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Objectives One of the economical ways of dental caries prevention is using fluoride containing toothpastes. For fluoride
to be effective in toothpastes, significant amount of fluoride need to be in solution form. Global standard of fluoride
content of toothpastes is 1500 ppm (part per million).This study aimed to determine fluoride content of some special
toothpastes.
Methods This research was cross-sectional and laboratory study. In this study five brands of different toothpastes
including: Crest, Sensodyne, Colgate, Unique, Beam were provided and total fluoride of each was determined using ion-
selection method and then the fluoride content of each brand compared to the global standard amount. The data was
analyzed byone sample t-test at 0.05 level of significance.
Results Sensodyne had 735 ppm, Beam got 76.12, Colgate got 1195 ppm, Unique got 426 ppm and lastly Crest had
1605.70 amount of fluoride in their composition. Quantitative analysis indicated total fluoride content of Sensodyne,
Beam, Unique were significantly below global standard at 0.05 level (p<0.05) in terms of fluoride content whereas total

fluoride content of Crest and Colgate had no significant difference with global standard (p<0.05).
Conclusion The results showed that Crest and Colgate met the standard of global fluoride content.
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Introduction

Decay is the most common infectious disease in which the
hard tissues of the teeth (enamel and dentin), due to acid
secretion, lose their minerals from the decaying bacteria
(mainly Streptococcus mutant) and gradually disappear.
The most important factors accelerating the decay process
can be Diet, dental structure, lack of proper hygiene of the
mouth and various bacterial species.® Various studies show
that variable indexes such as DMFT in developing countries
and advanced countries, as well as Iran, have high numbers
that make the prevention of decay more evident.?

One of the most effective ways to prevent dental caries is to
use fluoride-containing toothpastes. For fluoride to be
effective in the toothpaste, sufficient amount of it should be
available as a solution to protect the enamel structure by
preventing the enamel demineralization from the tooth.?
Fluoride contained toothpastes by two methods prevent
tooth decay: First, it eliminates the bacteria in the plaque,
which produce teeth damping acids and secondly, helps the
teeth to get remineralized.

It should be noted that the excessive consumption of
fluoride results in development of diseases such as skeletal
fluorosis, therefore, accurate use of this substance is
necessary.’ Fluoride ions become insoluble in combination
with other components of the toothpaste over time,
especially after the expiration date. Therefore, the
concentration of fluoride in the solution of toothpaste
decreases during time.*” In various studies, fluoride values
have been measured in toothpastes in the markets of

different countries such as India, Western Africa, Iran,
Chile and Belgium.*® The results of some of these studies
have shown that fluoride of most toothpastes in developing
countries are lower than the standard amounts and the
amounts declared by the company and others have reported
enough fluoride in toothpastes in these countries.®***
However, all studies have reported the amount of fluoride
present in toothpaste within the permitted and standard
range.”

According to this controversy, the present study aimed to
investigate the fluoride content of some common toothpaste
in the Philippines market and to spot the best to use.

Materials and Methods

This study was a laboratory (in vitro) and descriptive-
analytical study of the five fluoride content of the
toothpaste in a lab. Easy sampling was done by using the
toothpaste in the Philippines market. Selected brands
included Crest (American Multinational Procter & Gamble,
United States, Canada), Sensodyne (Glaxo Smith Kline,
Japan), Colgate (Kantar World panel, United States),
Unique (ACS manufacturing, Philippine) and Beam
(Guangzhou China Han Oral Products, China) toothpastes.
Two tubes of any type of toothpaste with the same
production history were tested, so that the bacterial names
were named and then the analysis could be performed.
Fluoride content in all toothpastes was 1450 ppm according
to the manufacturer's claims. The abrasive product for all of
these toothpastes, except for the Colgate toothpaste was
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Silica. The abrasive product of Colgate toothpaste was
CaCOa.For the beginning, the first two centimeters of each
tube were removed due to the probability of not being
uniformed in composition and each tube was divided into
three equal parts (primary, middle and end) and each part in
plastic cans with the same code as the teeth were stored.
Each of these three stored parts was sampled and then the
total fluoride content of each sample was measured. The
fluoride content in the samples of each tube and each brand
was calculated in average. All sampling and concentration
measurements were performed in the same laboratory
conditions by a technician in a private lab.

Total fluoride concentration contains total soluble fluoride
concentration plus the concentration of fluoride in insoluble
form. Insoluble fluoride deactivated by abrasive toothpaste.
To measure the total fluoride concentration, 1 gr of the
dentifrices was mixed with 4 gr of deionized water in order
to uniformize the composition. Then it was mixed in vortex
machine with medium speed for 5 minutes. 65 pl of the
mixture was mixed with 52.9 mL chloroform and 10.9mL
of deionized water and then was kept For 19 minutes at 29 °
C in the incubator AR81 (serial number 0001, code UNO9,
Pars Azma (lran, Tehran)). After reaching to environment
temperature, 0.5 of NaOH with 0.1 ml of medium TISABIII
(Total ionic strength adjustment buffer) was added to the
suspension. The amount of fluoride was measured by ion
electrode system Measurement 9609 (Thermo Orion, USA).
The data of this study was collected through laboratory
evaluation of fluoride contents of the toothpastes tested and
recorded for each item in the data table. The collected data
were then entered into the SPSS software 22 and analyzed
statistically. To determine the amount of fluoride in any
type of toothpaste and to check the uniform distribution of
fluoride ion, any toothpaste of two different production
series was randomly selected. Sodium fluoride or sodium
monofluorophosphate dental specimens were determined on
the basis of related methods. Each experiment was repeated
twice. The ion samples were measured using a
potentiometric method (potentiometer (Titrando, Metrohm,
Switzerland)). Then the results were compared and
evaluated.

With the use of descriptive statistical methods including
frequency distribution tables, charts and central inclination
indexes and dispersion of the studied variables, descriptive
and analytic methods were used. Then, a significant
difference was found between the content of fluoride and
the standard material, using one sample T-test. Finally,
statistical analysis of the data was performed using Excel
software and SPSS-22 software.

Results

The total fluoride in Sensodyne, Beam, Crest, Colgate and
Unique was 735 (part per million), 76/12 ppm, 1605/70
ppm, 1195 ppm, and 426 ppm, respectively. The most
fluoride content was Crest toothpaste the percentage change
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coefficient (cv%) for these samples was between 0.33 and
7.43, and these results indicated the repeatability of the
method on different days. The results of these experiments
showed that the coefficient of variation was between 0.7
and 4.5%, and the recovery rate was 80.51. The results are
listed in Table 1.

Table 1- Investigating the recovery rate of a potentiometric
method for determining the amount of fluoride ion in the

toothpastes
Type of . The amountof ~ The amount of Recovery
toothpaste is . L
fluoride added fluoride ion percentage
formulated
(ppm) measured (ppm)
A 1000 735 73/5
B 1000 76/12 716
C 1000 1605/70 160/57
D 1000 1195 119/5
E 1000 426 42/6
Mean+ SD 1000 504/6+474/9 80/51+61/05

To determine the amount of fluoride in any type of
toothpaste and to check the uniformity of ion fluoride
distribution, each type of toothpaste of two different
production series was randomly selected. For each type of
toothpaste, a test was carried out to determine the amount of
fluoride ion by a potentiometer six times. Then they were
compared and evaluated. The results of this study are listed
in Table 2. The obtained results were analyzed using one
sample T-test.

Table 2- The results of comparing fluoride concentrations of
toothpastes with the FDA standard

Number  Toothpaste Final mean Is the amount of
concentration fluoride in the
of fluoride ion  toothpaste relevant to

(ppm) the standard
1 Sensodyne 735 no
2 Beam 76/12 no
3 Crest 1605/70 yes
4 Colgate 1195 no
5 Unique 426 no

According to statistical analysis Sensodyne, Beam and
Unique toothpastes were significantly below the standard.
While Crest and Colgate toothpastes did not have a
significant difference with the standard fluoride content.

Discussion

Diets include fluoride levels that are not enough to prevent
dental caries. Therefore the consumption of fluoride should
be at standard level. The use of fluoride toothpaste has a
significant effect on the prevention of dental caries. The
fluoride compound of toothpastes is composed of a fluorine
element, which is not found in free mode in nature. For all
decay preventing dentifrices to be effective accurate amount
of fluoride is needed. Research showed that receiving
fluoride before tooth decay would reduce the caries in pit
and fissures by 66%. Fluoride should continue to be
absorbed after tooth eruption.***” The global fluoride
standard for toothpastes is up to 1500 ppm.*® The results of
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this study showed that Fluoride content of Crest and
Colgate toothpastes did not differ significantly from the
standard content and the fluoride content of other
toothpastes was lower than the global standard. This finding
indicates that in the majority of cases toothpastes have less
fluoride content than the global standard. These results are
evident in some other findings.**® The reasons for this may
be the failure to comply with standards by the manufacturer
and the need to reduce production costs and inadequate
oversight by regulatory agencies.

The fluoride content of Coltage, Crest, and Sensodyne
toothpastes varies with previous study results in recent
studies. The reason for this difference is due to the type of
abrasive particles and the compounds present in the
toothpaste and the changes in the composition of the
products over the years and in different countries, as well as
the differences in the components of the study.’*®
Accordingly, this study used a selective ion electrode
method that has the ability to measure high-precision paste
fluoride®** Most fluoride-containing toothpastes contain
sodium fluoride and sodium monofluorophosphate or a
combination of the latter.* Toothpastes containing sodium
monofluorophosphate have a higher anti-sputum effect to
release more fluoride ions (due to poor covalent bonding
between fluoride and phosphate atoms).”® But since the
released fluoride reacts with the calcium ion present in the
abrasive, an insoluble compound generates CaF2, which
reduces the anti-decay properties of the toothpaste.?*?
Some abrasives in the toothpaste combine to deactivate the
ion Fluoride.®*" Silica hydrate, di-sodium pyrophosphate,
tetra-potassium pyrophosphate, di-calcium phosphate and
cellulose gel are one of the most important types of
abrasives. Fluoride free connections with calcium base
abrasives in fluoride-containing monophosphate toothpastes
to release calcium with fluoride and to form an unstable and
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insoluble calcium fluoride compound disable fluoride over
all abrasives.?® Regarding these cases, unsaturated silicon
dioxide (SiO2), which is either hydrogenated or gel, and
also pyrophosphates under heat, are suitable abrasives.”®
Therefore it can be said that it is probably type of abrasive
particles which are used in the internal toothpaste structure
lead to reduced fluoride releasing level. Colgate toothpaste,
despite the high fluoride content, can have less fluoride in
the environment due to the use of calcium base abrasives,
which will be discussed in terms of its free fluoride content.

Limitations and Suggestions

1. Low number of samples due to the limited cost was not
enough to provide accurate information on the composition
of toothpaste by the manufacturer (the lack of cooperation
of the manufacturing plants) from the limitations of this
study.

2. The results indicate a lack of fluoride in most of the
toothpastes in the market. Therefore, it is suggested that
similar studies be carried out on other toothpastes.

3. Finally, it is suggested that the level of monitoring of
toothpaste content be increased by relevant organizations

Conclusion

The result of this study showed that all of the toothpastes
except Crest had less fluoride content than global standards,
and Sensodyne, Beam and Unique had significantly lower
amount of fluoride, while Crest and Colgate toothpastes did
not differ much from the global standard.

Conflict of Interests

None Declared m

References

1. Wang P, Li SF, Lee HK. Simultaneous determination of
monofluorophosphate and fluoride in toothpaste by capillary
electrophoresis. J. Chromatogr. A 1997 Mar;765(2):353-9.

2. Hardwick K, Barmes D, Writer S, Richardson LM. International
collaborative research on fluoride. J Dent Res. 2000 Apr;79(4):893-904.
3. Becker T, Levin L, Shochat T, Einy S. How much does the DMFT
index underestimate the need for restorative care?J Dent Educ. 2007
May;71(5):677-81.

4. Daneshkazemi AR, Davari A. Assessment of DMFT and enamel
hypoplasia among junior high school children in Iran. J Contemp Dent
Pract. 2005 Nov 15;6(4):85-92.

5.Krishnamachari KA. Skeletal fluorosis in humans: a review of recent
progress in the understanding of the disease. Prog Food Nutr

Sci. 1986;10(3-4):279-314.

6.Mascarenhas AK, Burt BA. Fluorosis risk from early exposure to
fluoride  toothpaste.Community ~ Dent  Oral Epidemiol. 1998
Aug;26(4):241-8.

7.Borremans M, Van Loco J, Van Den Meerssche P, Meunier J, Vrindts
E, Goeyens L. Analysis of fluoride in toothpastes on the Belgian market.
Int J Cosmet Sci. 2008 Apr;30(2):145-52.

8.Hassanzadeh-Khayyat M, Khashayarmanesh Z, MasoomiShahrbabak S.

63

Comparison of the amount of Fluoride ion in domestic Iranian toothpastes
with few foreign commercial brands and international standards J Dent
Sch 2004 Jun; 22(1):26-37.

9.Twetman S, Axelsson S, Dahlgren H, Holm AK, Kallestal C, Lagerlof
F, et al. Caries-preventive effect of fluoride toothpaste: a systematic
review. Acta Odontol Scand. 2003 Jan;61(6):347-55.

10. Tenuta LM, Cury JA. Fluoride: its role in dentistry. Braz Oral
Res. 2010;24Suppl 1:9-17.

11.Chachra D, Limeback H, Willett TL, Grynpas MD. The long-term
effects of water fluoridation on the human skeleton. J Dent Res. 2010
Nov;89(11):1219-23.

12.Groeneveld A, Van Eck AA, Dirks OB. Fluoride in caries prevention:
is the effect pre-or post-eruptive? J Dent Res. 1990 Feb;69 Spec No:751-
5.

13. Clarkson JJ, McLoughlin J. Role of fluoride in oral health promotion.
Int Dent J. 2000 Jun;50(3):119-28.

14. Yaghini J, Moghare Abed A, MortazaviSh, Chelongar M, Kabiri S.
Determination of total fluoride and soluble fluoride in four toothpastes
available on the Iranian market. J Isfahan Dent Sch 2013; 9(5): 402-410.
15. Pendrys DG. Fluoride ingestion and oral health. Nutrition. 2001 Nov-
Dec;17(11-12):979-80.

Journal Dental School; Vol 36, No.2, Spring 2018; 61-64


https://www.ncbi.nlm.nih.gov/pubmed/?term=Becker+T%2C+Levin+L%2C+Shochat+T%2C+Einy+S.+How+much+does+the+DMFT+index+underestimate+the+need+for+restorative+care%3F.+Journal+of+Dental+Education.+2007+May+1%3B71(5)%3A677-81.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daneshkazemi+AR%2C+Davari+A.+Assessment+of+DMFT+and+enamel+hypoplasia+among+junior+high+school+children+in+Iran.+J+Contemp+Dent+Pract.+2005+Nov+15%3B6(4)%3A85-92
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daneshkazemi+AR%2C+Davari+A.+Assessment+of+DMFT+and+enamel+hypoplasia+among+junior+high+school+children+in+Iran.+J+Contemp+Dent+Pract.+2005+Nov+15%3B6(4)%3A85-92
https://www.ncbi.nlm.nih.gov/pubmed/?term=3295994
https://www.ncbi.nlm.nih.gov/pubmed/?term=3295994
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mascarenhas+AK%2C+Burt+BA.+Fluorosis+risk+from+early+exposure+to+fluoride+toothpaste.+Community+dentistry+and+oral+epidemiology.+1998+Aug%3B26(4)%3A241-8
https://www.ncbi.nlm.nih.gov/pubmed/18377624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tenuta+LM%2C+Cury+JA.+Fluoride%3A+its+role+in+dentistry.+Brazilian+oral+research.+2010%3B24%3A9-17.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tenuta+LM%2C+Cury+JA.+Fluoride%3A+its+role+in+dentistry.+Brazilian+oral+research.+2010%3B24%3A9-17.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Groeneveld+A%2C+Van+Eck+AA%2C+Dirks+OB.+Fluoride+in+caries+prevention%3A+is+the+effect+pre-or+post-eruptive%3F.+Journal+of+dental+research.+1990+Feb%3B69(2_suppl)%3A751-5
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarkson+JJ%2C+McLoughlin+J.+Role+of+fluoride+in+oral+health+promotion.+International+dental+journal.+2000+Jun%3B50(3)%3A119-28
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pendrys+DG.+Fluoride+ingestion+and+oral+health1.+Nutrition+2001%3B+17(11)%3A+979-80

Original Article
Fluoride content of some special dentifrices

16. Jensen O, Gabre P, Skéld U, Birkhed D, Povlsen L. | take for granted
that patients know- oral health professionals' strategies, considerations
and methods when teaching patients how to use fluoride toothpaste. Int J
Dent Hyg. 2014 May;12(2):81-8.

17. Harakuwe AH, Haddad PR. Control of separation selectivity in
capillaryzone electrophoresis of inorganic anions. J Chromatogr A. 1999;
834(1): 213-32.

18.Barbier O, Arreola-Mendoza L, Del Razo LM. Molecular mechanisms
of fluoride toxicity. Chem Biol Interact. 2010 Nov 5;188(2):319-33.

19. Gupta VK, Jain AK, Pal MK, Bharti AK. Comparative study of
fluoride selective PVC based electrochemical sensors. Electrochimica
Acta 2012; 80: 316-25.

20.Wilkinson JB, Moore RJ, Harry RG. Harry's cosmeticology. 1sted.
Revere, Massachusetts: Chemical Pub; 1982. p. 10-2

21.Causon TJ, Hilder EF, Shellie RA, Haddad PR. Probing the Kkinetic
performance limits for ion chromatography. Il. Gradient conditions for
small ions. J Chromatogr A. 2010 Jul;1217(31):5063-8.

22. Ellwood R, Fejerskov O, Cury J, Clarkson B. Fluoride in caries
control. In: Fejerskov O, Kidd E, Editors. Dental caries: The disease and
its clinical management. 2nd ed. United Kingdom: Wiley-Blackwell;

How to cite:

Robab Noormohammadi, et al.

2008. p. 287-323.

23. Stadtler P, Holler H. Toothpastes. Int J Clin Pharmacol Ther

Toxicol. 1992 May;30(5):167-72.

24. Conde NC, Rebelo MA, Cury JA. Evaluation of the fluoride stability
of dentifrices sold in Manaus, AM, Brazil. Pesqui Odontol Bras. 2003 Jul-
Sep;17(3):247-53.

25. Fejerskov O, Kidd E, editors. Dental caries: the disease and its clinical
management. John Wiley & Sons 2009 Mar 16; Chap 18: 190-275.

26. Hattab FN. Analytical methods for the determination of various forms
of fluoride in toothpastes. J Dent. 1989 Apr;17(2):77-83.

27. Newbrun E. Current regulations and recommendations concerning
water fluoridation, fluoride supplements, and topical fluoride agents. J
Dent Res. 1992 May;71(5):1255-65.

28.Yaghini J, Kiani S, Mortazavi S, Haghshenas B, Mogharehabed A.
Assessment of available and stable fluoride in four widely-used
toothpastes in the Iranian market. J Dent (Tehran). 2014 Sep;11(5):604-9.
29. Harakuwe AH, Haddad PR. Control of separation selectivity in
capillaryzone electrophoresis of inorganic anions. J Chromatogr A 1999;
834(1): 213-32.

Robab Noormohammadi, Seyyed Rahim Hoseini, Mahya Farsadeghi. The Compliance of Selected Toothpastes Beam, Sensodyne, Crest, Unique, Colgate To The Global Standard Of Fluoride Content. J

Dent Sch 2018; 36(2):61-64.

Journal Dental School; Vol 36, No.2, Spring 2018; 61-64

64


https://www.ncbi.nlm.nih.gov/pubmed/?term=Jensen+O%2C+Gabre+P%2C+Sk%C3%B6ld+U%2C+Birkhed+D%2C+Povlsen+L.+I+take+for+granted+that+patients+know%E2%80%93+oral+health+professionals%27+strategies%2C+considerations+and+methods+when+teaching+patients+how+to+use+fluoride+toothpaste.+Int+J+Dent+Hyg+2013%3B+%5BEpub+ahead+of+print%5D.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jensen+O%2C+Gabre+P%2C+Sk%C3%B6ld+U%2C+Birkhed+D%2C+Povlsen+L.+I+take+for+granted+that+patients+know%E2%80%93+oral+health+professionals%27+strategies%2C+considerations+and+methods+when+teaching+patients+how+to+use+fluoride+toothpaste.+Int+J+Dent+Hyg+2013%3B+%5BEpub+ahead+of+print%5D.
https://www.ncbi.nlm.nih.gov/pubmed/?term=St%C3%A4dtler+P%2C+H%C3%B6ller+H.+Toothpastes.+Int+J+Clin+Pharmacol+Ther+Toxicol+1992%3B+30(5)%3A+167-72
https://www.ncbi.nlm.nih.gov/pubmed/?term=St%C3%A4dtler+P%2C+H%C3%B6ller+H.+Toothpastes.+Int+J+Clin+Pharmacol+Ther+Toxicol+1992%3B+30(5)%3A+167-72
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conde+NC%2C+Rebelo+MA%2C+Cury+JA.+Evaluation+of+the+fluoride+stability+of+dentifrices+sold+in+Manaus%2C+AM%2C+Brazil.+PesquisaOdontol%C3%B3gicaBrasileira.+2003+Sep%3B17(3)%3A247-53.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hattab+FN.+Analytical+methods+for+the+determination+of+various+forms+of+fluoride+in+toothpastes.Journal+of+dentistry.+1989+Apr+1%3B17(2)%3A77-83
https://www.ncbi.nlm.nih.gov/pubmed/?term=Newbrun+E.+Current+regulations+and+recommendations+concerning+water+fluoridation%2C+fluoride+supplements%2C+and+topical+fluoride+agents.+Journal+of+dental+research.+1992+May%3B71(5)%3A1255-65
https://www.ncbi.nlm.nih.gov/pubmed/?term=Newbrun+E.+Current+regulations+and+recommendations+concerning+water+fluoridation%2C+fluoride+supplements%2C+and+topical+fluoride+agents.+Journal+of+dental+research.+1992+May%3B71(5)%3A1255-65
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yaghini+J%2C+Kiani+S%2C+Mortazavi+S%2C+Haghshenas+B%2C+Mogharehabed+A.+Assessment+of+available+and+stable+fluoride+in+four+widely-used+toothpastes+in+the+Iranian+market.+Journal+of+dentistry+(Tehran%2C+Iran).+2014+Sep%3B11(5)%3A604

