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The Magic of Air for Managing 
Biofilm on Implants & Teeth

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

3

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.

5

Periodontal disease is the 12th 
most prevalent pathology in 
the world

Prevalence has increased 34% 
during past 3 decades

Risk is 67% higher in people 
65 years and older

Nocini R, Lippi G, Mattiuzzi C. Periodontal disease: the portrait of an epidemic. J Public Health Emerg 2020;4:10DOI: 10.21037/jphe.2020.03.0
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https://doi.org/10.1038/s41579-018-0089-x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.21037%2Fjphe.2020.03.01
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~50% all adults in U.S. have periodontitis 

Adults age 65 or older: ~70% of have moderate 
or severe periodontitis
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A Crisis of Disease...

What percentage of your patients have 
bleeding with probing or instrumentation?
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A Crisis of Disease...

What percentage of your patients have 
bleeding around implants?
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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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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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Epidemiology & Risk 
Factors – Review 2018
57 Studies 
5 years

18.8% Peri-implantitis 
prevalence without 
regular prophylaxis 

9% Peri-implantitis 
prevalence with 
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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https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.12822
https://doi.org/10.1111/jre.12562
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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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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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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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If pathogenic, dysbiotic biofilm is a 
driver of oral and systemic 

diseases...
Is it time we shift our focus?

Is it time we shift our methods?
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Effortless Efficient

Comfortable
ErgonomicSafe

Minimally-invasive/Protective
Effective
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POWDER EVOLUTIONPOWDER EVOLUTION
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Shift 
Technologies

Shift 
Protocols

Altered  
Outcomes
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Change is the hardest at the beginning, messiest in the middle 
and best at the end.

         Robin S Sharma
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Magical        Not Magical
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Magical...

P h o to s co u rte sy ,P ro f. M ag d a  M e n si
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MAGICAL...
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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

Evide
nce..

.
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“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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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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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

.
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Evide
nce?
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Water ~100% / Erythritol PLUS powder ~30%
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GUIDED LAMINAR AIRFLOW® 

Reduced Aerosol Spray with AIRFLOW® MAX Guided Laminar technology

AIRFLOW® MAX

41

AIRFLOW® MAX

Higher acceleration of the particles

32% wider treatment surface

Increased efficiency

Reduced weight (30%) & noise (3X’s) 
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NEW GUIDED LAMINAR AIRFLOW® TECHNOLOGY

AIRFLOW® MAX 
HANDPIECE

Powered by EMS  - Research and Development Center
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PERIOFLOW® 
25% Slimmer body of nozzle

Lateral groove promotes circulation of 
air, water & powder subgingivally

FDA approval for 5mm pocket depths in U.S.
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Why Remove Biofilm First?

47

Why Remove Biofilm First?
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Minimally-invasive

Maximally protective
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Photo, courtesy Magda Mensi
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Ever Wonder What Polishing Pastes Do to the Surface?
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Ever Wonder What Treatment Does to the Tissue?

Clin Oral Investig. 2018 Sep;22(7):2669-2673. Evaluation of an ex vivo porcine model to investigate the effect of low abrasive airpolishing. 
PetersilkaG, HeckelR, Koch R, Ehmke B, ArweilerN.
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Add Jeff green images #15 before/after
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P h o to s co u rte sy , D r. Jacq u e s H assid
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P h o to s co u rte sy , D r. Jacq u e s H assid
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P h o to s co u rte sy ,P ro f. M ag d a  M e n si
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Image: https://probolezny.ru/periimplantit/

63

Schwarz, Frank; Derks, Jan; Monje, Alberto; Wang, Hom-Lay  (2018). Peri-implantitis. Journal of Periodontology, 89(), S267–S290. doi:10.1002/JPER.16-0350  

Peri-implantitis is a pathological condition 
occurring in tissues around dental 

implants, characterized by inflammation in 
the peri-implant connective tissue and 
progressive loss of supporting bone. 
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Schwarz, Frank; Derks, Jan; Monje, Alberto; Wang, Hom-Lay  (2018). Peri-implantitis. Journal of Periodontology, 89(), S267–S290. doi:10.1002/JPER.16-0350  

The onset of peri-implantitis may occur 
early during follow-up and the disease 

progresses in a non-linear and 
accelerating pattern. 
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Schwarz, Frank; Derks, Jan; Monje, Alberto; Wang, Hom-Lay  (2018). Peri-implantitis. Journal of Periodontology, 89(), S267–S290. doi:10.1002/JPER.16-0350  

At the histologic level compared to 
periodontitis sites, peri-implantitis sites 
often have larger inflammatory lesions, 

and surgical entry at peri-implantitis sites 
often reveals a circumferential pattern of 

bone loss. 
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Dysbiotic 
Biofilm

Image: https://probolezny.ru/periimplantit/
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Schwarz, Frank; Derks, Jan; Monje, Alberto; Wang, Hom-Lay  (2018). Peri-implantitis. Journal of Periodontology, 89(), S267–S290. doi:10.1002/JPER.16-0350  

There is strong evidence that there is an 
increased risk of developing peri-

implantitis in patients who have a history 
of chronic periodontitis, poor plaque 

control skills, and no regular maintenance 
care after implant therapy. Data identifying 
“smoking” and “diabetes” as potential risk 
factors/indicators for peri-implantitis are 

inconclusive. 
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2000+ U.S. RDH surveyed

44% reported unable to remove  
plaque biofilm from implants as 

effectively as natural teeth

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

Only 5% using air polishing w/ glycine;  
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.nlm.nih.gov/33376117/
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Effectiveness of Implant Cleaning Devices, in Vitro

Schmage P, Kahili F, Negriz I, Scorziello T, Platzer, U, Pfeiffer P. Cleaning effectiveness of Implant Prophylaxis Instruments. 
International Journal of Oral & Maxillofacial Implants 2014, Vol. 29 Issue 2, 331-337.
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Schmidt KE, Auschill TM, Heumann C, Frankenberger R, Eick S, Sculean A, Arweiler NB. Influence of different instrumentation modalities on the surface 
characteristics and biofilm formation on dental implant neck, in vitro. Clin. Oral Impl. Res. 00, 2016, 1–8 doi: 10.1111/clr.12823 
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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
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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
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https://pubmed.ncbi.nlm.nih.gov/33376117/
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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

74

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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PI MAX ®

+ Works in linear movement
+ High levels of patient and 

clinician comfort
+ Made with PEEK- Poly ether

ether ketone w/30%CARBON
+ Flexible 

PI Max® for hard deposits around implants
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MagicVISABILITY

ACCESSIBILITY

PRESERVATION

EFFICIANCY 

ERGONOMICS
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MAXIMIZE COMFORT

MAXIMIZE EFFICIENCY

MAXIMIZE PRESERVATION
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Happy Patients!
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Thank y
ou!

Karen@karendavis.net

www.ems-dental.com
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