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ABSTRACT

Biosurfactant was obtained froMocardiopsis VITSISERNd it was used in cosmetic formulation of tooth@as
replacing Sodium Lauryl Sulphate which is normaliged in commercial toothpaste as a surfactant. This
biosurfactant toothpaste was qualitatively analybgdseveral tests like Spreadability Test, Foanahijty Test,
Abrasiveness Test, Brine shrimp Hatchability Test eleaning ability test. The results indicate thatsurfactant
are more efficient and less toxic surfactant comnspaith chemical surfactant. In conclusion, the bidactant
obtained from actinobacteria can act as good inggatl in place of chemical surfactant for toothpaste
formulation. So with the advantage of environmestahpatibility, in future the biosurfactant may bsed in
other cosmetic formulation like Shampoo formulatifece wash formulation etc. as an alternative fthe
chemical surfactant.
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INTRODUCTION

Many microorganisms like Actinobacteria are ableptoduce a wide range of amphipathic compounds wlsc
normally known as biosurfactant. Due to their amplhic nature, biosurfactant can partition at theerface
between difference fluid phases such as oil, watemir interfaces. There are many types (e.g. dlyicis,
rhamnolipids, sophorolipids etc) of biosurfactaetch produced by specific microorganisms. Glycdspand
lipopeptides are low molecular weight biosurfactattitat effectively lower surface and interfaciatdiens. High
molecular weight compounds include extracellulalygaccharides, lipopolysaccharides, proteins, gmaptoteins
that have a high affinity for surface binding [Bjosurfactant have special advantage over the a@murfactants
(e.g. Sodium Lauryl Sulphate), such as non toxidiigher biodegradability, better environmental patibility,
higher foaming, high selectivity and specific aittivat extreme temperature, pH, and salinity. Hehéesurfactant
provide highly valued surface properties, they havehigher degree of biodegradability and environtaen
compatibility which synthetic surfactants lack. Bweith potential for several applications, prodantcost must be
lowered, and high yield mutant strains need to éeetbped for these compounds to be profitable oanamercial
scale. Exhibiting unique characteristics includamgiradical properties, stimulation of dermal fiblast metabolism,
and hygroscopic properties to support healthy gtigsiology, future prospects of biosurfactant bapestucts
include several types of facial cosmetics, lotidresauty washes and hair products [2]. Biosurfagiamtiuction and
analysis is currently a wide and active field afdst and biosurfactant easily can be used in cosnf@tmulation
replacing the chemical surfactant. Biosurfactasbdhave enzyme activity and it's known as bactdises.
Bacterial lipases are ubiquitous enzymes of conslde physiological significance and industrial qradtal [3].
Lipases are widely used in cosmetic industry ameh# used as an emulsifiers and moisturizers 44 lecent study
carried out by market researcher, the market fayme used in cosmetic is set to grow 5% per yearoup015
driven by technological progress and consumer avesie of seemingly potent power of enzymes [5]. Ndigm
toothpastes are complex mixtures of abrasivesastanfits, anticaries agents, tartar control ingredjeH buffers,
humectants and binders to provide consistency hages Toothpastes are the essential cosmeticslpfudas. The
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primary function of toothpaste is the cleaning ofessible surfaces of the teeth [6]. Therefordépresent work,
following aspects of toothpaste were planned ferfdrmulation and this study is also carried outhi® application
of biosurfactant in cosmetic formulation insteadising chemical surfactant.

MATERIALSAND METHODS

Actinobacterial strain:
The biosurfactant was extracted froMocardiopsis VITSISBwhich was collected from Molecular &
Microbiological Research Lab of VIT University. Th@ésurfactant kept in freeze at 4°C until furtbee.

Toothpaste formulations

Formulation 1:

In a glass beaker, specific amount of sodium atgimeas taken and mixed with glycerine (Solution l&)another
glass beaker, specific amount of calcium carborstdium chloride, sodium fluoride and biosurfactaetre taken
and mixed with methanol (Solution B). Then solutidnand solution B were mixed and stir as thorougasy
possible. At last distilled water was added whiliering until the mixture reaches the same consisfeas of
commercial toothpaste.

Formulation 2:

In a glass beaker, 5gm of baking soda, 1.5 gm wincon table salt (sodium chloride), 1.5 gm of caiticarbonate
and 0.5gm of biosurfactant were taken and mixedh witml of glycerine and was stir as thoroughly assible.
Distilled water was added with a dropper while raty until the mixture has about the same consistess
commercial toothpaste.

Efficiency tests of for mulated Toothpastes:

Abrasiveness Test:

Pea sized amount of commercial toothpaste, formonattoothpaste and formulation 2 toothpaste wéaeea on
three different clean slides and one drop of déstilwater was added on each toothpaste sample. téthelp of
cotton swab each toothpaste sample was rubbedacla and forth motion for 25 times using short 1smoke.
Then carefully the slides were rinsed off and drigith soft tissue paper. Each slide was examinedeura
dissecting microscope and the amounts of scratgedetermined on the surface of the slide [7].

Deter mination of Spreadability:

One gm of commercial toothpaste was placed onéhée of the glass plate and another glass plaitaded over
the sample. 1kg weight on top of the glass plates placed. After 10 min, the weight is removed gmeddiameter
of the paste is measured in centimetre [7]. Thegrent was carried out in triplicate.

Deter mination of pH:

In 250 mL beaker 2.0 gm commercial toothpaste va&ert and 80 mL of distilled water was added dred t
solution is stir well. After 30 mins, the pH of tls®lution is measured with the help of pH meterisThst was
repeatedly done for formulation1 and formulatioo@thpaste. Buffer tablets of pH 4, 7 and 9 wee=lue calibrate
the pH meter during measurement.

Deter mination of foaming ability:

In a test tube 5 mL of distilled water was taked #mllowed by 0.5 gm of commercial toothpaste wddeal. The
top of the test tube was covered with cork andtglsé tube is shaken properly. The nature and &tabfl the foam
thus formed were studied [8] and the height offbem above the water is measured in centimetres Tt was
repeated for formulationl and formulation2 toothpas

Cleaning ability Test:

In a small beaker, chocolate and coffee were mixitd hot water and little amount of food colour wadded and
mixed properly. The baked egg shell and human teette stained with this solution for 1hour. Theirstd egg
shell and human teeth were brushed with the wehtbrush for 5 to 10 strokes (back and forth mgtiand there
was no change in colour of stain. After that snaatiount of commercial toothpaste placed on tootlstband the
stained egg shell and human teeth were brushed toy 1 strokes and hence the cleaning ability acHjz
toothpaste is observed. Whole test is repeatetbforulation1 and formulation2 toothpaste to chewkirt cleaning
ability. The results were interrupted as follows-+ 95% cleaning ability, ‘++' 85-95% cleaning aby, ‘>85%’
cleaning ability.
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Brine Shrimp Hatchability Test:

The brine shrimpArtemia salind eggs were added in sterile seawater (1gm cydttperat 28°C. Again eggs were
added separately in different concentration of cenuial toothpaste and formulated toothpastes (@576 and 100
pg/mL). The toxicity was determined after 12h, 24id 48h of exposure [9]. The numbers of survivorenmunted

and percentage of deaths was calculated. The sesate interrupted as follows ‘xx’ high toxicitysxx’ medium
toxicity and ‘xxxx’ [ow toxicity.

RESULTSAND DISCUSSION

The biosurfactant toothpaste efficiency resultsstu@vn in Table 1.

Table: 1. Efficiency testsresult of formulated toothpastes

Experiments Commercial toothpaste Fc:gglﬂg;gg 1 F?ggﬁlsggg 2
Abrasiveness Test (scratch) 4 1 2
Spreadability Test (cm) 3.4+0.2 3.9+0.1 3.2+0.4
pH 8.37 8.89 8.67
Foaming ability(cm) 2.9+0.1 3.1+0.3 2.4+0.2
Cleaning ability** +++ +++ + +
Brine shrimp Hatchability Test*** XX XXXX XXX

** ‘+++' indicate 98% cleaning ability.
‘++' indicate 85-95% cleaning ability.
*xx txx’ indicate high toxicity.
‘xxx’ indicate medium toxicity.
‘xxxx' indicate low toxicity.

Basically, toothpaste acts three main functionsy ttemoving strain on tooth through abrasion, dlggaoral cavity
through detergents and acting as a carrier forasalg therapeutic compounds [10]. Cleaning pagiaes an
important component of toothpastes, if the toottgéstoo abrasive, the tooth enamel can be damagedtime.
The damage can be even more pronounced in thenddrdothpaste’s abrasiveness is measured by iatiRel
Dentin Abrasively (RDA). According to RDA value 6 #0 RDA value indicates low abrasive, 70 to 10ues
indicate medium abrasive, 100 to 150 showed highirasive and 150 to 250 indicates regarded as hhlimit.
So, here in case of abrasiveness taste the rdsuliesl that commercial tooth paste has more abramivicle
because of that reason the scratches are coming eoanpare to other two formulations. In case ofrfdationl
and formulation2 less scratch are observed becaalBum carbonate and baking soda are used in those
formulations respectively as an abrasive and bakwdp have RDA value 7, so it is low abrasive aaltigm
carbonate also have less RDA value compare to attrasive [11]. The standard RDA values of somermenial
toothpaste are showed in Table 2. [12].

Table: 2. RDA values of several commercial Toothpaste

Toothpaste RDA values****[8]
Straight Baking Soda 7
Colgate Regular 68
Colgate Total 70
Sensodyne 79
Colgate Platinum 106
Close up 120
Colgate Whitening 124
Colgate Tarter contro 165
Pepsodent 150
Colgate Herbal 110

**+x 0-70 RDA values = Low abrasive

70-100 RDA values = Medium abrasive

100-150 RDA values = highly abrasive
150-250 RDA values = Regarded as Harmful limit

The pH value of toothpaste also plays a crucia.rdhe pH value gives an indication of inorganiastdguents in
toothpaste. Acidic pH encourages the growth of dadteria that cause dental carries [13]. The i rtesult
showed that formulation1 and formulation2 toothpaste more basic in nature compare to commeraidhpaste.
Hence, the pH and abrasiveness test indicatesaitmatilation1 and formulation2 toothpaste are mdfieient than
commercial toothpaste. All toothpaste usually lesrfing property. The foaming ability test of toabkfes showed
that the efficiency and detergency of a particttemthpaste. Here commercial toothpaste and formoulatshowed
almost same result in foaming ability test. Sos ttésult indicates that biosurfactant are efficgnetater than equal
to chemical surfactant and biosurfactant also sie good detergent in toothpaste Fig.1.
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Fig 1. Foaming ability Test

Spreadability was another characteristic of tooghgalt showed the consistency of paste. Basith#ytoothpastes
are homogenous in nature and it should not separatdiquid and solid ingredients [14]. The larggread area has
shown the good consistency of toothpaste. In Spiwhty test formulationl toothpaste showed morasistency
(3.9 cm?) compared to formulation2 (3.2 cm?) anchewrcial toothpaste (3.4 cm?2). Another importargrebteristic
of toothpaste is cleaning ability. In case of humahen organic pellicle which is secreted by tHéevaaand pellicle
reacts with colouring agent such as cigarette smbkgerages, coloured fruits, chocolates etc andettthings
stained the teeth. Removing spots and stains fm@sus problems. Stained pellicle sticks firmlythe teeth and
resist against removing. Those stained pellicle lbanremoved by toothpastes [15]. In commercial Hpaste
chemical surfactant are responsible ingredientgdaroving the stain from teeth. The cleaning abilist results
reported that biosurfactant had equal ability tmoee the stain from teeth Fig.2.

The brine shrimp hatchability test result shows t@mmercial toothpaste is highly toxic comparddomulated
toothpastes. In commercial toothpaste, Sodium LUaGuylphate is used as surfactant but accordinght® t
Environmental Working Group's Skin Deep: Cosmetafe§ Reviewdq16], research studies on sodium lauryl
sulphate have shown links to organ toxicity, depelental toxicity or reproductive toxicity, neurotoity,
endocrine disruption, biochemical or cellular chem@nd oral cancer. A study at the Stern Collegd\fomen at
Yeshiva University in New York in 1997 found thatdéum lauryl sulphate in mouth rinses caused dasatian of
oral epithelium and a burning sensation in humalinteers [17]. Sodium lauryl sulphate is also asged with
increased aphthous ulcers (canker sores) due taléhaturing effect and irritation of the oral muzdd8].
According to Judi Vance, sodium lauryl sulphate canse cellular DNA damage [19]. A dental assamiaitn Japan
tested the effects of sodium lauryl sulphate ortdsé; finding it to be mutagenic. Due to theseeadg effects on
human health, the use of sodium lauryl sulphatecimmercial toothpaste should be avoided. Bioswuafaatould
replace chemical surfactants (e.g. sodium lauridteie) that are currently used due to reportdgéese reactions
with long term use [20].
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Formulation 1 Commercial paste Formulation 2

Fig 2. Cleaning ability Test (A. Before cleaning: B. After cleaning)

CONCLUSION

Like chemical surfactants, biosurfactant are ertlemulsifiers and maintain wetting and foamingpgrties, non
toxic in natures that are valued in several appica including the cosmetics industry. Unlike cheahsurfactant,
biosurfactant are readily biodegradable contrilutio environmental compatibility. Overall it mayrmbude that
biosurfactant can act as a replacement candidatéémical surfactant in cosmetic formulation.
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