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Clinical Summary Guide:  
Forty Years of Research on the Waterpik ® Dental Water Jet 
 
HISTORY 
 
The development of the first dental water jet began in 1955, when a dentist from Fort Collins, 
Colorado, Dr. Gerald Moyer, started to work on an oral irrigation device.  He wanted a stand 
alone unit with a reservoir, but could not find a motor small enough.  In 1958, Dr. Moyer, 
enlisted the help of his patient, Dr. John “Matt” Mattingly, a hydraulic engineer at Colorado State 
University.  Over the course of the next few years, the two worked nightly on this device making 
145 attempts before finding success.  On their 146th try, the inventors hollowed out a piston, and 
got what they needed, a device that did not leak.  What they also got was pulsation; something 
neither initially wanted, but settled for to get a patent.   
 
Early on, Matt built the units at home, and Dr. Moyer sold them to his patients.  One patient 
used the device for six months and was so pleased, he raised $50,000 to market the units. 
Later, he because the first president of Water Pik, Inc, then called Aqua Tec.  The original unit 
was called the “Octopus”, probably due to its many hoses. Initially, the inventors took the 
product to dentists to sell as a ‘prescriptive’ to patients.  In 1962, they began attending dental 
conventions and in Dallas, had a crowd so large, the Fire Marshall was called.   
 
Research soon followed, and one of the first studies showing calculus and gingivitis reductions 
was published in 1969.1  Today, more than 50 studies have been conducted on the Waterpik® 
dental water jet in over 25 independent and university-based research centers. Clinical trials 
have shown that it is safe and effective on people in periodontal maintenance,2,-8 and for those 
with gingivitis,1,9-15 orthodontic appliances,16-18 crown and bridge,19 implants,20 diabetes,2` or non 
compliant with floss.15  Research into the physics of the product has shown that pulsation, 
something Dr. Moyer wanted to avoid, appears key in the mechanisms of action of the a dental 
water jet.  Pulsation helps clear bacteria and debris from the pocket at pressure settings up to 
90 psi.22-24   
  
More than forty years later, the Waterpik® dental water jet is still helping people improve oral 
health.  Once misunderstood for its perceived inability to affect plaque, today, the dental water 
jet is recognized as a product ahead of its time.  Its’ unique ability to disrupt the pathogenic 
bacteria of the subgingival biofilm helps arrest the periodontal infection and subsequent chronic 
inflammatory process.   With emerging information implicating inflammation as the potential 
catalyst in the oral/systemic link, the dental water jet is a beneficial tool for almost every patient.   
 
SAFETY 
 
Above all else, it is important to have confidence that any product that is recommended to 
patients will not cause harm.  Early studies confirmed the safety of the Waterpik® dental water 
jet. Over time, the compilation of evidence from the more than 50 studi es provides a well-
documented profile on the safety of this product fo r most patients with daily use. 
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The advisability of recommending a dental water jet for an individual at-risk for infective 
endocarditis has been debated with no clear answer. 29-33  The incidence of bacteremia from a 
dental water jet is similar to that of other self-care devices.29-36. Before recommending a dental 
water jet, practitioners need to consider both the patient's overall medical and oral health status.   
A consultation with the patient's physician may be necessary in order to assess the 
patient's risk and execute the best clinical judgme nt.    
 
Soft Tissue 
 
Ultra-structural examination of human periodontal p ockets following the use of an oral 
irrigation device in Vivo , J Periodontol , 198825 
·  The examination of  untreated, chronic periodontal pockets immediately  following 

irrigation  with a scanning electron microscope found no difference  between specimens in 
relationship to epithelial topography, cavitation, microulcerations, spacial relationships, and 
individual cell appearance and concluded that the Waterpik ® dental water jet was non 
injurious to soft tissue.  

  
Evaluation of a water pressure cleansing device as an adjunct to periodontal treatment. 
Periodontics , 197419 
·  Irrigated tissue specimens had less connective tissue inflammation than non-irrigated tissue. 
 
Interdental col tissue responses to the use of a wa ter pressure cleansing device, J 
Periodontol , 196926 
·  Over a one month period, there was less inflammation in the col area of irrigated tissue.  
 
Penetration of Bacteria into the Pocket 
 
Mechanism of irrigation effects on gingivitis, J Periodontol , 19949 
·  Water irrigation or 0.04% chlorhexidine irrigation both produced significant reductions in 

Prevotella intermedia.   
·  Toothbrushing or rinsing with 0.12% chlorhexidine produced minimal bacterial changes. 
 
Irrigation with 0.06% chlorhexidine in naturally oc curring gingivitis: II: 6 months 
microbial observations. J Periodontol,  199028 
·  Chlorhexidine irrigation (0.06%) significantly reduced the percentage of black pigmented 

Bacteroides.  
 
Ultra-structural examination of human periodontal p ockets following the use of an oral 
irrigation device in Vivo , J Periodontol , 198825 
·  Plaque sample evaluations demonstrated that irrigated pockets with water had considerable 

reductions in microorganisms up to six millimeters (mm) and no or little fibrin-like network 
compared to non-irrigated sites.  

 
Comparison of dark field microscopy and a flagella stain for monitoring the effect of a 
Water Pik ® on bacterial motility, J Periodontol , 1987.27 
·  Water irrigation of 3 and 6 mm pockets reduced spirochetes from pre-treatment levels. 
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Bacteremia 
 
Bacteremia after the use of an oral irrigation devi ce, Annals Internal Medicine , 197431 
·  8 out of 30 subjects (27%) with normal appearing gingiva developed a bacteremia after one 

minute of oral irrigation use. Both medium and maximum settings were used, but were not 
correlated to the incidence of bacteremia 

 
Bacteremia: A result from oral irrigation in subjec ts with gingivitis.  J Periodontol , 197129 
·  2 out of 30 subjects (7%) with gingivitis developed a bacteremia after one minute of oral 

irrigation use at medium pressure. 
 
Detection of bacteremia after the use of an oral ir rigation device in subjects with 
periodontitis. J Periodontol , 197130 
·  15 out of 30 subjects (50%) with periodontitis developed a bacteremia after one minute of 

oral irrigation use at medium pressure 
 
Bacteremia study using a water irrigation device , J Periodontol , 196932 
·  No evidence that subjects clinically free of periodontal disease, or with gingivitis or 

periodontitis developed a bacteremia as a result of the use of a water irrigation device 
 
MECHANISM OF ACTION 
 
Pulsation and pressure are critical in the mechanism of action of a dental water jet.  Pulsation 
allows for the regulation of pressure.22 This is beneficial because patients can set the unit at a 
level customized to need and comfort.  Not all pulsation rates may allow for the same type of 
cleansing. A medium to a high-pressure setting (50 psi - 90 ps i) in conjunction with 1,200 
pulsations has the largest body of evidence documen ting safety and efficacy.   
 
Evidence indicates that the dental water jet has the greatest potential for sub gingival 
access into the periodontal pocket over other tradi tional self-care devices. 37,38,39 
Documentation of  subgingival access in-vivo for toothbrushing and flossing are limited.  The 
ability of sonic vibrations to effect bacteria subgingivally has only been tested in the laboratory 
setting and has not been proven definitively in vivo.40-42  One study found  that a sonic 
toothbrush and a manual toothbrush after 15 seconds of brushing time both removed plaque 
and microbes up to 1 mm.43  
 
Pressure and Pulsation 
 
Water jet direction and periodontal pocket debridem ent, J Periodontol , 197224 
·  A pulsating water jet at medium setting with the tip placed perpendicular or parallel to the 

tooth axis removed 93% and 95% of debris respectively. At high setting, with the same tip 
placement, removal was 96% and 97%.  In comparison, the bulb syringe removed only 32% 
of debris.   

 
Water jet devices in dental practice, J Periodontol,  197122 
·  A pulsed water jet is accompanied by an ‘interpulse decompression phase’ that allows 

tissue to expel debris and bacteria faster and better than a non pulsating devices. 
·  A pressure setting up to 90 psi is acceptable on most healthy gingival tissue; for tissue that 

is inflamed or ulcerated, a range between 50 and 70 psi is advised. 
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Effect of high pressure water jet on oral mucosa of  varied density , J Periodontol , 196924 
·  A dental water jet at 70 psi is safe when used on attached gingiva. 
 
Depth of Delivery 
 
Subgingival delivery by an oral irrigation device.  J Periodontol , 199238 
·  The Pik Pocket® subgingival irrigation tip penetrated 90% of the depth in pockets 1-6 mm 

and 64% in pockets  > 7 mmI.   
·  In comparison, mouthrinsing for 30 seconds reached 21% of the pocket 
 
Comparison of a subgingivally placed cannula oral i rrigator tip with a supragingivally 
placed standard irrigator tip. J Clin Periodontol , 199239 
·  A standard jet tip allowed penetration of up to 54% the depth of the pocket. 
 
 
 
Depth of penetration in periodontal pockets with or al irrigation. J Clin Periodontol, 198637 
·  A standard jet tip placed at 45 or 90 degrees at 70 psi penetrated 71% in shallow (0-3 mm) 

pockets, 44% in moderate (4-7 mm) pockets and 68% in deep (> 7mm) pockets.   
·  In 60% of deep sites, penetration was 75% or greater.  
·  Statistically,tip angulation did not influence penetration. 
 
CLINICAL OUTCOMES 
 
The daily use of a dental water jet has been shown to reduce biofilm (plaque), calculus, 
gingivitis, bleeding on probing, probing depth, per iodontal pathogens, and host 
inflammatory mediators. Of these clinical parameters, all have demonstrated the same 
consistency in outcomes over the years with the exception of biofilm reduction.  This single 
incongruence has lead many dental professionals to reject the dental water jet even though the 
evidence that it improves periodontal health is strong.   
 
Researchers have hypothesized that the ability of a dental water jet to reduce gingivitis and 
bleeding in spite of inconsistent supragingival biofilm reductions is related to the devices ability 
to disrupt subgingival bacteria and modulate host immune response.2,9,10,12 Emerging evidence 
indicates that arresting the periodontal infection may require more than supragingival 
biofilm reduction .7, 44  This helps provide an understanding of why a dental water jet has been 
effective at reducing the signs of inflammation in spite of minimal supragingival biofilm removal 
as measured by standard indices.  
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Synopsis of Reductions in Clinical Outcomes 1969-20 05 
Year Primary 

Investigator 
Sub-
jects  

Cal- 
culus 

Biofil
m 

Gingi- 
vitis 

Bleedin
g 

Probing 
Depth 

Patho
-gens 

Inflam 
-matory 

Mediators  
2005 Barnes 15 105  X X X    
2002 Al-Mubarak 21 52  X X X   X 
2000 Cutler 7 52  X X X X  X 
1997 Felo 20 24 X X X     
1995 Flemmig 3 60   X X X   
1994 Burch 16 47  X X X    
1994 Chaves 9 125  X X X  X  
1994 Fine 6 50  X  X  X  
1994 Newman 2 155   X X X   
1992 Walsh 5 16  X X  X   
1990 Brownstein 12 44  X X X    
1990 Flemmig 10 222   X X X   
1990 Jolkovsky 4 60   X  X X  
1990 Newman 28 222      X  
1989 Ciancio 11 66  X  X  X  
1986 Aziz-

Gandour 8 
22  X X X    

1983 Phelps-
Sandall 17 

21  X X     

1972 Lainson 14 115   X     
1971 Hoover 13 48 X X X     
1970 Hurst 18 60      X  
1969 Lobene 1 184 X  X     
 
 
 
 
 
 
 
Periodontal Maintenance 
 
Adjunctive supragingival irrigation with acetylsali cylic acid in periodontal supportive 
therapy. J Clin Periodontol, 19953 
·  Patients previously treated for periodontitis who added water irrigation to daily oral hygiene 

reduced gingivitis and bleeding significantly more than patients who only used traditional 
methods 

 
Effectiveness of adjunctive irrigation in early per iodontitis: Multi-center evaluation. J 
Periodontol , 19942 
·  Daily irrigation with water reduced bleeding on probing  by 50% over the six-month study 

period 
 
Gingivitis 
 
Mechanism of irrigation effects on gingivitis. J Periodontol , 19949 
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·  Daily irrigation with water showed a minimal decrease in plaque but significantly improved 
the clinical measures of inflammation (gingivitis and bleeding on probing) 

 
Supragingival irrigation with 0.06% chlorhexidine i n naturally occurring gingivitis I. 6 
month clinical observations. J Periodontol , 199010 
·  0.6% chlorhexidine irrigation (46.5%, 35.4%) was superior to water irrigation (39.6%, 24%), 

but water irrigation was better than 0.12% chlorhexidine rinsing (26.4%, 15%) at reducing 
the percent of marginal bleeding sites and bleeding on probing, respectively    

 
Inflammatory Mediators/Cytokines 
 
Comparative evaluation of adjunctive oral irrigatio n in diabetics. J Clin Periodontol , 
200221 
·  Patients who used twice daily irrigation had significantly better reductions in serum 

measures of IL-1�  and PGE2 at twelve weeks 
 
Clinical benefits of oral irrigation for periodonti tis are related to reduction of pro-
inflammatory cytokine levels and plaque. J Clin  Periodontol , 20007 

·  Daily water irrigation significantly reduced the pro-inflammatory mediators, IL-1ß and PGE2, 
associated with attachment and alveolar bone loss 

 
Orthodontics 
 
A two-month study of the effects of oral irrigation  and automatic toothbrush use in an 
adult orthodontic population with fixed appliances.  Am J Orthod Dentofac Orthop , 199416 
·  Daily water irrigation with a manual or power toothbrushing reduced bleeding after probing 

and gingivitis better than manual toothbrushing alone 
 
Effectiveness of oral hygiene techniques on plaque and gingivitis in patients placed in 
intermaxillary fixation. Oral Surg Oral Med Oral Path,  198317 
·  Individuals with maxillary fixation compared the use of a dental water jet, a sulcus brush and 

Perio Aid, and demonstrated that the dental water jet resulted in less plaque and 
inflammation. 

 
The effect of an oral irrigating device on the oral  hygiene of orthodontic patients. JADA , 
197018 

·  A dental water jet once daily with water added to toothbrushing was 80% more effective 
than toothbrushing and rinsing in reducing total aerobic flora and 60% more effective in 
reducing the lactobacillus counts 

 
Implants 
 
Effects of subgingival chlorhexidine irrigation on perio-implant maintenance. Am J Dent , 
199720 
·  Irrigation with 0.06% chlorhexidine via the Pik Pocket® tip was significantly better than 

rinsing with 0.12% CHX in reducing plaque and gingivitis 
 
Diabetes 
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Comparative evaluation of adjunctive oral irrigatio n in diabetics. J Clin Periodontol , 
200221 

·  At twelve weeks, individuals who added a  dental water jet to routine oral hygiene had 
statistically better reductions in plaque, gingivitis, and bleeding on probing over those who 
practiced routine oral hygiene only    

 
Comparison to Floss 
 
Comparison of irrigation to floss as an adjunct to toothbrushing:  Effect on bleeding, 
gingivitis and supragingival plaque. J Clin Dent  200515 
·  Once daily irrigation with water, added to a either a manual or power brushing routine was 

an effective alternative to dental floss for the reduction of bleeding, gingivitis, and plaque 
and in some cases may provide superior results for reducing bleeding and gingivitis 

 
Use of the Pik Pocket ® Subgingival Irrigation Tip 
 
Short-term microbiological and clinical effects of subgingival irrigation with an 
antimicrobial mouthrinse. J Periodontol , 1994 
·  Subgingival delivery of an essential oil mouthrinse by a dental water jet had significant 

effects on the subgingival periodontopathic microflora, subgingival plaque, and gingivitis 
 
Clinical and microbiological effects of subgingival  and gingival marginal irrigation with 
chlorhexidine gluconate. J Periodontol , 1990 
·  Subgingival delivery of 0.04% chlorhexidine by a dental water jet resulted in significant 

reductions in gingivitis 
 
EFFECTIVE AGENTS  
 
Water, chlorhexidine, and essential oil have been s tudied as agents in a dental water jet, 
and have research to support their use . Some have advocated the use of 0.5% sodium 
hypochlorite (household bleach) but there is minimal evidence to demonstrate the superiority of 
bleach over other irrigants including water.45  While povidone iodine appears safe for some 
individuals in the short term,46 the potential side effects from long term usage, such as in a 
dental water jet have not been evaluated.   
 
Water 1,2,3,4,7,9,13,14,15,16,17,18,19,21,25,27 

·  The benefits of water are that it is readily available, cost effective, non staining, and 
generally acceptable in taste.  Mouthwash can be added to it for a freshening flavor. 

 
Chlorhexidine 
·   Because a dental water jet provides better interproximal and subgingival penetration 

compared to rinsing, diluted chlorhexidine is acceptable for use. Dilutions strengths include: 
o 0.02% = 5 parts water + 1 part CHX5    
o 0.04% = 2 parts water + 1 part CHX4,9  
o 0.06% = 1 part  water + 1 part CHX12,10,20,28 

 
Essential oils 17,42   
·  Have been evaluated at full strength only.  Can be diluted as it is demonstrated that water is 

also an effective agent.6,11 
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CONCLUSION 
 
The Waterpik ® dental water jet is a safe and effective evidence- based tool for improving 
oral health in a wide variety of patient population s and oral health conditions.  It is 
appropriate for everyone including adolescents, and geriatric patients.  The Waterpik® dental 
water jet is affordable and when used daily with water is a long-term, cost-effective tool for 
ensuring optimal oral health. 
  
*The research included in this review refers only t o the Waterpik ® dental water jet used at 
home for self-care.  Irrigation performed in a dent al office at chair side, generally called 
professional irrigation is not included in this dis cussion as the body of evidence for that 
procedure is separate and distinct. 
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