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ORJECTIVES: To evaluate the abiliny of DicxiClear cleaner to produce denlal unit water that mects the
American Denral Association (ADA) recommended goal for microbial water quality. The handling,
clinical acceptability, ease of use were also assessed.

DATE OF EVALUATION: February 2002 to April 2002

EVALUATORS: Coi Joseph A. Barteloni, TISAF Dental Investigation Service, Great Lakes, IL; S5gt
Paul A, Juergens, Laughlin AFE T

FRODUCT DESCRIPTION:

DioxiClear is a chlorine dioxide-based dental unit waterline cleaner marlceted for use in unies that have a
self-contained water system. The product consists of two separate liquid concentrates that are placed in a
dental uniis seif-contzined reservoir and then mixed with tap water. The mixing actvates the active
ingredients: chlorine dioxide and chlerous acid. For ideal waterline cleaning, the manufactrer
recommends thai DioxiClear be used in two steps: 2 twice-monthly flush with high concentrate salution
for three minutes, and daily use of low concentrate solution (for contiimous use). DioxiClear is supplied in
one-gallon sets, ncluding a measuring beaker and gradueated cylinder to facilitate proper mixing
COTGENTANOnS.

Manufactures:

Fromtier Pharmaceutical, Ino.
135 Spagnoli Road
Melville, NY 11747

{300) 7573486

(&30 777-1420

{631) T77-1422 FAX

waw frontierpharm.com

METHODS AND MATERIALS:

The evaluation of DioxiClear consisted of clinic-user testing at a USAF dental clinic. Al dental units
mvolved i the svaluation of this product had been previouzly mreated with other recommended waterlinz
cleaners.,



Clinical Fvaluatign: DoxiClear was provided to the Laughlin AFB TX dental clinic to evaluate its
handling, clinical acceptability, and ease of use as well as its ability 1o achieve the ADA-recommended
goal for microbial water quality for dental unit waterlines. Millipore HPC samplers (Millipore
Corporation, Bedford, MA) were used to monitor water quality on z weekly basis for cight weeks. All
water samples were taken from the same water exit port. A three-page, twenty-item questionnaire was
used to obtain the evaluator's opinion regarding product fealures.

RESULTS:

Clipical Evaluation: The answers to the questionnaire items follow,

2 MNumber of years you have in dentisty:
O years

3. Indicate the length of time you evaluated this product:
8 weeks

4. What is your source of water for use in the separate water system?
Botiled sterile water

55 Does your clinic periodically disinfect the dental unit wateriines?
Yes

If “¥es," what product do you use, how tong does the procedurs take, and what frequency?
Sterilex Ultra, overnight, once per week

a. Does vour chinie petiodically monitor the quality of the water in the dental units?
Yes
[f "Yes,” what culturing technique is used, how often do you do it, and what percentage of DTRs
are monitored during each monitoring phase?
Millipore HPC samplars, twice per month, all EFTRs

7. . Please rate the following features for DiexiClear by circling one of the available
choicas:
Excellent Good Average Fair Poor
User-friendly instructions {+2) (—1) {0 (-13 (=23
*
Ease of placement {+2) {+1} {0} {-13 {-2)
*
Ease of use (=2} {+1) (0} -1y  (-2)
L]
Effectiveness {+2) (=1} {0 -1 =23
*®
5. Did you notice any offensive odor from prodoct use?
Yes
If “Yes,” please describe.
Strong hleach smell



9 Were there any patient complaints about afier taste?

No
10, Were there any clogaing of the lines or signs of residue?
Mo
11, Did vou find the protocol to be time mtensive?
No
12. Did you find the protoco! difficult to implement?
Mo
13. Diid you note any increased problems with the demtal unit during the test period?
No
14. Please Yist the monitoring results {Pass or Fail, using ADA poal of 200 ciw/'ml).

Week 1-Pass Weelk 5-Pass
Week 2-Pass Week 6-Pass
Week 3-Pass Week 7-Pass
Week 4-Pass Week §-Pass

15, Fio vou think this product has any advantmapges(s)?
YWes '
IF“Yes,” describe the advantagels):
-“relatively easy to use”

16. Do you think this product has any disadvantaze(s}?
Yas
If “¥es,” describe the disadvantage{s)k
-“the strong bleach smell”

17. What changes, if any, would you recommend be made to this product to improve it?
Mone

18. Please provide any other comments you have about this product: ™A

15, How would yon rate this product overall? (Please circie only one choicz}
Excellent Good Average Fair Foor

*

20. Would you purchase DioxiClear for your ¢linic?
Yes

DISCUSSION:

Biofilms rowtinely form in dental unit waterfines due to the adhesion of planktonic {i.e., fiee-tloating)
bacteria found in the source water. This biofilm can then prow and proliferate if not treated by some
means. The biofilm can range from 30 to 50 microns in thickness and can become dislodged during patisn
treatment, contaminating other areas of the dental unit and potentially exposing patisnts to epportunistic
bacteria.

Several methods have been recommended to reduce microbial counts in dental unit water nzed for
noasurgical dental procedures. These methods incinde flushing, vse of chemical germicides via an
independent water systern, filters, and sterile water delivery systems. Due to simplicity, many dental



clinics have opted to use chemical germicides placed into the separate warer system to freat the waterlines,
When selecting chemicals, it iz essential that they be non-toxic, safe for patient treatment, non-corrosive to
dental unit componens, effeciive, and that are compatible with restorative materials, Several different
types of chemicals have been shown to improve unfiltered output water. These include sodinm
bvpochlorite, chiorine dioxide, hydrogen peroxide, citric acid, iodine, chlorhexidine gluconate, and
commercial over-the-counter mouthwashes,

DioxiClear is a chloring dioxide-bazed product that the manufacturer recommends be used at a high
concentration biweekly for a three-mingte contact time, and continueusiy at a lower concentration. The
evalnator rated the handling properties a: “Good to Excellent” and found the product easy to place. He
also felt that DioxiClear was simple to implement, requiring minimal chair side time, During the =1ght-
week testing period, no waterline clogging or detrimental effects were nated to the dentat unit. Also, the
patients did not complain of any bleach after-taste during the continnous use of the product. All water
samples met the AT goal for microbial water quality. The main disadvantage noted was a sirong bleach
smell when used for the biweekly flush. The evaluator stated he would purchase DioxiClear for his ¢linic
due to its many advantages.

ADVANTAGES;

+ After tregtment, dental enit water mer ADA recommendations.

+ Eazy to mix and use.

+ Simple pratocol to tmplement.

+ No clogging of waterlines noted.

+ No detrimental effects noted to the dental unit.

+ Minimal amount needed for daily application.

+ Basy to dispense using providad spigot, beaker, and gradaated eylinder.

+ Mo after-taste noted when used continuously at the recornmended concentration.

DISADYANTAGES:

- More expensive than using diluted bleach for cieaning waterlines.
- Strong bleach smell when used for biweekly flush,
- Product requires mixing.

SCMMARY ANTY CﬁNCLUSI‘DNS:

DioxiClear is a owo-part, chlorine dioxide-based dental unit waterline cleansr. Tt was rated "Good or
Excellant” for its handling properties and clinical acceptability. During the eight-week test period, afl
tested water samples met the ADA goal for dental treatment water used for nonsureical procedures. The
product requires mixing two liquid concentrates with tap water in the dental unit’s separate water boiéle.
Manufacturer instructions recommend a biweekly flush for three miputes using a high concentration
solution, and a contiuous, daily use of a low concentration solution. Patients did nol complain of sfter-
taste when the product was used continuously. The dental staff Felt the product was easy to use and
required minimal Bmé to implement. s relatively minor disadvantages were Inereased cost comparad to
using diluted bleach for waterline cleaning, a stroug bieach smeft when using the product for the biweel]ly
flush, and the need for mixing before use. DioxiClear is rated Aceeptable for use by the federal denral
FETYILCS.

JGSEPH A. BARTOLONI, Col, USAF, DO
Director, Professional Services
USAF Dental lnvestigation Servics
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