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THE MAGIC OF AIR FOR 
MANAGING DYSBIOTIC BIOFILMS

ON IMPLANTS & TEEETH

Karen Davis, RDH, BSDH  
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Never accept the following logic:
we’re doing it this way because that’s 
how we’ve always done it, or we’re not 
doing it because we’ve never done it…

Barry Gibbons, Former CEO, Burger King
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If you know the enemy better than you know yourself 
the outcome of the battle has already been decided

Dysbiotic Biofilm 
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Keystone pathogens 
evade the host response 

& orchestrate a shift 
creating an imbalance of 

the biofilm

Imbalance promotes 
growth of 

pro-inflammatory 
pathogens, increasing 

inflammation and release 
of  pro-inflammatory 

cytokines

Tissue breakdown provides
nutrients for biofilm to grow 

and reproduce

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.
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The imbalance of periodontal pathogens and accessory 
microorganisms activates innate and adaptive immune responses 

creating an abundance of pro-inflammatory cytokines.  
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Immune response ignites a cascade of events in response to 
inflammation that begins as protective, 

but becomes destructive in 
SUSCEPTIBLE HOSTS

Host is altered by behavioral, environmental & genetic factors
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https://doi.org/10.1038/s41579-018-0089-x
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Intervention to 
remove disease-
promoting biofilm 
is required to drive 

down 
inflammation

Periodontology 2000, 2015

Increase in 
cytokines 
essentially 
becomes 

“metastatic 
inflammation”
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Hajishengallis G, Chavakis T. Local and systemic mechanisms linking periodontal disease and inflammatory comorbidities. Nat Rev Immunol. 2021 Jul;21(7):426-440. 
doi: 10.1038/s41577-020-00488-6. Epub 2021 Jan 28. PMID: 33510490; PMCID: PMC7841384.

PD has a Direct 
(bacteremias)

& Indirect (increase in 
inflammatory burden & 

pro-inflammatory 
cytokines) Influence 

on Systemic Health
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...research suggest that periodontal 
disease may contribute to the 
progression of other diseases.

...inflammation caused by 
periodontal disease may be 
responsible for the increased risk of 
heart disease. 

...bacteria associated with periodontal 
disease can be aspirated into the lungs 
and contribute to respiratory diseases 
such as pneumonia.

www.perio.org
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www.perio.org
...the relationship between diabetes 
and periodontal disease goes both 
ways...

Researchers found that men with 
gum disease were 49% more likely to 
develop kidney cancer, 54% more 
likely to develop pancreatic cancer...

Gum disease bacteria may be able 
to travel to the brain and 
contribute to the development of 
Alzheimer’s disease.
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Carotid Intima-Media Thickness Test (CIMT)
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0.03 increase in CIMT correlated to 2-3 times increased risk for MI or coronary death 

Bacterial 
Burden

Carotid
Thickness

13

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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OSCC
P. gingivalis

F. Nucleatum
A. actinomycetemcomitans 

Esophageal Cancer
P. gingivalis

Pancreatic Cancer
P. gingivalis

A. actinomycetemcomitans 

Colorectal Cancer
P. gingivalis
F. nucleatum

PLOS Pathogens 2014
Infectious Agents & Cancer 2016
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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
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A Crisis of Disease...

17

Patients should receive a 
comprehensive periodontal 

evaluation and their risk 
factors should be identified at 

least on an annual basis.
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Effortless Efficient

Comfortable
ErgonomicSafe

Minimally-invasive/Protective
Effective
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POWDER EVOLUTIONPOWDER EVOLUTION
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(4) 4mm / (2) 5mm64%
BOP
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5%
BOP

C om plim ents  o f T he  P reven t C lin ic
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Shift 
Technologies

Shift 
Protocols

Altered  
Outcomes

31

AIRFLOW® Prophylaxis Master
Heated water for patient comfort

Large powder chambers 

360-degree Bluetooth wireless foot pedal 

30% Boost feature for harder deposits or stains

Piezon handpiece LED light

Lightweight & ergonomic design

32
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Love Hygiene Air™
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What are optimal ergonomics  worth to you?

How many of you experience 
muco-skeletal pain regularly?

37

Water ~100% / Erythritol PLUS powder ~30%

38

PIEZON PS Dynamic Power & Optimal Accessibility

39

Why Remove Biofilm First?

40

Photo, courtesy Magda Mensi
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Add Jeff green images #15 before/after

46

47 48



Karen@karendavis.net
9

Optragate by Ivoclar

Visigate by EMS
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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

ACCESSIBILITY

EFFICIENTCY

COMFORTP. gingivalis 

SAFE

.

51

“It is beneficial in removing the
biofilm around the tooth and implant structures, 

resulting in better or comparable clinical outcomes
than SRP. These results were substantiated with 
the reduction in the microbial load as well as the

reduction in the inflammatory cytokines.”

Shrivastava D, Natoli V, Srivastava KC, Alzoubi IA, Nagy AI, Hamza MO, Al-Johani K, Alam MK, Khurshid Z. Novel Approach to Dental Biofilm Management through Guided 
Biofilm Therapy (GBT): A Review. Microorganisms. 2021 Sep 16;9(9):1966. doi: 10.3390/microorganisms9091966. PMID: 34576863; PMCID: PMC8468826.
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Erythritol PLUS powder is
a valuable alternative to 

glycine

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
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5 seconds sodium bicarb, 
considerable surface 

defects

10 seconds of glycine, 
no defects

“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
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Journal of Clinical Dentistry 2014

Dentsply Sodium Bicarb Dentsply Aluminum
Triihydroxide

EMS Sodium Bicarb

Sylc Calcium Sodium
Phosphosilicate

Kavo Calcium Carbonate EMS Glycine

55

Sodium bicarbonate polishing powder had the strongest harmful effect on composite
surfaces in comparison to AIRFLOW® erythritol and glycine powders 

Janiszewska-Olszowska J Drozdzik A, Tandecka K and Grocholewicz K. Effects of air-polishing on surface roughness of composite dental restorative material – 
Comparison of three different air polishing powders. BMC Oral Health 20, 30 (2020). https://doi.org/10.1186/s12903-020-1007-y
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AIRFLOW PLUS

Enhanced 
Biofilm/stain 

Removal
Anti-bacterial

Reduced  
biofilm 

formation/
adhesion

Anti-
cariogenic

Neutral 
pH 7

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

57

Ever Wonder What Polishing Pastes Do to the Surface?

58

Camboni S, Donnet M. Tooth surface comparison after air polishing and rubber cup: A scanning electron microscopy study.  J Clin Dent 2016;27:13-18

AIRFLOW® PLUS POLISHING PASTE POLISHING PASTEAIRFLOW® PLUS

Biofilm removal took 1/3 of the time with AIRFLOW® PLUS

59

Inhibitory and microbicidal effects against microorganisms

Reduced mature biofilm volume Reduced biofilm formation

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

Antibiofilm activity assessed Confocal Laser Microscopy

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

Mature biofilm grown Sterile titanium disks

Anti-biofilm Activity of PLUS Powder

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

60
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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
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With SPT, do you need to scale every 
tooth, every pocket?

63

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

ultrasonic debridement. It was 
safe and induced less pain.

2014 / 457 sites >4mm
Baseline, 3, 6, 9,12 months

229 Air Polishing w/ Erythritol 
228 Ultrasonic Debridement

Clinical relevance: Methods less 
aggressive than debridement 
with steel instruments may be 
more appropriate for biofilm 
removal in residual pockets 

64

2021 12-Month Split Mouth Comparison of Curette/Ultrasonic 
Debridement Versus Erythritol Air Polishing (Furcations)

Both treatments achieved clinical improvements at 12-months

Erythritol air polishing was superior in terms of patient comfort

“Erythritol air polishing might be considered an 
alternative to conventional debridement when considering 
faster biofilm removal and less loss of tooth substance”

Ulvik, I.M., Sæthre, T., Bunæs, D.F. et al. A 12-month randomized controlled trial evaluating erythritol air-polishing versus curette/ultrasonic debridement of mandibular furcations in 
supportive periodontal therapy. BMC Oral Health 21, 38 (2021). https://doi.org/10.1186/s12903-021-01397-3
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Janaphan K, Hill RG, Gillam D (2020) Air-Polishing in Subgingival Root Debridement during Supportive 
Periodontal Care: A Review. J Orthod Craniofac Res 2: 113. DOI: 10.29011/JOCR-113.100113

2020 Air Polishing in Subgingival Root Debridement 
During Supportive Periodontal Care: A Review

“Subgingival air-polishing, specifically with 
glycine or erythritol powders, is more 

acceptable by patients since this causes 
less gingival irritation and a lower 

perception of pain during treatment." 

“Air-polishing is therefore a more 
attractive treatment modality to patients.”

66
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Peri-Implantitis / Mucositis / Biofilm Removal

67

Image: https://probolezny.ru/periimplantit/

Y Wang et al;Clinicalimplantdentistryandrelatedresearch;2016

68

69

Photos: Courtesy, Prof. Magda Mensi

70

14 times more likely to develop peri-implantitis

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.
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Air-polishing debridement 
with glycine powder 

provides more effective 
removal of peri-implant 
biofilm and a greater 

improvement in bleeding, 
pocket depth, and plaque 

index with sustained 
improvement for 6 months 
when compared to manual 

treatment + CHX

2016

73

Peri-Implant Disease
Prevalence 2017

21-26 Years Follow-up

218 Patients

54% Peri-implant Mucositis

22.1% Peri-implantitis

Renvert S, Lindahl C, Persson G R. Occurrence of cases with peri-implant mucositis or peri-
implantitis in a 21 – 26 years follow-up study.  Journal of Clinical Periodontology. 2017. 

https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.12822.  Accessed March 11, 2021
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Epidemiology & Risk 
Factors – Review 2018
57 Studies 
5 years

9% Peri-implantitis 
prevalence with 
regular prophylaxis

18.8% Peri-implantitis 
prevalence without 
regular prophylaxis 

Dreyer H, Grischke J, Tiede C, Eberhard J, Schweitzer A, Toikkanen SE, et al. 
Epidemiology and risk factors of peri-implantitis: A systematic review.  2018. 

https://doi.org/10.1111/jre.12562 Accessed March 11, 2021
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10-Year Retrospective Study 2020

242 implants

77.6% Mucositis

16.3% Peri-implantitis

Bäumer A, Toekan S, Saure D, Körner G. Survival and success of implants in a private periodontal practice: a 10 year retrospective study. BMC Oral Health. 2020;20(1):92.
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Atieh MA, Almatrooshi A, Shah M, Hannawi H, Tawse-Smith A, Alsabeeha NHM. Airflow for initial nonsurgical treatment of peri-implantitis: A systematic review and meta-analysis. Clin Implant 
Dent Relat Res. 2022 Apr;24(2):196-210. doi: 10.1111/cid.13072. Epub 2022 Feb 13. PMID: 35156296.

Airflow® for initial nonsurgical treatment of peri-implantitis: 
A systematic review and meta-analysis

1st systematic review to evaluate Airflow® in non-surgical treatment of peri-implantitis in terms 
of clinical outcomes

336 studies reviewed / 5 RCT studies in systematic review / 288 dental implants assessed / low bias

Airflow® and mechanical debridement have comparable short-term clinical and radiographic outcomes

CLINICAL RELEVANCE
This systematic review and meta-analysis restates that AIR-FLOW® 
significantly reduces BOP and lowers peri-implant mucosal recession 
With respect to patient satisfaction, AIR-FLOW® was perceived to be 
most favored

77

Erythritol and glycine powders had no significant changes with 
respect to surface roughness

Sodium bicarbonate powder caused the most alterations to the 
implant surfaces.
  

Matsubara VH, Leong BW, Leong MJL, Lawrence Z, Becker T, Quaranta A. Cleaning potential of 
different air abrasive powders and their impact on implant surface roughness. Clin Implant Dent Relat 

Res. 2020;22:96-104 https://doi.org/10.1111/cid.12875

78

https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.12822
https://doi.org/10.1111/jre.12562
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Photos, Courtesy Prof. Magda Mensi, Dr. Jacques Hassid
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Randomized, controlled, split-mouth clinical study: 
TREATING PERI-IMPLANTITIS 

10 pts. Moderate. contralateral peri-implantitis

PerioFlow PLUS 7 sec. per site / Unlimited time w/ Teflon curettes 
& EMS PEEK tip

3 mo. Modified Gingival Index (MGI) reduced both groups

Treatment time: 3.25 min. PerioFlow PLUS / 13.50 min. Mechanical 
instrumentation 

Nastri L, Miraldi G, Ripoli R. Treatment of peri-implantitis using an air polishing device with erythritol powder 
or mechanical debridement: a randomized, controlled Split mouth clinical study. Clinical Oral Implant 

Research 2014
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What would you do with 10 extra minutes?

82

World-wide use of AGD in Dentistry

Disease transmission documented: miniscule

83

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)

84
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10 minutes of AIRFLOW® treatment
with Erythritol PLUS powder

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

85

No
Treatment

AIRFLOW® with
LVE, No pre-rinse, 

No HVE

AIRFLOW® with
LVE, pre-rinse, HVE
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S u w an d i T , N u rso lih ati V , S u n d jo jo  M , W id yarm an  A S . T h e  E fficacy  o f H ig h -V o lu m e  E vacu ato rs an d  E xtrao ra l V acu u m  A sp irato rs in  R e d u cin g  A e ro so l an d  D ro p le t in  U ltraso n ic  S ca lin g  P ro ce d u re s d u rin g  th e  
C O V ID -1 9  P an d e m ic . E u r J  D e n t. 2 0 2 2  Jan  1 1 . d o i: 1 0 .1 0 5 5 /s-0 0 4 1 -1 7 3 9 4 4 8 . E p u b  ah e ad  o f p rin t. P M ID : 3 5 0 1 6 2 3 9 .

“Reducing the risk of 
airborne contamination from 
ultrasonic scaling procedures 
could be achieved by using 
HVE, but using SE alone is 
not recommended.”

87

Save Flow Saliva Ejector

www.Crosstex.com
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REDUCE POWER & WATER

89

Healing response 
essentially the same

whether ultrasonic scaler 
is operated at

 high or moderate power. 

Chapple ILC, Walm sley AD, Saxby M S, M oscrop H. Effect of instrum ent power setting during ultrasonic 
Scaling upon treatm ent outcom e. Journal of Periodontology 1995; 66: 756-760 

90
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Aerosol Assist

92

Ivory Re-Leaf

93

Analyzed aerosolized DNA microbiota from 
28 patients undergoing ultrasonic 
instrumentation, implant surgery, or 
restorative procedures

Saliva did not significantly contribute 
to contamination as pre-procedural 
rinses and HVE were utilized 

Major source of DNA contaminant in 
aerosols came from the dental irrigants

Authors conclude that risk of 
transmission of SARS-CoV-2 from 
aerosolized saliva is moderately low

Meethil AP, Saraswat S, Chaudhary PP, Dabdoub SM, and Kumar PS. 
Sources of SARS-CoV-2 and other microorganisms in dental aerosols. 
Journal of Dental Research 2021; 
https://journals.sagepub.com/doi/pdf/10.1177/00220345211015948  
Accessed May 14, 2021
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QuickPass® 

www.proedgedental.com
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The 
Magic 
of Air

VISABILITY

ACCESSIBILITY

PRESERVATION

EFFICIANCY 

ERGONOMICS
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https://journals.sagepub.com/doi/pdf/10.1177/00220345211015948
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MAXIMIZE COMFORT

MAXIMIZE EFFICIENCY

MAXIMIZE PRESERVATION

97

ERADICATE DYSBIOTIC BIOFILM 

MAKE IT COMFORTABLE & ENJOYABLE!

PRESERVE VULNERABLE SURFACES
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99 100

Thank y
ou!

Karen@karendavis.net

www.ems-dental.com
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