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Introduction 

ad breath or halitosis is an unpleasant smell 

coming from the mouth. Halitosis can occur 

on occasion, or it can be a chronic condition. 

It may be caused by foods a person eats, poor oral 

hygiene, diseases, or other factors. Bad breath can be 

treated by proper dental hygiene, mouthwash, sugar-

free gum, quitting smoking and changing bad habits. 

Toothpaste has multifunctional configuration as oral 

care product that can however constitute a possible 

source, among others, of toxic metals exposure in 

public health (Ken Yaegaki 2000). Toothpaste is a  

H 

B 

ABSTRACT  
Bad breath can 

be a major 

problem, which 

is caused by 

odour producing 

bacteria that 

grown in the 

mouth. Bad 

breath can often 

be prevented by 

the use of oral 

care product. 

Toothpaste has 

multifunctional 

configuration as 

oral care product 

that can 

however 

constitute a 

possible source, 

among others, of 

toxic metals 

exposure in 

 
TIMBOU-AFRICA ACADEMIC PUBLICATIONS 

INTERNATIONAL JOURNAL, NOVEMBER, 2022 EDITIONS 

VOL. 11 NO. 3 ISSN: 2373-1340 

 
 

INTERNATIONAL 
JOUNAL OF: 
SOCIAL HEALTH AND 
MEDICAL RESEARCH  



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
NOV., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
32 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 11 

ISSN: 2373-1340 

 

paste or gel dentifrice used with a toothbrush to clean and maintain the 

aesthetics and health of teeth. Toothpaste is used to promote oral hygiene: 

it is an abrasive that aids in removing dental plaque and food from the teeth, 

assists in suppressing halitosis, and delivers active ingredients (most 

commonly fluoride) to help prevent tooth decay (dental caries) and gum 

disease (gingivitis). It is designed to make the process of cleaning all 

surfaces of the teeth, gums, and tongue more effective. The usual visual 

hinted at in commercials as being a huge plus is "foaming". The images of 

public health. Although toothpastes are considered as topical cosmetics 

that are not normally ingested, it is evident that they may contribute to the 

introduction of heavy metals and xenobiotics through buccal and 

gastrointestinal absorption. The purpose of this study was to determine 

the levels of concentrations of minerals in different toothpaste brand, 

(Olive, Pepsodent, My my, Dabur herbal and Close-up) marketed in a 

student populated area in Saki area of Oyo states. Digestion of the sample 

was carried out using aqua regia. Results of the analysis showed that Zinc 

and Tin exhibit high values of concentrations, this is because the two 

nutrients wee incorporated as parts of the ingredient at the amounts 

which were not beyond the acceptable values recommended by standard 

organizations. Pb and Ni were obtained in meaningful amounts that do not 

beyond the limit set by EU and US standard. Cl- and I- values in the sample 

A-E (Table 4.1) showed that Cl- is of highest concentration which ranges 

from 450 to 175ppm, of which sample C possess the highest value. All were 

present in the range that were not exceeded the permissible limit 

recommend by the approved body such as WHO and USEPA. It can be 

concluded that those toothpaste of this study as at the time of this 

research are safe to use. 

 

Key words:        Toothpaste, Bacteria, Minerals, Digestion, Heavy metals. 
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tiny bubbles working their way into cervices between teeth can be very 

powerful (Lippert, 2016). 
 

Mouth Wash 

Mouthwash is another product with hundreds of varieties and options 

available. Commercials show mouthwash eradicating bacteria, and again, 

foaming into hard to reach spots. Some even portray the mouthwash as 

strengthening teeth with daily use (Qingru Jans et al., 2010)  Dental 

caries and periodontal diseases are preventable biofilm-associated diseases. 

The total burden of those diseases increases globally as more elderly people 

retain a greater number of their teeth. Oral biofilms are present as diverse 

communities of bacteria and fungi embedded in a highly specialized 

extracellular matrix. Biofilm formation is a dynamic and continuous process 

involving initial reversible attachment, irreversible attachment, maturation, 

and dispersion (Hollmann et al., 2020) Good oral self-care practice is 

essential in reducing the accumulation of oral biofilms (dental plaque), and 

controlling/reducing the risks of dental diseases (Kumar et al., 2016 & Sicca 

et al., 2016). Manual and powered toothbrushes to various degrees reduce 

plaque and gingivitis in the short and long term. Although mechanical 

cleaning is crucial to prevent oral diseases, oral biofilms are nearly 

impossible to remove completely, such as those located in fissures, buccal 

pits, posterior interproximal areas, and gingival margins, where dental 

pathologies mostly develop (Jongsna et al., 2015). The use of mouthwashes, 

a chemical cleaning of the teeth, is usually meant to support mechanical 

cleaning to reduce accumulation of dental plaque; it can even serve as the 

only oral care for those patients unable to brush their teeth, either after 

surgery or because of motor or cognitive limitations (Tartaglia et al., 2016). 

Among the many antiseptic components of oral mouthwashes, 

chlorhexidine (CHX) has long been considered the gold standard for short-
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term use, acting on bacteria, spores, and fungi. When used as an adjunct to 

tooth brushing for 1 to 6 months, CHX dentifrices significantly reduce plaque 

accumulation and alleviate signs and symptoms of gingival inflammation 

(Slot et al., 2013). 

 

Essential Oils in Mouthwash 

Mouthwashes containing essential oils have been used for many years and 

the evidence based on several systematic reviews suggests that essential 

oils have almost similar short-term and long-term efficacy to chlorhexidine 

in reducing plaque and gingival inflammation (Zimmer et al., 2013). 

Mouthwashes containing essential oils have been used for many years and 

the evidence based on several systematic reviews suggests that essential 

oils have almost similar short-term and long-term efficacy to chlorhexidine 

in reducing plaque and gingival inflammation (Gunsolley, 2010). 

Mouthwashes containing essential oils have been used for many years and 

the evidence based on several systematic reviews suggest that essential oils 

have almost similar short-term and long-term efficacy to chlorhexidine in 

reducing plaque and gingival inflammation (Moharamzadeh, 2010) 

 

 Fig 1  Toothpaste 
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 Toothpastes generally contain the following components: Water (20–40%), 

Abrasives (50%) including aluminum hydroxide, calcium hydrogen 

phosphates, calcium carbonate, silica and hydroxyapatite, Fluoride (usually 

1450 ppm), mainly in the form of sodium fluoride. Stannous fluoride and 

sodium monofluorophosphate have also been used, Detergents, mainly 

sodium lauryl sulfate (SLS) with concentration ranges of 0.5 - 2%. 

Antibacterial agent such as triclosan or Zinc Chloride. Flavourants including 

spearmint, peppermint, and winter green. Remineralizers in some 

toothpaste containing hydroxyl apatite nanoparticles and calcium 

phosphate while, Humectants including glycerol, xylitol, sorbitol, 

polyethylene glycol, and propylene glycol. Antisensitivity agents in sensitive 

toothpastes containing strontium chloride and potassium nitrate or arginin.  

Anticalculus agent such as sodium polyphosphate or zinc citrate 

(Moharamzadeh, 2017). 

 

Ancient Tooth-cleaning Agents 

Some of the earliest tooth-cleaning artifacts archaeologists have found are 
ancient toothpicks, dental tools and written tooth care descriptions dating 
back more than 2,500 years ago (Papapanou, et al., 2018). 

      

Fig. 2:  Miswak                                                                       (Papapanou, et al., 2018) 
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Ancient Chinese and Egyptian texts advised cleaning teeth and removing 

decay to on bark or sticks with frayed ends, feathers, fish bones and 

porcupine quills. They used materials like silver and gold to repair or 

decorate their teeth. A miswak fights bacteria and physically cleans off 

teeth. People in the Arabian Peninsula, North Africa and the Indian 

subcontinent traditionally cleaned their teeth with chew sticks made from 

the Salvadora persica tree they are called miswak. Europeans cleaned their 

teeth with rags rolled in salt or soot (Oliveira et al. 2010). 

 

Tooth Powder 

Tooth powders for use with toothbrushes came into general use in the 19th 

century in Britain. Most were homemade, with chalk, pulverized brick, or 

salt as ingredients. An 1866 Home Encyclopedia recommended pulverized 

charcoal, and cautioned that many patented tooth powders that were 

commercially marketed did more harm than good. 

(Ideriah, 2018). 

 

Fig.3:         Charcoal tooth powder                                               (Ideriah, 2018). 
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Modern Toothpaste 

An 18th-century American and British toothpaste recipe called for burned 

bread. Another formula around this time called for dragon's blood (a resin), 

cinnamon, and burned alum. Promotional poster for the Kolynos 

toothpaste from the 1940s by 1900, a paste made of hydrogen peroxide and 

baking soda was recommended for use with toothbrushes. Pre-mixed 

toothpastes were first marketed in the 19th century, but did not surpass the 

popularity of tooth-powder until World War I. Together with Willoughby D. 

Miller; Newell Sill Jenkins developed toothpaste and named it Kolynos, the 

first toothpaste containing disinfectants. The name's origin is from Greek 

Kolyo nosos, meaning "disease prevention". Numerous attempts to 

produce the toothpaste by pharmacists in Europe have been uneconomic. 

After returning to the US, he continued experimenting with Harry Ward 

Foote (1875-1942), professor of chemistry at Sheffield Chemical Laboratory 

of Yale University. After 17 years of development of Kolynos and clinical 

trials, Jenkins retired and transferred the production and distribution to his 

son Leonard A. Jenkins, who brought the first toothpaste tubes on the 

market on April 13, 1908. Within a few years the company expanded in North 

America, Latin America, Europe and the Far East. (Hill et al.,  2014). 

       

Fig.: 4.  Modern toothpaste 
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Preparation of Toothpaste  

The preparation of Toothpaste can be carried out in two various ways that 

is, Dry gum method and Wet gum method. 

Dry gum method: In this method, all the solid components of the 

formulation like abrasive agent, binding agent etc., except the 

surfactants are mixed together in a dry mixer. The mixer may be an 

agitation mixer which consists of slow rotating blades. Then the 

liquid components such as the humectants and water are gradually 

added to the dry mix. The mixing process is carried out till a smooth 

paste is formed. So the remaining ingredients like the surfactants and 

the flavoring agents are added to the homogenous paste under 

vacuum (Slot et al., 2013). 

Wet gum method: In this method, all the liquid components are 

mixed together to form a liquid phase. The binding agent is then 

mixed with the liquid phase with uniform stirring in order form 

mucilage. The solid ingredients excluding the surfactants are then 

gradually added to the mucilage with uniform mixing in an agitation 

mixer, in order to form a homogenous paste. The remaining 

ingredients i.e., the surfactants, the flavoring agents, coloring agents 

are added under vacuum to the homogenous paste (2021,  

 

Toothpastes for Children 

Primary teeth are not ‘practice teeth’ and much harm can be done in 

thinking of them in this way, both in terms of efforts to establish good oral 

care habits and behaviours, and in terms of the real and long-term damage 

that can result if these teeth are not properly cared for Significant 

physiological and structural differences exist between the primary and 

developing permanent teeth of children and between fully matured adult 

permanent teeth. The needs of children and children’s dentition as they 
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develop and mature should therefore be taken into account when 

formulating toothpaste for children (Plum. 2017). 

A number of factors should be taken into account when designing 

toothpaste formulations for use by children at the different stages of their 

development. While adult toothpaste formulations may provide caries 

prevention benefits for children at risk of caries, these formulations may 

also contain higher levels of abrasive in order to address the staining needs 

of the adult population owing to smoking and the consumption of dietary 

chromogens such as coffee and tea, which are not normally found in the 

diet of children (Orisakwe 2016). While toothpastes formulated for adults 

are also likely to contain higher concentrations of surfactant and flavour, 

many children prefer toothpastes with mild flavours and modest foaming 

characteristics. An ideal children’s toothpaste formulation should therefore 

aim to maximize fluoride availability, with appropriate abrasivity, while still 

delivering effective cleaning, as well as levels and types of flavour and 

surfactant to provide an acceptable brushing experience. Selection of 

toothpaste flavour types for children of different ages should ideally be 

based directly upon preference data from children. Flavours perceived as 

pleasant during brushing studies have been linked to increased brushing 

time, which, in turn, can increase the delivery and efficacy of fluoride from 

toothpastes. Therefore, manufacturers select tested, child-friendly flavours 

to maximize compliance, providing a more pleasurable brushing experience 

and oral health benefit Aside from work relating to fluoride, the literature 

covering toothpaste formulations designed for children appears to have 

been limited to investigations into format preferences and to the visual 

appeal and the taste of toothpaste (Anunciato et al., 2012). This has shown 

that child-specific flavours and product design encourages usage by 

children, but other studies have shown that this can pose a risk of increased 

fluoride intake because of swallowing when compared with a regular 
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flavoured toothpaste Non child-specific studies have shown that flavour 

development should also be concerned with the impact that flavour may 

have on fluoride delivery and retention in the mouth. 

It is also important to carefully consider the selection of other toothpaste 

ingredients, even though these have not been investigated with specific 

reference to formulation design for children. For example, silicas and 

polyphosphates have been shown to have an impact on fluoride delivery 

and retention and can have an influence upon cleaning efficacy, abrasively, 

dispersability in the mouth and upon the potential to irritate oral soft tissue. 

When taking all these factors into consideration, while children can use 

adult toothpastes, the oral care needs of children can be better met by using 

toothpaste formulations that have been developed for their needs, even 

when the fluoride dose is limited appropriately by using a pea sized amount 

of adult toothpaste. A more holistic approach to children’s formulation 

design and development is therefore desirable. Such an approach is 

discussed below, with the pros and cons of various formulation 

components and ingredients considered and balanced to give the building 

blocks of formulations that are well suited to the different developmental 

stages of children and of children’s developing dentition (Nasir, 2017). 

 

Tests for Abrasive Character: 

The cleansing action of dentifrices mainly depends on their abrasive 

property. The abrasion should not lead to any damage to the enamel and 

hence the test for checking the abrasive property has been done on the 

extracted teeth. The teeth are brushed by mechanical means with paste or 

powder and the effect of dentifrices on the teeth is studied by comparing 

the results before and after brushing. 
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Benefits of Toothpaste 

• The traditional rules of toothpaste is primarily cosmetics, in aiding the 

cleaning of teeth and producing fresh breath. 

• Toothpaste aids the prevention against gingivitis and tooth decay, 

which leads to more severe dental issues. 

• Toothpaste comes in many flavours and helps to leave your mouth 

and breath feeling fresh after brushing. It can also masks any scents 

from strong flavoured foods like garlic or onions 

• Toothpaste is not necessary to make your teeth clean or healthy 

studies have shown that brushing without toothpaste is just as 

effective as removing plaque and in some cases it's more effective. 

• It should confirm to standard of the EC cosmetic directive which state 

that It is not liable to cause damage to human health when used 

under normal conditions. 

• Using toothpaste to brush your teeth (especially toothpaste with 

fluoride) is the first step to keeping good oral hygiene.  

• Toothpaste has antibacterial ingredients and abrasives contained to 

help remove plaque. It’s important to have fluoride in toothpaste in 

order to help prevent future cavities (which have been scientifically 

proven to increase resistance to decay).  

• Toothpastes come in different components and flavors such as 

spearmint, peppermint, wintergreen, cinnamon, and lots more 

(Shen. et al, 2016). 

 

Toothpaste Side Effect  

Toothpaste contains Poisonous Ingredients which includes sodium fluoride 

and triclosan. Swallowing a large amount of regular toothpaste may cause 

stomach pain and possible intestinal blockage. These additional symptoms 

may occur when swallowing a large amount of toothpaste containing 
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fluoride: Convulsions, Diarrhea, Difficulty breathing, Drooling, Heart attack, 

Salty or soapy taste in the mouth, slow heart rate and Shock (Dharv, et al., 

2020). 

 

Effects of Iodine in the Body 

According to Lippert F. (2013), Iodine is a mineral found in some foods. The 

body needs iodine to make thyroid hormones. These hormones control the 

body’s metabolism and many other important functions. The body also 

needs thyroid hormones for proper bone and brain development during 

pregnancy and infancy. High levels of Iodine can cause many problems such 

as enlarged thyroid gland, thyroid gland inflammation and thyroid cancer. 

Getting a very large dose of iodine can cause burning of the mouth, throat 

and stomach, fever, stomach pain, nausea, vomiting, weak pulse and coma.  

The daily upper limits for Iodine include intakes from all sources food, 

beverages and supplements and are listed below. These levels do not 

applied to people who are taking Iodine for medical reasons under the care 

of a doctor.  

Life stage                                          Upper limits 

Birth to 12 months:                          Not established 

Children 1-3years:                            200 mcg 

Children 4-8years:                            300 mcg 

Children 9-13years:                          600 mcg 

Teens 14-18years:                              900 mcg 

Adults:                                               1,100 mcg 

 

Effects of Chlorine in the Body 

Chlorine is a chemical that inhibits bacteria growth in water. It is used to 

disinfect drinking water and sanitize sewage and industrial waste. It is also 

an active ingredient in several cleaning products. Chlorine poisoning can 
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occur when swallow, touch, or inhale. Chlorine reacts with water outside of 

the body and on mucosal surfaces inside the digestive tract, causing 

hydrochloric acid and hypochlorous acid to form. Both of these substances 

can be poisonous to humans. Chlorine is a component of all body secretions 

and excretions resulting from processes of building (anabolism) and 

breaking down (catabolism) body tissues. It is readily absorbed during 

digestion, and similarly its rate of excretion through sweat, kidney excretion 

and intestinal expulsion is high. Chlorine compound play an important role 

in the electrical neutrality and pressure of extracellular fluids and in the acid-

base balance of the body. Gastric secretion is composed of chlorides in the 

form of hydrochloric acid and salts (Idarhea et al., 2018). 

 

Symptoms of chlorine poisoning 

Chlorine poisoning can cause symptoms throughout your body. Respiratory 

symptoms include coughing, difficulty breathing and fluid inside the lungs. 

Digestive system symptoms include: Burning in the mouth, swelling of the 

throat, throat pain, stomach pain, vomiting and blood in the stools. Chlorine 

exposure can damage circulatory system. Symptoms of this problem can 

include: Changes in the pH balance of blood, low blood pressure and serious 

injury to the eyes, including blurry vision, burning, irritation and in extreme 

cases vision loss. Skin damage resulting from tissue injury with burns and 

irritation. 

 

HEAVY METALS IN COSMETICS AND HEALTH EFFECT 

A metal of relatively high density (specific gravity greater than about 5) or 

of high relative atomic weight is defined as a heavy metal. The term "Heavy 

metals" is used to describe more than a dozen elements that are metals or 

metalloids (Vogel, 2009); e.g. chromium, arsenic, cadmium, lead, mercury, 

manganese, etc. Heavy metals are natural constituents of the Earth's crust. 
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Because they cannot be degraded or destroyed, heavy metals are persistent 

in all parts of the environment. In small amounts, they enter the human 

body via food, drinking water and air. Living organisms require varying 

amounts of "heavy metals". Iron, cobalt, copper, manganese, molybdenum, 

and zinc are required by humans. Excessive levels can be damaging to the 

organisms. Therefore, heavy metals can be described as any metallic 

element that has a relatively high density and is toxic or poisonous at low 

concentrations (Na, 2007). 

The presence of heavy metals and xenobiotic are not normally considered 

as a primary concern in cosmetics. Although in most cases, cosmetics are 

applied by a category of a population, the use of toothpastes on a daily basis 

to maintain oral hygiene is cosmopolitan. Consequently, the daily constant 

ingestion of heavy metals and xenobiotic raises safety issues (Lodyga et al., 

2018). This is because many countries do not regulate the presence of these 

heavy metals and xenobiotic in cosmetic products. Such substances may be 

a result of unintentional addition to toothpastes, primarily as impurities with 

other ingredients or as a result of manufacturing (Umar, et al., 

2013).Whereas heavy metals such as lead (Pb), cadmium (Cd), nickel (Ni) and 

arsenic (As) may be considered as detrimental to human health, other 

metals such as zinc (Zn), copper (Cu) and iron (Fe) may be regarded as 

necessary in small quantities and within certain limits. Although, the 

cosmetic industry aims to manufacture products of high quality through 

good manufacturing practices (GMPs), it is evident that these metals and 

xenobiotic may be presenting high quality products. Regulatory bodies, 

worldwide, sought to address such issues by establishing guidelines and 

rules to safeguard the consumer [Bocca, et al., 2014]. On the other hand, the 

presence of xenobiotics may prove to be beneficial (Ratz-Lyko, et al., 2015) 
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Justification/aim  

 Due to contamination of heavy metals present in oral care products as a 

result of handling either during production, packaging, storage or when 

administered to the body. In small amount they are required for maintaining 

good health but in larger amounts they become toxic or dangerous. As 

heavy metal toxicity can lower energy levels and damage the functioning of 

the brain, lungs, kidney, liver, blood composition and other important 

organs. The aim of this work is to study the level of concentrations of some 

residual minerals in the toothpaste commonly found in the market where 

the students of the Oke-Ogun Polytechnic are mostly populated, Saki Oyo 

State. The quality control studies and evaluation tests are necessary in order 

to check the purity, consistency and efficiency of the product. The use of 

therapeutic ingredients may lead to certain incompatibilities and hence 

specific tests are done in order to determine the effect of the specific 

ingredients such as antiseptics, enzymes etc. The occurrence of these 

metals can be avoided by carrying out the limit tests for heavy metal, for 

raw materials, which may reduce usage of these materials (American Dental 

Association, 2010). 

 

Materials and Methods  

Samples of Five different toothpastes were randomly selected from Five 

different categories; one per category. These included Olive, Pepsodent, 

Mymy, Dabur herbal and Close up. Although the samples were taken from a 

supermarket, these products are available at pharmacy, beauty shops, and 

other outlets in the area.  

 

Reagents and Solutions 

All reagents used for the analysis were of analytical grade. For metal 

analysis, HNO3 (65%) and H2O2 (34.5%) (Sigma-Aldrich, Germany) were used 
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for the preparation of solutions required for the digestion of samples. 

Ultrapure water was obtained from the school premises which were used 

for the preparation of the 5% HNO3 solution and potassium chromate 

indicator solution, standard silver nitrate as a titration agent. 

 

Digestion of Samples 

Approximately 1g of each sample, were weighed for the five toothpaste 

samples and placed in porcelain crucibles. Samples were digested using 5ml 

of 5% HNO3 and 2 ml of H2O2, which were added sequentially and left to 

evaporate on a hot plate at 80–90◦C upon each addition, following 

digestion, The residues left were filtered through a what man filter paper 

and diluted to 50cm³ with deionized water according to (Gunsolley et al., 

2016), into a clean sterilized sample bottles and covered before taken for 

mineral analysis. 

 

Results and Discussion 

Table 1.0:  Levels of concentrations of Iodide and Chloride in the five 

toothpastes               samples from a supermarket store. 

Samples Iodide (ppm) Chloride (ppm) 

A 10.152 325 

B ND 200 

C 8.6292 450 

D 14.2128 175 

E 10.152 250 

 

From the table above, the levels of I- and Cl- contents in the five toothpaste 

samples revealed Cl- concentrations to be of highest value in the record 

ranging between 450-175ppm, of which sample C revealed the highest value 

of 450ppm. Sample B which does not reveal the presence of Iodide contains 
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a reasonable amount of 200ppm of Cl- in it. The level of the residual 

concentration in sample A was of significant amount of 325ppm. Iodide 

concentrations in the samples range from 14.2128-8.6292ppm. As sample B 

showed no presence of Iodine, sample D had the highest concentration of 

14.2128ppm. Samples A and E were of equal amount of 10.152 ppm and least 

in the sample C (8.6292ppm).  

 

Table 2.0: Concentrations of selected heavy metals of in the samples of 

available Toothpastes  

Samp

le  

 Pb 

(ppm) 

Zn 

(ppm) 

 Fe (ppm) Mn 

(ppm) 

 Cd 

(ppm) 

 Hg 

(ppm) 

A 3.26±0.15

2 

1842±35

50 

1.76±0.012 0.20±0.0

15 

0.00±0.0

00 

0.00±0.0

00 

B 8.83±0.0

19 

2417±0.

859 

17.68±0.0

088 

0.72±0.0

03 

0.00±0.0

00 

0.00±0.0

00 

C 2.37±0.0

64 

7.80±1.6

9 

12.33±0.0

00 

0.66±0.

023 

0.00±0.0

00 

0.00±0.0

00 

D 12.04±0.

079 

2.90±0.0

72 

4.50±0.05

2 

0.52±0.0

06 

0.00±0.0

00 

0.00±0.0

00 

E 2.23±0.0

50 

3.66±0.

051 

7.84±0.01

7 

1.70±0.0

15 

0.00±0.0

00 

0.00±0.0

00 

KEY:   A-Pepsodent, B- Close up, C- Dabur herbal, D- Olive and E- Mymy.  

 

Table 2.0 showed the concentrations of the selected heavy metals in 

samples A-E. Zinc concentrations were most in the samples B and A with 

respective amount of 2417±0.859 and 1842±3550 ppm. But in the samples C, 

D and E the Zn concentrations were far low compared to the values of A and 

B with concentrations of 7.80±1.69, 2.90±0.072  and  3.66±0.051 ppm 

respectively. Sample D revealed the highest concentration of Pb 
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(12.04±0.079 ppm), followed by sample B with the concentration of 

8.83±0.019 in ppm and samples C and E were of closed range of 

2.37±0.064ppm and 2.23±0.050 ppm respectively. Iron is another 

component analyzed in this study and samples B and C were of reasonable 

amounts of 17.68±0.0088 ppm and 12.33±0.000 ppm respectively. In trace 

amount was Mn in all the samples ranging from 1.70±0.015 ppm to 

0.20±0.015 ppm. Non of the samples revealed the concentrations of 

cadmium and mercury. 

 
Lead  
The analysis for lead showed that the highest and lowest values were in 

samples D & E with 2.23 ppm & 12.04 ppm respectively.  Several authorities 

provide limitations for the presence of Pb in cosmetics and food stuff (U.S 

FDA, 2018) most values of Pb obtained in this study exceeded the limit for 

Pb proposed by various authorities, (0.25-23.75ppm) (Umar, 2013). This may 

be as a result of processing machines, packing materials and probably the 

age of storage in the supermarkets. 

 

Zinc 
In this present study, samples A & B exhibited elevated Zn level (1842 & 2417 

ppm) (p≤0.001). These values are higher than those quoted by Odukudu & 

Coworkers (2014) in cosmetic products (0.743 ppm), however zinc is 

incorporated in dental cosmetic product to control plaque, prevent the 

formation of calculus and reduce bad odors. In a study by Lynch it was 

observed that high on level persist hours after the application of oral higher 

product (Lynch, 2011).  

 
Iron  

The content of Fe in the samples ranges between 1.76 and 17.68 ppm 

(p≤0.001). The maximum values were found in samples B & A. Studies show 
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that Fe is also present in other cosmetic products. However, according to 

Iderah et al., 2018, the concentrations revealed in the samples were below 

the limited set by standard organizations. 

 

Manganese 

In this study the highest Mn content was found in sample E (1.7p ppm) and 

lower in sample A (0.02 ppm). 

 

Cadmium and Mercury  

Neither Cd nor Hg was detected in the Five toothpaste samples. This may 

be due to possible level of these metals being lower than the detection limit 

or due to d absence of theses metals. Different studies report different 

contents for Cd. Rao & Rao in 2014 did not detect Cd in toothpaste but other 

research teams observed level ranging between 0.467 & 21.42 ppm (Iderah, 

et al., 2018). Only one study reported the presence of Hg in toothpaste at a 

level of 0.06 ppm (Rao et al., 2014).   

 

CONCLUSION 

Research authenticated the presence of the selected metals, so, the users 

should avoid swallowing of the paste to avoid Bio-accumulation of these 

metals as too much of these metals can lead to various health challenges in 

the body. 

 

RECOMMENDATION 

Although the heavy metals concentration in the selected toothpaste sample 

were compared to international standard organizations, and the 

concentrations of minerals under study were below the permissible limit set 

by WHO, It is now recommended that the end users should study the 

inscription, production date and the expiry date before use, since ageing 
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leads to concentration of some metals. Also, periodical research of this 

nature should be conducted that will cover other products of the tooth 

pastes.   
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