Available Online

J. Sci. Res. 4 (2), 523-527 (2012)

Publications

JOURNAL OF
SCIENTIFIC RESEARCH
www.banglajol.info/index.php/JSR

Short Communication

Incidence of Human Skin Pathogens from Cosmetic Tools used in Beauty
Saloons from Different Areas of Lahore, Pakistan
S. Naz1, M. Iqtedar2*, Q. ul Ain2, K. Aftab2
1

Department of Zoology, Lahore College for Women University, Lahore, Pakistan

2

Department of Biotechnology and Microbiology, Lahore College for Women University, Lahore,
Pakistan
Received 30 January 2012, accepted in final revised form 4 April 2012
Abstract
With the surprising development across the cosmetic and personal care companies the reutilization of cosmetic tools is of a common practice. Isolation and detection of human skin
pathogens from 100 samples of beauty salon tools i.e., blusher brush, face sponge and wax
has been done. All the samples were examined microbiologically for the contamination of
Staphylococcus aureus, Pseudomonas aeruginosa, yeast and fungus. It was observed that
the percentage of Staphylococcus aureus was higher (100% in sponge, 100% in brush, 88%
in wax) in the tools than Pseudomonas aeruginosa (69.6% in sponge, 81.8% in brush and
73.5% in wax), where counts obtained for fungus was 51.5% in sponge, 30.3% in brush and
20.5% in wax. It was observed that the major cause of contamination of saloon tools is
repetitive usage on all costumers without considering the hygienic conditions.
Keywords: Human skin pathogens; Cosmetic contamination; Pseudomonas in cosmetics;
S.aureus in cosmetics.
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1. Introduction
The cosmetics industry achieved stupendous growth within a short span of time and is
now a multi-billion dollar industry. It would continue to grow as long as people are ready
to spend a fortune to look their best. Realizing the potential in the cosmetics industry,
more and more players are now joining the cosmetics bandwagon to get a slice of an evergrowing pie. The result of which is large number of brands and twice the number of
cosmetic products in both hair and skin care. Cosmetics are defined by the U.S. Food and
Drug Administration (FDA) as an “articles intended for beautifying, cleansing, promoting
attractiveness or altering appearance”.
Makeup can do wonders for women, but it can be dangerous to their health, if not
handled properly [1, 2]. Cosmetic contamination leads to several types of infections that
range in severity from mild to serious [3]. Cosmetic contamination awareness is even
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worse among the younger age. Many women even share makeup and applicators with
friends and their family, increasing their chances of facial infection. Makeup can easily be
contaminated by the repetitive use to the skin using an applicator, or finger and also by
poor handling procedures during manufacturing that can cause defects in the preservative
capacities [2]. The rich texture of cosmetic creams are mainly due to moisture content,
presence of essential minerals and growth factors, which provides a broad spectrum of
inorganic and organic compounds and a suitable environment for the growth of
microorganisms [4,5] .
Cosmetician uses a variety of beauty accessories like tweezers, scissors, and variety of
brushes sponges for makeup application and for skin care treatments [6]. Body waxing
enhances a risk of infection transmission both to the esthetician and clients. Quality and
inappropriate label description of makeup also controls the contamination [7]. Skin
pathogenicity due to repetitive use of salon tools has gained tremendous intimidation over
the past several years. Microbial spoilage can be caused by bacteria, fungi and yeast
which are extremely versatile in their metabolic activity. In spite of this relatively few
accounts of microbial degradation of cosmetic or pharmaceutical has been published
[8].The present study focuses on isolation and detection of human skin pathogens,
Staphylococcus aureus, Pseudomonas aeruginosa and fungi on selective media for the
assessment of microbes contaminating the tools used in beauty salons [9].
2. Material and Methods
Sampling: Total 100 samples of makeup sponge, brush and wax was taken from 33
different beauty salons of Lahore City from April to June, 2010. All the samples were
analyzed for microbial contamination at Zoology Science Research Lab of Lahore College
for Women University Lahore, (LCWU).
Media: Mannitol salt agar (Merck), Cetrimide agar (Lab M) and Potato dextrose agar
(Merck) were used for the enumeration of S. aureus, Pseudomonas aeruginosa, and fungi.
Media were prepared according to manufacturers details. A serial dilution for each sample
was spread on respective media plates and later incubated at 37°C for overnight. CFU/ml
of sample was calculated as described by [10].
Statistical Analysis: For statistical analysis, Analysis of variance (ANOVA) was applied
using SPSS version 13.0 using 0.005 level of significance.
3. Results and Discussion
In the present study, 100 samples of in use makeup sponge, blusher brush and wax were
observed for microbial contamination of Staphylococcus aureus, Pseudomonas
aeruginosa, yeast and fungus. Sponge and brush samples had 100% S. aureus
contamination, while 88% contamination for the similar pathogen from the wax samples
was observed (Fig.1, Table 1).
The percentage of P. aeruginosa contamination among all areas in the makeup sponge,
brush and wax samples was 69.6, 81.8 and 73.5%, respectively (Fig. 1, Table 1). Almost
51.5% of the total sponge samples revealed fungal and yeast colonies, while 30.3 and
20.5% contamination was observed in brush and wax samples, respectively. Sponge
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samples studied from different saloons showed high Staphylococcus aureus contamination
(24.24×104 CFU/ml) from all the areas studied.
Table 1. Percentage of S. aureus, P. aeruginosa and fungus in total samples.
% age

S. aureus

P. aeruginosa

Fungus

Sponge

100%

69.6%

51.5%

Brush

100%

81.8%

30.3%

Wax

88%

73.5%

20.5%

For Pseudomonas aeruginosa 22.96×104 CFU/ml was obtained while for yeast and
fungus maximum contamination was estimated as 26.57×104 CFU/ml. Low temperature
and moist conditions are favorable to Staphylococcus aureus growth and since majority of
the functions are arranged mostly during winter season, cosmeticians repeated use of
sponge applicator and other tools causes the surging growth of these pathogens [11, 12].
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Fig. 1. Comparison of sponge, brush and wax samples for the contamination of S. aureus, P.
aeruginosa only, fungal and yeast collected from different areas of Lahore. In figure s is forsponge
sample, b-brush, w-wax, sa- Staphylococcus aureus, p- Pseudomonas aeuroginosa and f- fungal
growth.

When salon makeup brush samples were analyzed for microbial contamination it was
seen that for Staphylococcus aureus CFU/ml was 22.76×104. While the maximum
contaminants of Pseudomonas aeruginosa was estimated to be 21.52 ×104 CFU/ml. Yeast
and fungal growth were 20.06×104 CFU/ml. Cosmeticians have to treat a large number of
costumers in a limited time, the repeated use of same brush to apply facial makeup causes
spread of microbial contamination as these pathogens are reported to adhere to the poly
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(ethylene oxide)-PEO brush coatings very well [13]. In the wax samples the estimated
contamination of Staphylococcus aureus was 25×103 CFU/ml. While for Pseudomonas
aeruginosa counts obtained were 26.55x104 CFU/ml but yeast and fungal contamination
obtained was 120x104 CFU/ml.
In the present study S.aureus contamination was seen in large number for all three
types of salon tools that are frequently used. Many authors have reported the isolation of
pathogens from different parts of the face, in one such study [14], Staphylococcus aures
counts obtained from eyelashes ranged from 0±0 to (8±0.43) ×104 CFU/ml and for E.coli
ranged from (1±0.13) ×104 to (7±0.12)×104 CFU/ml. It was also reported that cosmetics
items in possession of persons harbor Staphylococcus aureus in foundation samples
ranged from 0 to (6±0.7)×104 CFU/ml and for E.coli it ranged from 0±0 to
(9.2±0.52)×105CFU/ml. Similarly on eye shadow samples, Staphylococcus aureus
presence ranged from 0±0 to (1.9±0.47)×106 CFU/ml and E.coli from 0±0 to
(8.6±4.2)×105 CFU/ml. Inadequate preservation or outdated products can lead to microbial
deterioration and also favors growth and proliferation of skin pathogens after use [15, 16].
Many authors have reported the presence of coagulase-positive Staphylococcus in
unpreserved cosmetic products after use, lending importance to adequate preservation [17,
11]. Ashour et al. [3] have reported several pathogens such as S. aureus and P.
aeruginosa, as well as coliforms, recovered from some of the toothpastes. Staphylococcus
spp. contamination in the samples of both talcum powders and body lotions were detected
in refs. [18] and [19]. Behravan et al. [20] have reported the incidence of contamination
by Gram-positive bacteria, Bacilli and Staphylococcus aureus was higher for used
cosmetic creams which was 54%, 38% and 8%, respectively. Many other authors have
also reported contamination of cosmetic products with skin pathogens [16, 21]. Cosmetic
applicators can be an instrument of accidental trauma that introduces potentially
hazardous microorganisms [22]. It was also reported from the examination of cosmetics
after microbial spoilage that P. aeruginosa and Enterobacter gergoviae were the most
predominant bacteria in large number [23, 24].
From the present study it can be concluded that repetitive use of saloon tools harbors
large number of pathogens that can cause serious skin infections. By adapting the proper
preventive precautions such as sterilization and proper washing of these tools the
microbial contamination from one person to other can be controlled.
References
1. G. L. Archer, Clin. Infect. Dis. 26, 1179 (1998). http://dx.doi.org/10.1086/520289
PMid:9597249
2. L. Persaud, J. Soc. Cosmet. Chem. 2, 1 (2008).
3. M. S. E. Ashour, A. A. Abdelaziz, O. El-Tayeb, and H. Hefnai, J. Soc. Cosmet. Chem. 38, 435
(1987).
4. J. J. Kabara and D. S. Orth, Preservative-free and self-preserving cosmetics and drugs. In:
Principles for Product Preservation (USA, 1997) pp. 1-14.
5. D. L. Wedderburn, Preservation of emulsions against microbial attack. In: Advances in
Pharmaceutical Sciences (Academic Press, London, 1964) pp.195–268.

S. Naz et al. J. Sci. Res. 4 (2), 523-527 (2012)

527

6. N. A. Noah, Guide to Hygienic Skin Piercing. In: Milady's Standard Textbook for Professional
Estheticians (Milady Publishing Co., NewYork, 1995) pp 1-11.
7. P. G. Hugbo, A.O. Onyekweli and I. Igwe, Trop. J. Pharm. Res. 2, 299 (2003).
8. N. J. Butler, The microbiological deterioration of cosmetics and pharmaceutical products. In:
Biodeterioration of Materials (Elsevier Publishing Co. Amsterdam, London and New York,
1968) p 269.
9. H. C. Baggett and T. W. Hennessy, J. Infect. Dis. 189, 1565 (2004).
http://dx.doi.org/10.1086/383247 PMid:15116291
10. U.S. Food and Drug Administration (FDA): Microbiological Methods for Cosmetics. In:
Bacteriological Analytical Manual (2001). http://www.cfsan.fda.gov/~ebam/bam-23.html
11. A. A. Abdelaziz, M. S. Ashour, H. Hefni and O.M. el-Tayeb, J. Clin. Pharm. Ther. 14, 21
(1989). http://dx.doi.org/10.1111/j.1365-2710.1989.tb00217.x PMid:2921299
12. H. Dureja, D. Kaushik, M. Gupta, V. Kumar and V. Lather, Pharmacol. 37, 155 (2004).
13. A. Roosjen, H. J. Busscher, W. Norde and H. C. Vander Mei, Microbiology. 152, 2673 (2006).
http://dx.doi.org/10.1099/mic.0.29005-0 PMid:16946262
14. F. K. Onurdağ, S. Ozgen, and D. Abbasoglu, Hacettepe University journal of the faculty of
pharm. 30, 1 (2010).
15. N. L. Dawson and D. J. Reinhardt, Appl. Environ. Microbiol. 42, 297 (1981).
16. A. A. Abdelaziz, M. S. E. Ashour, H. Hefni, and M. O. EL-Tayeb, J. Clinl. Pharm. Therape. 14,
21 (2008). http://dx.doi.org/10.1111/j.1365-2710.1989.tb00217.x PMid:2921299
17. R. Bhadauria and D. G. Ahearn, Appl. Envir. Microbiol. 39, 665 (1980).
PMid:6770758 PMCid:291395
18. H. Ergun, I. Tuncer, A. Z. Sengil, and N. K. Kirca, Mikrobiyol. Bul. 21, 301 (1987).
PMid:3141753
19. M. S. E. Ashour, A. A. Abdelaziz, H. Hefni, and O. M. El-Tayeb, J. Clinl. Pharm. Therape. 14,
207 (2008).
20. J. Behravan, F. B. S. Bazzaz, and P. Malaekeh, Int. J. Derm. 44, 482 (2005).
http://dx.doi.org/10.1111/j.1365-4632.2005.01963.x PMid:15941436
21. C. Dendle, S. Mulvey, F. Pyrlis, M. L. Grayson and P. D. R. Johnson, Clinl. Infect. Dis. 45, 29
(2007). http://dx.doi.org/10.1086/519425 PMid:17599301
22. D. G. Ahearn and L. A. Wilson, Dev. Ind. Microbiol. 17, 23 (1976).
23. D. G. Ahearn, J. Sanghvi, G. J. Haller, and L. A. Wilson, J. Soc. Cosmet. Chem. 29, 127 (1978).
24. L. E. Anelich and L. Korsten, Int. J. Cosmet. Sci. 18, 25 (2007).
http://dx.doi.org/10.1111/j.1467-2494.1996.tb00133.x PMid:19245476

