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ABSTRACT

The purpose this study is to develop sunscreen gel formulation with P.
oleracea extract which contain natural bioactive and chemical compounds contribute
to healthy skin and avoid skin to expose from dangerous UV rays. The main active
compound of P. Oleracea is identified contains high levels of vitamins E, C, and beta
carotene which compounds that have high antioxidant. In this study, three different
formulations were carried out with different concentrations of P. oleracea extract
(0.0%, 5.0% and 10.00%). All samples were analysed with DPPH assay using 2,2-
diphenyl-1-picrylhydrazyl (DPPH Free Radical Scavenging Activity). The free
radical scavenging activities of the extracts was determined and sunscreen with
contains of highest percentage of P. Oleracea (10.0%) showed higher antioxidant
activity comparing to sunscreen without P. oleracea extract and with 5.0% of P.
oleracea extract. This sunscreen is formulated with sensorial experience which
provide high protection from UV and leave a non-sticky on the skin. Sensory
analysis findings revealed sunscreen with 10.0% P. oleracea extract is the most
preferred among panellists. Sunscreen gel without P. oleracea extract was the most
preferred formulation on the parameters of color and aroma. The colour and aroma of
the formula is mostly preferred due to the absence of P. oleracea extract which is
brown in colour and the original extract have unpleasant smell. Stability test of the
sample is also performed to ensure the formulation is stable for a long time.
Microbial analysis has been identified for formula with P. oleracea extract 10%
because it has been preferred from panellist. This is to determine total plate count
and total yeast and mold which have not detected in the sample.
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ABSTRAK

Kajian ini dilakukan untuk membangunkan gel pelindung tabir suria yang
dirumus khas dengan ekstrak P. oleracea yang mengandungi sebatian bioaktif dan
kimia semulajadi yang menyumbang kepada kesihatan kulit dan melindungi kulit
daripada terdedah dari sinaran UV yang merbahaya. Sebatian utama yang terkandung
dalam ektrak P. oleracea telah dikenal pasti dengan kandungan vitamin E, C dan
beta caratone yang tinggi dengan antioksida. Dalam kajian ini, tiga rumusan berbeza
telah dijalankan dengan kepekatan ekstrak P. oleracea yang berbeza (0.0%, 5.0%
dan 10.0%). Semua sampel telah di analisis dengan DPPH assay menggunakan 2,2-
diphenyl-1-picrylhydrazyl untuk mengenal pasti kandungan antioksida dan pelindung
tabir suria dengan kepekatan tertinggi (10.0%) ekstrak P. oleracea mengandungi
kandungan aktioksida yang paling tinggi apabila dibandingkan dengan dengan
formulasi ekstrak P. oleracea 0.0% dan 5.0%. Pelindung tabir suria ini
diformulasikan dengan memberi perlindungan dari sinaran UV yang tinggi dan tidak
meninggalkan rasa melekit pada kulit. Penemuan analisis deria mendedahkan
pelindung tabir suria dengan ekstrak 10.0% P. oleracea adalah paling disukai di
kalangan pengguna. Pelindung tabir suria tanpa ekstrak P. oleracea pula adalah yang
paling disukai dari segi warna dan aroma. Hal ini adalah kerana formula tersebut
tidak mengandungi ektrak P. oleracea yang mempunyai warna coklat dan
mempunyai bau yang tidak menyenangkan. Ujian stabiliti juga dijalankan untuk
memastikan ketiga-tiga formula stabil pada masa yang lama. Analisis microb
dijalankan pada formula yang mempunyai ekstrak P. oleracea 10.0% kerana formula
ini adalah pilihan pengguna dan menjadi pilihan untuk dipasarkan. Berdasarkan ujian
microb tersebut, tiada sebarang microb dikesan melalui “fotal plate count” dan ujian

“yeast and mold”.
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CHAPTER 1

INTRODUCTION

1.1  Background study

Cosmetic products are defined as any substance or preparation intended to be
placed in contact with various external parts of the human body (epidermis, hair
system, nails, lips and external genital organs) or with teeth and the mucous
membranes of the oral cavity, with a view exclusively or mainly to cleaning them,
perfuming them, changing their appearance or correcting body odors or protecting
them or keeping them in good condition. Some examples of cosmetic products
includes sunscreen, body wash, body lotion, body soap, facial cleansers, creams,
toothpaste, hair shampoos and conditioners, hair dyes, perfumes and deodorants, and
colour cosmetics including lipsticks, eye shadow, compact powder and nail polish
(European Directive 93/35/EEC). Among the commonly used cosmetics are

sunscreen.

Herbal cosmetics are more in demand right now because of their
compatibility with skin, wide availability, and lack of negative effects. Many herbs
are sold commercially as cosmetics with benefits for skin care, hair care, and
antioxidants. Herbal cosmetics are natural products containing pure herbs or
permissible cosmetic herbal ingredients in crude or extract form to offer
beautification. These herbal preparations produce cleansing and beautifying benefits,
encourage attractiveness, and enhance general appearance when applied topically or
rubbed, poured, sprinkled, or sprayed on body parts. Aloe vera, henna, neem,
turmeric, shikakai, rose oil, coconut oil, sunflower oil, and jojoba oil are a few
regularly utilized natural herbs or plants that are employed in the cosmetic business.

These ingredients are all very helpful to skin. (Rahul et. al., 2018).



Sunscreen is one of skincare routine which need to apply daily to avoid skin
problems occur in future. Sunscreen's primary purpose is to prevent skin issues rather
than to treat them. Sunscreens were first created to be applied directly to the skin's
surface in order to shield it from UV rays and prevent sunburn caused by prolonged
exposure to the sun (Jennifer et al., 2017). A good sunscreen must be photostable,
offer broad-spectrum protection from ultraviolet A (UVA) and ultraviolet B (UVB)
rays as soon as it is applied, and be both affordable to make and appropriate for the
general public. Sunburns can be caused by UVB radiation, however UVA radiation

may be more harmful to the skin (Ostewalder and Herzog, 2008).

Portulaca olearacea (P. oleracea) extract has been widely used in cosmetic
products. Based on previous studies conducted, many values added product were
created in cosmetic formulation such as antimicrobial, anti-inflammatory,
antioxidant, wound healing and anti-wrinkles properties. This plant containing
alkaloids that are responsible for anti- inflammatory effect. The compounds of
alkaloids identified in the P. oleracea is including Oleracimine, Oleracimine A,
Oleracone A, Oleracone B, and B-carboline (Mahmoud and Samira, 2016). The
antioxidant activity of the methanol extract using methods such as DPPH free radical
scavenging, reducing power estimation by ferric chloride, nitric oxide free radical
scavenging, super oxide scavenging activity (Sanja et al., 2009). The extract tends to
scavenge the free radicals involved in the ageing process and skin wrinkling and thus

may provide some photoprotective action (Mishra et al., 2011).

Antioxidants are essential compounds that can protect the body from
damages caused by free radical induced oxidative stress, whereas the micro- and
macro-minerals are the key components for overall body growth and development. P.
oleracea also contains high levels of vitamins E, C, and beta carotene. Scientifically,
P. oleracea provides a rich plant source of nutritional benefits with high antioxidant
properties. It is one of the richest green plant sources of omega-3 fatty acids. In areas
where this “weed” is eaten, there is a low incidence of cancer and heart disease,
possibly due to its naturally occurring omega-3 fatty acids. P. oleracea has long been

known in Malaysia but still it is underutilized and considered as a weed. To our



knowledge, no data on nutritional quality have been published regarding such many
different types of collected P. oleracea accessions (Md Amirul Alam et. al., 2014).

1.2 Problem Statement

Skin is the body’s largest organ and an essential component of our immune
system which serves as our first line of defense against external threats. Therefore, it
is important to protect our skin from any injury and damage from sunlight. Sunscreen
works at the skin's corneum level to protect the skin from UV radiation damage. The
active ingredient in sunscreen should stay on the skin's surface for a suitable amount
of time, preserving its action despite perspiration and bathing (Lowe et. al.,1997).
Skin exposure to UVA and UVB also can caused aging, wrinkles, pigmentation,
dehydrated, sagging skin, acne, sensitive skin, irritate and rashes. With the awareness
of the damaging effects of UV rays over the past 10 years, sunscreen products are
becoming crucial part of everyday life (Paul R. 2006). Exposure to UV radiation
from the sun plays a causal role in acute and chronic skin damage including skin
cancers (Francis et al. 1998). Repeated exposure of the skin has been associated with
a high risk of developing skin cancers. According to cancer research United States of
America (USA), 8 out of 10 cases of melanoma could be prevented through an
understanding of the harmful effects of sunlight and how to protect oneself from the

harmful rays (Jou and Tomecki, 2014).

The structure of the skin may change both temporarily and permanently
because of repeated exposure to the sun. Repeated exposure causes erythema which
is reddening of the skin and sometime known as sunburns. (Moore, 2013). The
erythema is followed by melanocyte activation, which increases the rate of melanin
formation. Increased melanization, often known as tanning, darkens the skin's look.
The long-term effects of frequent exposure include an irreversible loss of skin
suppleness and may cause both melanomas and non-melanoma skin cancers to form
(Harrison and Bergfeld, 2009). The duration of exposure, seasonal fluctuations in
incident sunray intensity, geographic location, and host-dependent variables such as
age, skin colour, behavioral factors, immunological condition, and others all affect



how much skin damage occurs (Jou and Tomecki, 2014, Harrison and Bergfeld,
2009). Different clinical studies have shown that regular use of sunscreens can
promote skin cancer reduction, especially melanoma and squamous cell carcinoma
(Green et al., 2011). Evidence towards the protective role of sunscreens against

photoaging has also been established (Hughes et al., 2013).

In current trends, there is a high demand for skin lightening products
especially in Asia including Malaysia (Boonme et al., 2009). One of the reasons why
Malaysian are looking for skin lightening product is because to reduce pigmentation
and melasma. Sunscreen is one of product can help to slow down the process of
pigmentation before appeared on stratum corneum. As a result, it's important to
create sunscreen solutions that are very effective to meet market demand. The
efficacy of sunscreen products is often quantified in terms of sun protection factor

(SPF), which can be determined using either in vivo or in vitro methods.

UV radiation may cause sunburn, the sunburn is almost exclusively a UVB,
however the SPF system measures UVB protection and exclude UVA which is the
ageing rays. During sunburn skin turns red, swells and in severe cases blisters.
Sunburn will continue to develop for 12 to 24 hours after the exposure, burn or
erythema (reddening) and edema (swelling) on our skin from excessive exposure to
the sun rays. Sunburn may also occur from exposure to other UV light sources such
as solaria or tanning salons. At a cellular level, sunburn is associated with
microscopic changes in the skin, and is the formation of UV induced sunburn cells
and a reduction in Langerhans cells and mast cells, which play an essential part of

the body immune defense system.

Sunscreens have different forms including creams, gels, lotions, spray, wax
sticks and liquid which can be found in market and must have protection form
harmful UV rays (Kora¢ RR and Khambholja KM, 2011). Gel is topical dose form
that are easier to apply and have better stability than liquid, ointments and creams.
Stability testing is a testing process used on cosmetics and pharmaceuticals to ensure
the product is stable and to assure their strength, quality, and purity from

manufacturing date until expiry date. A gel formulation is considered stable if its



features and attributes remain within acceptable limits after being stored at room
temperature (25°C) for a period of time (Eff et al, 2019). Gels also provide controlled

release compared to other semisolid formulations (Sayuti NA, 2015).

Ideal sunscreen should have good properties includes photostability,
nonirritant, inertness, and compatibility with other ingredients. Physical
characteristics include low viscosity to promote good spread ability, aesthetic appeal,
small particle size, waterproof capability, appropriate solubility and non-odorous.
Functional attributes include the ability to afford protection across a wide range of
wavelength and limited systemic absorption through the skin to minimize
sensitization. The products should also be readily available, inexpensive and

contaminant free (Manikrao Donglikar and Laxman Deore, 2016).

Vandana et. al., has revealed that the methanol extract of P. oleracea shows
good absorption in UVB range. Hence, it can be considered potential natural source
for developing UV protective products. Therefore, this study focused on created
cosmetic product formulation with active ingredients P. oleracea extract in
sunscreen. This formulation designed in form of gel types. P. oleracea extract is
added to identify the natural sunscreen activity. It is also containing antioxidant for
anti-aging and anti-inflammatory function to reduce skin inflammatory after applying
the sunscreen. P. oleracea have powerful antioxidants that stimulate the production
of collagen. Collagen is the ultimate anti-wrinkle remedies. Omega-3s are essential
for keeping skin youthful. These fats help keep skin-cell walls strong and flexible. P.
oleracea is rich in one special type of omega-3 fat called ALA (alphalinolenic acid).
Research reveals that ALA is the best type of omega-3 for keeping our skin looking
young. Other than that, P. oleracea is also rich in vitamins E and C, carotenes, and
other antioxidants. These compounds help reduce oxidative damage to skin cells that
can lead to fine lines, wrinkles, dark spots and other signs of aging (Garisma et. al.,
2017).



1.3

14

Objectives

The objectives of the research are:

To prepare sunscreen gel with P. oleracea extract and identify antioxidant
activity for the sunscreen gel with different concentration of P. oleracea
extract.

To identify physicochemical properties, sensory attributes and stability of P.

oleracea extract gel sunscreen

Scope of Objectives

The scopes of the research are:

Preparation sunscreen gel with P. oleracea extract with three different
concentrations without P. oleracea extract, 5% of P. oleracea extract and
with 10% P. oleracea extract. These sample prepared to determine and
differentiate antioxidant activity between three concentrations.

To check stability of the formulation by perform centrifuge test. The
formulation is stable when there are no separation occurred and determination
of microbial test for the confirmed best formulation based on sensory
evaluation study and performed sensory evaluation of the sunscreen gel in
terms of appearance, color, aroma, taste and overall acceptability. The
sensory test is performed with 20 panelist from UTM Pagoh and select the

most preferred formulation.



1.5  gnificance of Study

This study is expected to produce a formulation of a sunscreen gel with P.
oleracea extract which have high benefits to skin and to protect skin exposure from
dangerous UV and help to improve skin problems. It will contribute to a good
sunscreen with good texture, easy to absorb, less sticky and greasy. Basically,
consumers prefer good absorption of sunscreen. Help to produce a sunscreen gel that

have good stability which meet consumer acceptance.

Apart from that, antioxidant property in the sunscreen gel will help to reduce
oxidative damage to skin cells that can lead to fine lines, wrinkles, dark spots and

other signs of aging.



REFERENCES

Abdurahman, H.N., Rosli, M.Y., 2006. Stability investigation of water-in-crude oil
emulsion. J. Appl. Sci. 6, 2895.

Angeles TDL, Tayupanta M, Espadero M, Mancheno M, Pefia. (2018). S. Sensory
analysis of cosmetic formulations made with essential oils of Aristeguietia
glutinosa (Matico) and Ocotea quixos (Ishpingo ). Int J Phytocosmetics Nat
Ingredients. 2018;5(5):1-5.

ANVISA. (2005). Cosmetics Products Stability Guide.

Aprilita Rina Yanti Eff, Sri Teguh Rahayu, Henny Saraswati, Abdul Mun’im (2019).
Formulation and Evaluation of Sunscreen Gels Containing Mangiferin
Isolated from Phaleria macrocarpa Fruits, Int. J. Pharm. Investigation,
2019;9(3):141- 145

B. L. Diffey and J. Robson. (1989) A new substrate to measure sunscreen protection
factors throughout the ultraviolet spectrum, J. Soc. Cosmet. Chem., 40, 127—
133.

Bodekaer M, Faurschou A, Philipsen PA, Wulf HC. (2008) Sun protection factor
persistence during a day with physical activity and bathing. Photodermatol
Photoimmunol Photomed.;24:296-300.

Cavinato M., Waltenberger B., Baraldo G., Grade C.V.C., Stuppner H., Jansen-Dirr
P. Plant extracts and natural compounds used against UVB-induced
photoaging. Biogerontology. 2017;18:499-516.

D’Orazio, J.; Jarrett, S.; Amaro-Ortiz, A.; Scott, T. (2013). UV radiation and the
skin.

Int. J. Mol. Sci. 14, 12222-12248.

Donlikar Mukund Manikrao, Sharada Laxman Deore. (2016) Sunscreen: A review,
Pharmacognosy Journal, Vol 8, Issue 3, May-Jun,

Leiter, U., Eigentler, T., and Garbe, C., (2014), Epidemiology of skin cancer. Adv.

Exp. Med.Biol. 810:120-140.Fartasch M., Diepgen T.L., Schmitt J., Drexler H. The
relationship between occupational sun exposure and non-melanoma skin
cancer. Dtsch. Aerzteblatt Online. 2012

37



Fathia A. Mosa and Randash O. Makhlouf. (2019) Sunscreen Cream Formulation
with Natural Ingredients, including Arabic gum and Beeswax Foundation,
Sirte University Scientific Journal(Applied Sciences), Vol.9(1)

Francis P. Gasparro, Mark Mitchnik, J. Frank Nash. (1998). A review of sunscreen
safety and efficacy, Photochemistry and Photobiology, 68(3): 243-
256Fransen M., Karahalios A., Sharma N., English D.R., Giles G.G., Sinclair
R.D. Non-melanoma skin cancer in Australia. Med. J. Aust. 2012;197:565—
568.

Garisama Jaiswal (2017). Purslane in Cosmetics: A review. International Journal of
Science and Research, ISSN:2319-7064,

Garoli D, Pelizzo MG, Nicolosi P, Peserico A, Tonin E, Alaibac M. (2009).
Effectiveness of different substrate materials for in vitro sunscreen tests.
Journal of Dermatological Science, 56(2), 89-98.

Jane R Hanrahan. (2012). Sunscreens, Australian Prescriber 35(5):148-151
DOI:10.18773/austprescr.2012.068

Jr Allen LV. (2009) The Art, Science and and Technology of Pharmaceutical
Compounding. J Pharm Technol.;25:271-84.

Jennifer Brescoll Mancuso,Rohit Maruthi, Steve Q. Wang, Henry W. Lim. (2017).
Sunscreens: An Update, American Journal of Clinical Dermatology volume
18, pages643-650 2017.DOI: 10.1007/s40257-017-0290-0

Kim H, House LA, Odabasi AZ, Sims CA., 2015, Sensory and Hedonic Evaluation
in Response to Food-Cue Exposure: The Case of Juicing Demonstration of
Fresh Oranges. Int J Mark Stud. 2015;7(5):65-75.

Kim LY, Min-Hee Lee, Seung-Bo Shim and Yong-Jin Chun. (2013). Skin
Lightening and Wrinkle Improving Efficacy of Organic Portulaca oleracea
Extract in Skin Care Cosmetic, International Journal of Bio-Science and Bio-
Technology, Vol.5, No.5 : pp. 75-84,
http://dx.doi.org/10.14257/ijbsbt.2013.5.5.08

Kim SM, Oh BH, Lee YW. (2010). The relation between the amount of sunscreen
applied and the sun protection factor in Asian skin. J Am Acad Dermatol.
2010;62(2):218-22

Lowe JN, Shaath NA, Pathak MA. (1997). Sunscreens development, evaluation, and
regulatory aspects. second ed. New York: Marcel Dekker

38



Le Thi Nhu Ngoc, Vinh Van Tran, Ju-Young Moon, Minhe Chae, Duckshin Park,
and Young-Chul Lee. (2019) Recent Trends of Sunscreen Cosmetic: An
Update Review, Cosmetics, 6, 64; doi:10.3390/cosmetics6040064

Lin S-W, Wheeler DC, Park Y, Spriggs M, Hollenbeck AR, Freedman DM. (2013).
Prospective Study of Ultraviolet Radiation Exposure and Mortality Risk in
the United States. American Journal of Epidemiology, 178(2), 01-13.Madan
V., Lear J.T., Szeimies R.-M. Non-melanoma skin cancer. The Lancet.
2010;375:673-685.

Manikrao Donglikar M., Laxman Deore S. Sunscreens: a review. Pharmacogn. J.
2016;8:171-179.

Mansur JS, Breder MN, Mansur MCA, Azulay RD. (1986). Determination of
protecting factor by spectrophotometry. An Bras Dermatol.;61:121-4.Matts
P.J. Solar ultraviolet radiation: definitions and terminology. Dermatol. Clin.
2006;24:1-8.

Md. Amirul Alam, Abdul Shukor Juraimi, M. Y. Rafii, Azizah Abdul Hamid, Farzad
Aslani, M. M. Hasan, Mohd Asraf Mohd Zainudin, and Md. Kamal Uddin,
(2013) Evaluation of Antioxidant Compounds, Antioxidant Activities, and
Mineral Composition of 13 Collected Purslane (Portulaca oleracea L.)
Accessions, Hindawi Publishing Corporation BioMed Research International
Volume 2014, http://dx.doi.org/10.1155/2014/296063

Moyal, D. (2010). UVA protection labeling and in vitro testing methods. Photochem.

Photobiol. Sci. 9, 516-523. [CrossRef]

Nagib A. Elmarzugi, Eseldin I. Keleb, Aref T. Mohamed, Yosef S. Issa, Amal M.
Hamza, Ahmed A. Layla, Mohamed Salama, Ali M. Bentaleb. (2013) The
Relation between Sunscreen and Skin Pathochanges Mini Review,
International Journal of Pharmaceutical Science Invention, VVolume 2 Issue 7,
PP.43-52, www.ijpsi.org.

Noor Ezati Shuib, & Muniandy, D. (2019). Sun Protection Awareness Among
School Children in Malaysia. In Fairuz Faisal (Ed.). Proceedings of the
Research and Development Seminar Nuklear Malaysia 2018 Nuclear
Technology Towards Sustainable Development, (p. 275). Malaysia:
Malaysian Nuclear Agency.

Osterwalder U, Herzog B. (2009). Chemistry and properties of organic and inorganic

UV filters. In: Lim HW, Draelos ZD, editors. Clinical guide to sunscreens

39



and photoprotection. New York: Informa Healthcare USA p. 11-38.
DOI:10.3109/9781420080858.002

Paul R. Tanner, BS. (2006). Sunscreen Product Formulation, Dermatol Clin 24 (53 —
62) doi:10.1016/j.det.2005.09.002

Petro AJ. (1981) Correlation of spectrophotometric data with sunscreen protection
factors. Int J Cosmet Sci.;3(4):185-96.

Qin Jian Low, MRCP(UK), Kuo Zhau Teo, MBBS, Tzyy Huei Lim, MRCP(UK),
Seng Wee Cheo, MRCP(UK), Wen Yee Evelyn Yap, MRCP(UK). (2021).
Knowledge, attitude, practice and perception on sunscreen and skin cancer
among doctors and pharmacists, Med J Malaysia Vol 76 No 2,

Redhwan Ahmed Al-Naggar and Yuri V Bobryshev. (2012). Practice of Skin Cancer
Prevention among Young Malaysian, J Community Med Health Educ, 2:2,
DOI: 10.4172/2161-0711 1000129Kora¢ RR, Khambholja KM. Potential of
herbs in skin protection from ultraviolet radiation. Pharmacogn Rev. 2011
Jul;5(10):164-73. doi: 10.4103/0973-7847.91114. PMID: 22279374; PMCID:
PMC3263051.

Sayuti NA. Formulation and physical stability test gel formulation from leaves of
Ketepeng Cina (Cassia alata L.). J Kefarmasian Indones. 2015;5(2):74-82.

Slim Smaoui, Hajer Ben Hlima, Ines Ben Chobba, Adel Kadri, (2017). Development
and stability studies of sunscreen cream formulations containing three photo-
protective filters, Arabian Journal of Chemistry, Volume 10, Supplement 1,
2017, Pages S1216-S1222, ISSN 1878-5352,
https://doi.org/10.1016/j.arabjc.2013.02.020.

Surdu S., Fitzgerald E.F., Bloom M.S., Boscoe F.P., Carpenter D.O., Haase R.F.,
Gurzau E., Rudnai P., Koppova K., Févotte J., Leonardi G., Vahter M.,
Goessler W., Kumar R., Fletcher T. Occupational exposure to ultraviolet
radiation and risk of non-melanoma skin cancer in a multinational European
study. PLoS ONE. 2013;8:e62359.

The Council of The European Communities Official Journal of the European
Commission — L series 151. “Directive 93/35/EEC” (online). Retrieved from
http://eur-
lex.europa.eu/legalcontent/EN/NOT/?uri=CELEX:31993L0035&0qid=145844
0341871 (Accessed 15 June 2014).

40



Wang J, Li Z, Sun F, Tang S, Lv P. (2017). Evaluation of dermal irritation and skin
sensitization due to vitacoxib. Toxicol Reports.;4:287-90 esearch, 57, 97—
108. https://doi.org/10.1016/J.NUTRES.2018.06.001

Wang, S.Q.; Stanfield, J.W.; Osterwalder, U. (2008). In vitro assessments of UVA
protection by popular sunscreens available in the United States. J. Am. Acad.
Dermatol. 59, 934-942.

41





