of those isues and contal inflam mation ” d frequently and is

reviews by lJuminaries in their relevant fe the conditions within it

which have helped inform changes in the casiCH acterial species, such as Fusobar-
maodel of periodontitis pathogenesis to the one illus terium nuchaum that are capable of sensing and
trated in Fig. 2. influencing their environment by employing

We now recognize that a pathogenic biofilm is a chemical cues. Such ‘quorum sensing’ organisms
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Controlling Disease Daily




Is there a toothpaste that can improve periodontitis?

Randomized, double blind, positive control clinical trial

65 subjects with Stage | and Il periodontitis randomized SEPPER AR
Dentifrice with 0.445% stannous fluoride (control) .
COMPARED TO L.
Novel dental gel (LIVFRESH) with 2.6% EDTA (test) & :

: , : ¢

No dental treatment provided during 6 month trial o i

LL | =

» Mean PD reduction for test group: 1.16mm
» Mean PD reduction for control group: 0.93.mm
» Significantly less bleeding and inflammation in test NON-FOAMING

THE 1L ALTHY WAY
TO BhUSH TEETH

compared to control -

P —

Kaur M, Geurs NC, Cobb CM, et al. Evaluating efficacy of a novel dentifrice in reducing probing depths in stage | and Il periodontitis maintenance
patients: A randomized, double-blind, positive controlled clinical trial. J of Periodontology. 2020. https://doi.org/10.1002/JPER.20-0721




6. Oral probiotics, Low-dose doxycycline,
Low-dose hydrogen peroxide with custom-fit trays,
Antioxidant gel?




The effect of subantimicrobial-dose-
doxycycline periodontal therapy on serum
biomarkers of systemic inflammation

A randomized, double-masked, placebo-controlled
clinical tg
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1.7% Hydrogen Peroxide
shifted the anaerobic
biofilm to an aerobic

biofilm 6 — 12 months
post therapy.

Less virulent biofilm =

reduced
Inflammatory response

Oral Biology & Dentistry 2017



107
10°
10°
104

DL

High Risk Pathogens

before SRP w/ Laser 2014

0 B0 & B

High Risk Pathogens

after SRP w/Laser 2015

B 1
- .
e
.’% .

Current Test:

107
108
109
104
DL

High Risk Pathogens

after PM & PP trays 2017

D 0 & @

Moderate Risk Pathogens Low Risk Pathogens

107
108
10°

DL

Moderate Risk Pathogens Low Risk Pathogens

107
106
10°
104
DL

107
Jan
' 1 2015

10
10*
DL

Moderate Risk Pathogens - Low Risk Pathogens
107

S 1o° | Dec

105 &
10
DL | &

D 0 O3 @

107
108
— 105 |
- 104
i | DL
B B 0 g B 3 s

May
2017

(gingavaiis,ocnracea,sputigena)

PETIUUUNILAT Pauiuygeiiin. iviay inivi cade weiipuialiy ionuwiinlyg acuve Ultﬂdpy.

Test results provided by Kim Miller, RDH

Tf Tannerella forsythia

Low Very strong association with PD: common pathogen associated with refractory periodontitis.



- Menthol
- Thymol
- Xylitol

Purpose: Lower bacteria
in oral environment

- Phloretin
- Ferulic

Purpose: Increase overall
AO levels in saliva to
manage inflammation







Replenish & Populate With Healthy Bacteria
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7. How do you feel about the
concept of Guided Biofilm Therapy
after this program?
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